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bi omaterials, gromh factors, and cells as novel
therapeutics to repair damaged tissues and organs. As
this specialty grows, there is a demand for a
reliable, safe, and effective source of human adult
stemcells to serve in tissue engi neering
appl i cations. For regul atory purposes, these cells
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one mar row, erm
hematopoietic stem cells are capable of regenerating the different blood cell lineages in a

host animal. These studies have provided the basis for bone marrow transplantation, a
widely accepted therapeutic modality for cancer and inborn errors of metabolism.

Until recently, hematopoietic stem cells (HSC) of bone marrow origin
were the only accepted “adult” stem cell capable of multipotent differentiation and self
renewal. Now, evidence is accumulating to support the existence of stem cells in
multiple tissue sites. These include multipotent adult progenitor cells (MAPC)

mesenchymal stem cells (MSC) from the bone marrow, dermal stem cells, ear MSCs,
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PHI P\ 436219\ 2neural stemcells fromthe central
nervous system hepatic and pancreatic stemcells, and

wae@mtEebt s from skel etal nuscl e. Adi pose- der i REUS1006927515

cell's (ASCs) exhibit several advantageous features.
Adult stemcells derived fromwhite adi pose tissues
can differentiate along the adipocyte, chondrocyte,
endot heI ial, hematopoietic support, hepatocyte,
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transplanted tissues or organs. Rejection

NS 5y Hemegn @f@gﬁ%um@sw}@fﬁpﬁum, the @tpcgyn of cell, tissue and
% a%§§ltaht§%ro-ﬁq ﬁ@ela?edmoﬁ&@ Nirpd Mnh % ggfgéfn d@ak ﬁ& distinguish
cogni

onor al l oantigens or xeno
beneficial intruders, such as a transplanted tissue, from those that are harmful, and thus
the immune system rejects transplanted tissues or organs. Rejection of transplanted
organs is generally mediated by alloreactive T cells present in the host which recognize
donor alloantigens or xenoantigens.

The transplantation of cells, tissues, and organs between genetically

disparate individuals invariably results in the risk of graft rejection. Nearly all cells
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The transpl antation of cells, tissues, and organs
bet ween genetically disparate individuals invariably

WO e®ab1s9Tn the risk of graft rejection. NearlBCEUBE2006/027515

cells PH P\436219\ 2 2express products of the nmjor

hi stoconpatibility conplex, MHC class | nol ecul es.
Further, many cell types can be induced to express NVHC
class Il nol ecul es when exposed to inflammtory
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tpmndﬁbs’ﬁ@p@b‘ga)a eUndagigeble ea@gvep%l/"@gl;h respenses in patlents (allograft
181regt'io | g%nrfee\%aﬁuls %n& d‘i:sé‘a‘ﬂ[ ggx@ Q%x&efll){ﬁ‘aeatrl%g f(\jxﬁ tl}ﬁﬂﬁﬁlggl%/qpfég?lgg arugs
silblEambdrﬁmeamdﬂﬁd]ﬁMeM‘d eyaospokiné BL dﬂnfmﬁurﬂ&ﬂg&h@a Sirugs

side_ effects includi zed.i mmu re
s&nﬂrauqﬁnﬁe&t@? RO e e B PAIRTROELBeY e D flide of
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cl ones of enbrﬁﬁm c stemcell gﬁgetl cal I | dent i

L
Hae EiePPREISSFETH VPS8 BGH (R OV ERRPT ISR P! YAy Simularly, the

BPBEh&Tear %ﬁﬁ&l{g RrdateldldRE oﬁé&ﬁ&?«'@lﬁc W@ defl§ %éﬂe]ti)éally identical to
reported for humans (Hwang et al., 2004, Science

tBopcipdahas haen lpgob(}mat@f@rgpglp@\ﬁpec:es although limited success was
recently reported for humans (Hwang et al., 2004, Science 303:1669). It is not clear how

this technology could be applied to engineering other types of stem cells, and whether the
time required for manipulation and expansion would obviate their usefulness.
Stem cells were reported to exhibit a low degree of immunogenicity,

possibly due to their immature state of differentiation and immunoregulatory properties.
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this technol ogy could be applied to engineering other
types of stemcells, and whether the tine required for
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useful ness. Stemcells were reported to exhibit a | ow
degree of imunogenicity, possibly due to their

immature state of differentiation and i nmunoregul atory
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diseases, including cancer. Furthermore, despite the use of immunosuppressive agents,
graft rejection still remains a major source of morbidity and mortality in human organ
transplantation. Most human transplants fail within 10 years without permanent graft
acceptance. Only 50% of heart transplants survive 5 years and 20% of kidney transplants
survive 10 years. (Opelz et al., 1981 Lancet 1:1223).
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response, thereby greatly increasing a recipient's
susceptibility to infection and other diseases,

WO p@7th7oy cancer. Furthernore, despite the useCD1S2006/027515

i mmunosuppressi ve agents, graft rejection still
remains a mpjor source of norbidity and nortality in
human organ transpl antation. Mdst human transpl ants
fail within 10 years w thout pernmanent graft

acceptanc e% (‘5% g%énﬁ? g%lgve@ BAL 4 slcRAR ltl%ﬁ%p?an%éﬂ{{) ii% gegrégc.ient on

years and ney transplants survive
thepe¢ventien aid/qr rédglion ahaetnvianicddgmunPidtsPodeaR 1B Rost id a

' | l.i d that ful . . .
Bl Rt 3% G SRR RS R R asisrioncet dape i Ao
EDAUEEEAR fof a ARcEsBIAThGH AN & o RSHed &l PYinktB ©r RSte an

to a transplant nedi ated by i nmune effector cells to
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met ho toelm.nafe or reduce an unmantedl J _
pres o as enbygnted engonorespanses associsfad mith tansmanitpticsndf cells, tissues,

e R e

peelvent an unwant ed i nmune response associated with
transpl antation of cells, tissues, and organs between
genetically disparate individuals. The present

i nvention neet SpRIES SURAAARBROERHEU AR TRINTHE

I NVENTI ON The present invention includes an isol ated
adi pose ti Seiresfat inyertioadngludesap dipdated iy tissterderived adult

R BRSO B, MBS o

pemgagmaged wr tohut teasittbe sdcnnd passape) furthampwiessie shecedltexpresses a stem
| i,at teristi | ected .f th

Sl s QERRE B RlR ST o SRR rupe Pl MR

ahithp by ABEON) ad aliabwric(ddhidthgenhst (QNDMspect of the

i nvention,_ the ADAS cell has been assa?ed up to at
| east 1 he BHORFEBMeROHHS SGEIOn eaohRer Baper passaged up t at

%gmegﬁpggsgée_ materi al has been introduced into
the ADAS cell. In yet another aspect, the ADAS cell is

derived friormnatheuaspact, $xvgemus serctiqopéaial hateepbA®doedd into the
sgael o o recipient Shereol, Tn vet another

t her eof . Tineyet arwelndriaspecy ltig0A DAS| cald éssdeaivae frloach lndman.
treating aIntarngtrl]l% .!.zs%gct:t, tlilg %§A§ Qetll etllﬂ)geneic to a recipient thereof. In yet
another aspect, the ADAS cell is xenogeneic to a recipient thereof.

The invention also includes a method of treating a transplant recipient to
reduce in the recipient an immune response of effector cells against an alloantigen,
comprising administering to a transplant recipient, an ADAS cell exhibiting a non-
immunogenic characteristic, wherein the ADAS cell has been passaged up to at least the
second passage, further wherein the ADAS cell expresses a stem cell associated
characteristic selected from the group consisting of human multidrug transporter

(ABCG2) and aldehyde dehydrogenase (ALDH), in an amount effective to reduce an
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reduce in the recipient an i nmune response of effector
cells against an all oantigen, conprising adm nistering

W0 200a/01v7amspl ant reci pi ent, an ADAS cel | exhi bPCT/H§2086/027515

noni nmunogeni ¢ characteristic, wherein the ADAS cell
has been passaged up to at |east the second passage,
further wherein the ADAS cell expresses a stem cell
associ ated characteristic selected fromthe group
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rfedhyl @ ddndrany e dlleaiipes ¢ Rgaiansdipitme Ialétemothegaspect] the T cell is
one aspect, the effector cell is a Tcell. In another
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%Hbﬁhﬁb%ﬁe@ﬂe}e@tﬁd\ﬁtﬁé ansplaaidy thesdcRji@nt to tr eat
rejection of the transplant by the recipient. In

anot her aspeanotherigspesipis ARAS cell iidarived oy ampmmal. Preferably,
qﬂg;g%}nmaﬂsedf}ﬁlrn%l y, the mammal is a hunman. In a

further aspect, an imunosuppressive agent is

admi ni st er ilmg figrthet hepectemi mirmtosuppressivbiageattiioamimintsteriap to the

ADAS cel . ne e he ADAS cell is

JEHPISTSP &P mtagon( Wgﬁg%%bd}geﬁeﬁl' prior to the transplant.

I n anot her Iasgessbect} the AN SScdtlek hdimmisesd o the eafcheﬁt@nor to the

t he reC| ient concurrently with the transpl ant. yet
drrgsman. ﬁ@éfter agnget; I&B@%@PP“ isdgpmistsredite F@deagleawcurrenﬂy

afit} A8 tah P3R! ﬁlrgtet andth@AGbe Eh&@mstceuﬁmnﬁ%érédeis paltf the

adm nistered to ‘the recipient subsequent to th
ttraaﬁdfmtam antoithen agfect, e APARspll Hradminipterpddo &we@plemt fybsequent

eC| ;}?ag‘ néléﬁtgtho%ggr%?#z&n%gﬁgt intravenously to the

spéect, the effector cell is a
cel I of thénomcaspeetthe aDANeelldeadministered intravenously to the

recipient. ‘

In another aspect, the effector cell is a cell of the recipient of the donor
transplant.

In yet another aspect, the ADAS cell is genetically modified.

The invention also includes a method of reducing an immune response by
an effector cell against an alloantigen, comprising contacting an effector cell with an
ADAS cell exhibiting a non-immunogenic characteristic, wherein the ADAS cell has
been passaged up to at least the second passage, further wherein the ADAS cell expresses
a stem cell associated characteristic selected from the group consisting of human

multidrug transporter (ABCG2) and aldehyde dehydrogenase (ALDH), in an amount
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transplant. In yet another aspect, the ADAS cell is
genetically nodified. The invention also includes a

woregohodi7ef reduci ng an i mmune response by an eP¢BUSNG/027515

cell against an alloantigen, conprising contacting an
effector cell with an ADAS cell exhibiting a

non-i mmunogeni ¢ characteristic, wherein the ADAS cell
has been passaged up to at |east the second passage,
feffetinRrto WIRICE b uﬁxﬂﬁne“r@ﬁ%nﬁeew the ¥FERGSRA aBaifibtqHR Afahtigen.
associ ated characteristic selected from the group
Cepigiaby Hy esfectoupelhismi ealldr ug transporter (ABC&) and

dehyde d
B oy 43021 % HAAREPAL hBE) mbRodlk GIMN an ADAS cell from a

kwpmlhiéoreéﬁoeﬂs derl\cedlﬁonaghpm;s tlsslub,ethahieﬂmdtcbgl@ﬂsing providing an

P bl e cel .. The . ,

sl Prtee b8 ARG roBlagiash b iion GE st esivecesils with the
@ﬁdnbodfynmama.:oﬂaml@gmt@me%r fofhdton @€ hn Mﬁﬂ)oﬁy@mp@?é ﬂ?@ﬁ@denved
tissue, the method conprising provid gpan anti b

Spewnlrgel cPBPleApachsubstatiadly semrting éh@p@b‘ @radmos@ftlssue derived
PO RASR! @Sﬁ@‘l’e‘?{ rcgﬂ? e ?p I%Pont J}eadg;& -?é?fuéd lé@l?s? thereby isolating the
(0] n or an

conditions suita or mat |
adippsrdibpucadérped etromalagl- deri ved stromal cell conpl ex;

d substantiall ar at, i t he, ant adl ose
? inssue der iVEH agié?%’ﬁg? arg{?f)frj]yq Bsprese 4&’&#1}3'?3’@2‘ support.
popul at i OnIrDéino@ld&’Jr R§Ret; dRphyaeh] @@;Joﬁ,ls §eﬂ@iéﬂbﬁ/om$ﬁ2:| @by
t he , adi pgs %mgsue derived stronal . I'n one

Sepsting of panigrebeadeainagactic bands g Rewring wr&wm@mmaﬂwle for
It t I S
T O e e AR Dlund PR, it PiBRBlche ' ©

”agnet i ¢ bEnxkt apothennberd thaplfyaicsl, suppatin selegied from the fonp
Oﬁg%ngn%\”@iﬁtbe&randaa%&ﬂqsﬁr tion colum and an

orp anot her aspect, the
phySI cal Shpqn[eratspe@, thedumbbé}dadlpmﬁshﬁ @fl@étpstﬁcﬁﬁtﬁ icsll tdifplex is

f t ta dadabtln ad. I n one
Sisfhofo oo Thsm e ap poesh 2hedipte-er ey selisiimgimethod
wédte&ﬁﬁ’mtl@é(%ﬂoﬁp soHstan b Ahdr¥sceRe @Etﬂa@é@l del1QB 1! ?FACS) and
popul ati on of adi pose-derived cells using a ne

%g%tcé‘ﬂtlﬁt%?et”rﬁ@%@}@@@nm sting of fluor escence
2o e, oyl AR AN TSABD B PR o
stearha) ¢ el fremra opihtomaf plimee-tesedeelie tiewsethed co:m}'&lsmg
F | l f'c{noe{n 1 o@yf % cﬁ’t clfo or AB&Gﬁd et ng t%elp\cl)gu atlon ofs adlpose derived
cells w1th the antibody under conditions suitable for formation of an antibody-adipose
tissue-derived stromal cell complex; and substantially separating the antibody-adipose
tissue-derived stromal cell complex from the population of adipose-derived cells; thereby
isolating the adipose tissue-derived stromal cell.

The invention also includes a method of identifying an ADAS cell positive
for ALDH from a population of cells derived from adipose tissue, the method comprising
providing a cleavable substrate specific for ALDH to the population of cells, wherein the

substrate when so present in an ALDH+ cell is cleaved, further wherein the cleaved

substrate emits a fluorescence thereby identifying an ALDH+ ADAS cell.
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provi di ng an anti body specific for ABC&X; contacting
t he popul ati on of adi pose-derived cells with the

wa@pozoody? under conditions suitabl e for formtP@RUS00&0R7515

anti body- adi pose tissue-derived stromal cell conplex;
and substantially separating the anti body-adi pose

ti ssue-derived stromal cell conplex fromthe

popul ati on of adi pose-derived cells; thereby isolating
t he adi pose tissue-derived stromal cell. The invention
al so includes a nethod of identifying an ADAS cel
positive for ALDH from a popul ation of cells derived
from adi pose BRISFHESCRIPTEONGE THEIHR AWIHGE ovi ding a
cl eavabl e_substrate specific for, ALDH to the

popul at i ofiobtheprrnoge ol justeating thednyqpbion thete afhdapices in the
RS ertalh @b dlibbtiEs 68hb ilvantidE Y& kvef, Yid Jaeé %t%trhmlted 0
the ¢l eaved substrate emts a fluorescence fhere
thelpatisd arrangemantapDHasADNS LD Bles of HillcPbaSBRME: dbp‘mﬂl iEFhe
drv?CRIPTICN OF THE DRAW NGS For the purpose of

i u%ﬁratlng the invention, there are depicted in the
dr awi ngs @Bgutran rcomﬁm@ﬁhgrmgttres A thtrdilfghi Iy, 8614 berfes of images

Ho, d.to {h
e HEEMe EoHmbE e of alsariy e ersBmramee. The
u‘ﬁ@@e‘s %S gt étﬁnfn%%r@ﬁl@é"feﬁﬂ%entﬁlv@%ﬁxejfoll&‘?fﬁ@cbﬁin% @o%é £R])

, IS a series of imges |ct|n

Trobnmglu%ncwﬁg,ﬁ;ggre( B4 Ikalineiobehates | WEG- Al igFigure 1C) Ol
R PSR AL NS iIlIE 1DTAIER IR L3I ni ng prof il es

repr esen tive o ow ng colonres: (Figure |IA

Tol ui d| ne thumeezzL isGHieph de(p%tgngrad]dv&)yt%ktaj' his®gram of adipose
hos

Flc 1 i Red O+. CFU- Ad;
BiRGRRat SR gy ooy mistoust Beba bemiootariq s ol and
sﬁm@ﬂheu efdrkdrk ROnPa fek)fbéérﬁéﬂ\fé%héﬁ/ar@ iBpRJPINRY stehhd 98Rular
derived cells. The ]l ow cytonetry hi stotgrarrs for

f’@é‘ll‘&:@s&f ) BBAREIPE 2th2 stag?Se rhhg @chentasf‘do Selppaininggrositive is
b8 S thbh peigife! PERSEN AL Yol %fbl@él%le%&eaéyﬁl@

e stromal vascul ar fraction (SVF) and passage 2 p?Emve
s@tm@@ells THilely redhing greticates dled isstype mpishedympoedleona) entitody
gﬁ?tpdl(:t ed in the upper right corner of each panel. The

ue line indicates the positive staining cells while
the red IiFrmre nohon@hemngssm amiaSBm;tmads ofxhactk onal

anti bo ure co i Sin ures 3A
pordaGYe Rl ool FOhaLnEREPPEIING THOTRS defisd collsasa
feRena ef pﬁlﬁdaaom ARRRRpe N Thy p&c@ﬁag%daf@eﬁﬁv@iaaﬂnmdceq&lsl S

as a
displayed relative to the isolation stage and passage number. Figure 3A depicts the

stromal cell associated markers CD166, CD73, CD44, and CD29. Figure 3B depicts the
stem cell associated markers human multidrug transporter (ABCG2) and CD34 (the order

of the passage numbers is reversed in Figure 3A relative to Figures 3B).

Figure 4 is a chart depicting the aldehyde dehydrogenase staining of
adipose derived cells as a function of purification and passage.

F iguré 5 is a graph depicting a flow cytometry histogram of adipose
derived cells. The flow cytometry histograms for selected hematopoietic markers from a

representative donor are displayed at the stromal vascular fraction (SVF) and passage 2

PHIP\I36219\2 8
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function of purification and passage. The percentage
of positive staining cells is displayed relative to

W@ b@70s10bat i on st age and passage nunber. Fi gurBCBBS2006/027515

depicts the stromal cell associated markers CD166,
CD73, CD44, and CD29. Figure 3B depicts the stemcell
associ ated markers human nultidrug transporter (ABCR)
and CD34 (the order of the passage nunbers is reversed

(o) SehgHdr Th Percoiadd ofeelidstdihigy pesitial) deficgiiethé upperaight corner
chart depicting the al dehyde dehydr.ogen ?e s_tlai ni ng, of
of¢hgloranct eFhatdue ey indicalss %e POREYS %ﬂmgg Cgu% Vhilethe rgshline

AL o oFl j gting a flow

e B el A oo e AR B ol 5. The 11 ow

cyt onet ry Figwedgs ageph depictisiggbe wemunngarisiin pbadipose derived cells

nma tat.i i S .
e A R e
&:ﬂuﬁmﬁtm%a_pt&_éﬁé’é._ Bipag esdepiﬁfga_ rBﬁEﬁﬁtﬁi&g IR fioel 4 single donor.
stainin ositive is t i gh .
isrivelifegrion 26 o5 nups SerE ST g eaHeEnE B Sp el fdls. n the
1%}95%'115& Y€l 18bds Hadiftbd BBMUs! (Bedati®e Edtol)i Mahé pRbéRt 65

he isotype mat ched nonocl onal antjbody contral . )
#Hogemedc Bradintesl RPMOR (espive comitpl} ed inthesewse of adipese derived
adi v i
A i i A S
of,0qugdrfwetlat i on and passage. Figure 5 depicts a
representaf.i NMLR ingle d . Th .
o £ 7 or atBHerS ¢ b Fartyshetns Fuios i essive e gphuman

Shipsst et Rls,GRdlhding hitnddSVPEaBeAE ADKS adlisplnogtesway mixed
i rradi ated PBMCs (negative control), in the presence

ldfrlpéw)é@]éﬁﬁé‘ii@-i rradi ated PBMCs (positive control), and
in the pr eﬁi?{ﬁ%% Qhb¢ rid€ tHeMRThunB pprdsSIVE 5ffgc?s F4Ween

The stimulator cells were présent at densities o

lﬁzrﬁ@ﬂarltrds@ft_ﬁﬂml cells BMBOD apeADAE ¢ells By mapwired sMaRe hehet
ns t i ec ,
S RRRL b Peeh o SRR 61 G e

AlAp cells, in a tw-way nmxed | ynphocyte reaction.

Figure 8 is a chart conparing the inmunosuppressive
effects between bone marrow stromal cells (BWMSCs) and
ADAS cel | s as neasurpgthyr. b BESORgPHION er ence bet ween

t he ADAS and BMSC groups was not significant (p>0.05,
Student' s Theergsent inpentipreipepiodbriisgveny that adipose tissue-derived

adult stromal (ADAS) cells possess novel immunophenotypical and immunological

characteristics. The novel characteristics of ADAS cells provide methods for isolating,
culturing and using these cells in cell and/or gene therapy. The present invention
includes compositions and methods for isolating and culturing ADAS cells as well as
transplanting ADAS cells to a recipient where the likelihood of immune rejection by
either the host or the graft is reduced.

The present invention is useful in transplantation of a transplant, for
example a biocompatible lattice or a donor tissue, organ or cell, by reducing and/or

eliminating an immune response against the transplant by the recipient’s own immune

PHIP\36219\2 9
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The present invention relates to the discovery that
adi pose tissue-derived adult stromal (ADAS) cells

w@o®3essInovel i nmunophenotypi cal and i munol oRECTYEHE2006/027515

characteristics. The novel characteristics of ADAS

cells provide nmethods for isolating, culturing and

using these cells in cell and/or gene therapy. The

present invention includes conpositions and net hods

ffenl. SO Qés'cﬂgecﬁﬂgrecfdh%’ YEILWIADDAT RS bla§ adslcVR liﬂhﬂﬂﬁng and/or
transpl ant i nfgt ADAS cells to a reci pi ent where t
PliekmtinEGB@IgF@ reigeinfeofiadfanepltn by either the host or

the graft c I

-t Panspl GaFin B LR BRI o B ks HEPABAS cels
hneansefnbﬁt' thel 1&h1lba'tdnl and/opprezerton®f ab hswaged Miig@te sponse by a

eI I d/ | t
s AR an AP T 2 aeSipRNE Tt 3 Yot T, oraen gl
hgﬂiﬂéﬂﬁré% latt4§§t%lt&\oama§tgedﬂvems%§@ﬁdeaed more fully

bel ow, ADAS cells play a rale in inhibiting and/or
pr event i ngAstardigekys theppagserttinvagtion encoppassepmatiods a

PR e AR oS B ST AR n
Ecpin by uﬁaw;g the recipieritvath aommonet mteSEQ:Ss:elllbqff@;timtwﬁduce or
iR Blsoub br GARBisTaney o SHRREMD Feblffndtondbosiions

for sedueinisRador s8m@fadihf av Bhguse ROShsdlinse@seby the foreign transplant
Accordingly, the reseg I.nvention encqonp ﬁ;‘asses nethodg
%m&gﬁt@ét tP-oBSTiVSFUS BOR iRl G ing Fierfionat rangpianf and/or
FTPRE of @S RAASAat AIRAS t:ame lofde td Mhbit' R edREEM adif)érse response
treating the recipient with an amount of ADAS cel

by theslonerdrangplesichgamsoibe resiitieitt host rej ection of the
transpl ant. Al so enconpassed are nethods and

conpositions for reducing and/or elimnating an inmune
Pefimtose in a host by the foreign transplant agai nst

the host, | raft versus st djse

the donor %F& S © ﬁ%?é‘ﬁ f"g Wb‘??e‘i‘?fm% aSt %X‘eam“g Fss0hated
M@mﬁ@kmg}geoﬁ%s cells in order to inhibit or reduce an
adver se res nse by the donor transpl ant agai nst the

reci pi ent. rtlﬁteﬁ Forndia Aan’ &g sHieriih 0 I8k fe eie Qg more than

&% dse%raetetaer %&%ﬂﬂﬁem JHecRpfic o bafed wwy bt exafdple, “an
thi e ar

secti on icles " are ‘used
blemeitii megns efeglementenenase thap omelemf:!ktan one (i.e. to at

|B§ a\e\; yogf‘:-‘) fg}(’g tr?‘%) e‘al%u%% f) tﬂldet%pdoa%gf p%f‘soﬁg@f oﬁ‘B&xb&' sRill in the art

and will vary to some extent on the context in which it is used.

The term “adipose tissue-derived cell” refers to a cell that originates from
adipose tissue. The initial cell population isolated from adipose tissue is a heterogenous
cell population including, but not limited to stromal vascular fraction (SVF) cells.

RN

As used herein, the term “adipose derived stromal cells,” “adipose tissue-
derived stromal cells,” “adipose tissue-derived adult stromal (ADAS) cells,” or “adipose-
derived stem cells (ASCs)” are used interchangeably and refer to stromal cells that
originate from adipose tissue which can serve as stem cell-like precursors to a variety of

different cell types such as but not limited to adipocytes, osteocytes, chondrocytes,

PHIP\36219\2 10
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el enment” neans one el enent or nore than one el ement.
The term "about"” will be understood by persons of

wo@e@oarry7 skill in the art and will vary to soPET/E%10061027515

on the context in which it is used. The term "adi pose
tissue-derived cell" refers to a cell that originates
from adi pose tissue. The initial cell population

i solated from adi pose tissue is a heterogenous cell
posxld atd reardnabglied iceld lindages. Brsed onritie@oestint ddctaamel ADAS cells

vascul ar fractian (SVF) cells. As used herein,, the
FEpfipech yhSE lF bhEdediohs e of 3% caf s St thé possess
fdveBraaidpyabtatic oRehciétibSinclud AGIROSRR [inikaue tlﬁ%&?z‘é@éﬂon of
adul t stromal %ADAS) cells,” or "adi posederived stem

£BL3 andddd)H. fpeheisibe AN eedlsaf ieapspnbinentionare nas
i%nrnﬂ{&glenis %i!hsre%dé@tt to ‘?IH ﬂclﬂ@o% JF o8I bl@l%f‘a?ioﬁ.' AP %%{l;lls ngke up

can s€rve as stem ce e precursors to a varie
adsubbepepuladeal dertvep dionsadifosa sisdua twhidt cahibrisegagatédfrom other

adi pocyte ost eocytes, .chondro es, PHI P\436219\2 |,
oREE S SEhn LGNS e o i GRS S phsrvise
héBody dSRe¥ed U], IR AHEILoALXIPA § @bl Scaf e Q8RS fr8m a mixture of
substanti al | y honogenous. popul ation of stemcell-Iike

eHp peing thgreel sudaseanarkers displsaddsERenot ypi ¢

characteri g ' i | 1%: : t
expr essi onjgbﬁfls‘eilé%(%gl ’ E%J&%L%%& plg:%%g‘%]de&{r?lﬁot%ﬁggé,&%A t?“c/:ee ﬁtrs?mal

atl, trhferpioastsHexhibitingta loss immampgenié ehaastegistic whew ¢dmpared to an
: 0 the-elici ion.of ;T cell proliferation.
GEREREsrb dolly 286 R B4R T o8 o A possis it 4<FTAY pPngt oot
adiegaads td the ?&m‘#&h aﬂggssagesb erefepblyathedeit h@ﬂ)egh baﬁsaged up to at
conponent s of the adi pgse tissue using standar
66 s oPoRy proreesi R e PETergh kRnpQLiarher Besseied up g ideast the
thRd Bhddagd, BnBsAbtigréBrabHDAe 6B hhSbeaPafiBedds ) BlERadt iR ofrth
m xture of cells using the cell surface narkers

P¥EP-osed herein. As used herein, the term"l ate

passaged a@dﬁfl%?{ ﬁte.ﬁeg§ {ébe:{nggcréti t}\églfé Slthre%H&)lOS&ﬁASlle Iéntag %g g{o%vn or

to a cell ex nmunogenrc chara rrstic
wiieredimsp tissmd. Prefanblgatht adipogpassmge duleetaneoublvehite adipose tissue.

TR L e ST R oBETHul S SEtilet A me sos
tReef mapbd fromtdng og@hlksnhigs ifpeRitifeas SBgfaabip tHeQdposd ©R64 is
t he second asfség%%e, nore preferably, the cell has been

TPAER AR MOs RIGICHOLY (g SHIPOYRIISEYR 1 AUpaR s Agonvervient sggee of human
AREEHARE Yo thhRri¢&d ﬁgﬁeﬁbogﬁﬁ% Bﬁ?é?g fvitRel thelbulcE 8Pldipose
the f h I refe y fat

t ourth passage.. Adgﬁose". efs to an _ )
tissupsardhe migthod of fsokéion pSadiposartigsubds mrtentical ito tisiineention.
adi pose tid Pr.ef Ly . adi-pose i .|
subcut aneo%@“gﬁ}"%"; qgiglfsgg 2 ére{fIE Qeglafgg FRAPE ailtherRY &nilri3! of the same
species.
As defined herein, an “allogeneic adipose derived adult stromal cell” is
obtained from a different individual of the same species as the recipient.

“Alloantigen” is an antigen that differs from an antigen expressed by the

recipient.
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Such cells may conprise a primary cell culture or an
imortalized cell line. The adi pose tissue nmay be from

w@poo701gani sm having fat tissue. Preferably theCHUSpoOsE7515

tissue is mammal i an, nost preferably the adi pose

tissue i s human. A conveni ent source of human adi pose
tissue is that derived fromliposuction surgery.
However, the source of adi pose tissue or the method of

i sol at i on Asfusetihgreingthe tesmifeutobgnat” is metntdakeferdo tahy material

i nvention. "Allogeneic" refers,to a,.graft derived from
sy R i s T o Gp RETOHR 125 R e ko R she
ih@v|ausl, an "al l ogenei ¢ adi pose derived adult stromal
cell" is obtained froma different individual of the
sanme speci &8noggneiperefesgios Akt deriyad frnipmen gwpel pha different
Bididgen that differs froman antigen expressed by the
eclpient. PH P\43 219\2 1 1As used herein, the term
"aut ol ogous'us¢dhareinsthe teomr*bfogpompaitdpiattives’ds inghntde rdfergd a
f t sape..i.ndi.vidual .to which it. i ater to he
spElR P AR R AP i G hehliodel sy en bhelfiee o
tisGueadegélapmernte rﬂhgﬁ ﬁorf dk@llﬁpﬁnzeﬂil icrabe @fltu@ectﬂrfséafeg lrd)hto such a
speci es. As, use erein, the term"bjioconpatible .
biogompaible ltticengichas ppe thatigeluges eétrswzlg%af % Raeriglafynthetic
pfoﬁ%éré,k?foﬁin@@, IR th Fak St . 1T A8 dL BRI QPRALd fd H&HHA Sfapes
conduci ve for "tissue devel opment. Thus, for exanple,
ferfarigitatiag theedeyelopue @ f Hssus éxngedAbsat © least#t an early stage during

Wolo [ bl L | ned
BRI R HE U B e s imdl Wl Bitons o,
geywihifhares, cytokinds hexftracdl i magrdixc mafEhiel, kiat)tthat dacilitateliee
dgol ded i n%]o desired shapes for facilitating the

U PBPHER EPRIPPIAIG USTHe PPRRANd SHPEYeSat | east at an

early st agpofbtaniifer®tetsitb BE aftigeh RRpeSlel By thd@nBPEisUE0 be
and/ or substrate iIs supplenmented with factors (e.qg.,
tigpepitnied inta the &cinisitoki nes, extracel lular matrix

material, “Bff'?eréntfaﬂéﬁ mleffaldli{ AleR h‘égt‘?n Qeukl ﬂ%gﬁ{‘éltrgre&fth medium

appropriate tissue types and structures.
camprigieg 4n pddidvesortadagknofzantaddisine sughrtbat siestenipyelt, hdipdsenderived

tissue to be transplanted into the recipieat. ..
s Bpal e G DOR 0 PR S R | Rbrgpigeed whep
if@ibhted irotht medteh, Wevelopgintosi del) veith e driallef tie chatadlistids of a

addi tj ve such that a stemcell, adi pose derived
d?tlgerentgated ceﬁ. ) P

As used herein, an “effector cell” refers to a cell which mediates an
immune response against an antigen. In the situation where a transplant is introduced
into a recipient, the effector cells can be the recipient’s own cells that elicit an immune
response against an antigen present in the donor transplant. In another situation, the
effector cell can be part of the transplant, whereby the introduction of the transplant into a
recipient results in the effector cells present in the transplant eliciting an immune
response against the recipient of the transplant.

“Expandability” is used herein to refer to the capacity of a cell to
proliferate, for example, to expand in number or in the case of a cell population to

undergo population doublings.
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adult stromal cell or other such progenitor cell, that
is not fully differentiated when incubated in the

wore@ziom79tdevel ops into a cell with some or al | P@F/US1086/027515

characteristics of a differentiated cell. As used

herein, an "effector cell"” refers to a cell which

nmedi ates an i nmune response agai nst an antigen. In the
situation where a transplant is introduced into a

reci pi ent, “GRe” eitREs Akelf@lshie, 6@8n beoth&leidetl Bidtsicat

own cells that elicit an i ”Mmune response agal nst an
%ﬁtﬂa@@ﬁ 1%?‘%%@hfralﬂﬁﬁlat1fﬁélodonor transpl ant. 1n anot her
situation,g b

transpl ant \%ﬁ%‘?@b &&%e mﬁ?telpg t?@%é Stp%&fy%&:tors ncIL{dmg,
butnot lamt@btppgrewth lncemuhe&rytthphetlefthmmb@poxem Iustexpmmeht

D LT, U3y TR 3BT, B o
fusted ol@t@ﬁ;ﬁbt&gérﬁh liging rm&lﬂlrt, RBub@pREgiowttDfac@drss epillertral growth
in

fgr oI@{éF#aé or exa t o _expand in nunber . or
far &4 ‘Proala&tear %IP%\(FQPa ‘%ﬁ‘é"%ﬁa‘éfﬂg@“ﬁb iliagt Rewotrophic
HQBR biaRds deRt L étﬂ@/@?ﬁl@%@ (BDEF )GAQJ Ec';nern% ﬁ@eﬁ@acﬂar&%ld at

tissue, organ or otherw se any biol ogical conpatib
qoneqnitetiotfsert befvens plcaznaat/mbto miljgragirolleyelf.act ors" is

| ntended t %@@L&gwgt bl haRhRS & m&%{éa 10t Pilliture

not limteé erythropoie
rhétiamitiog piatdtes, grbwﬂﬁrﬂ oellkl A gBoWThtmafdluem Kaiidih géherally contain animal

nter euki n age stinmul ating factor,
St ISP et B e ALBEGR Tt PE B B S Band.

i nsulin, inesuhéphehdtPpdT sPatdellfidgded hercirtirster 1¥8he SHeAVEPe of a
factor (EGF) fibrob ast@fgrovwh factor (FGF), nerve

o§H dinierms gkt surfaceiprateip paefileof 2 6¢hi ¢ factor, pl atel et
derived grgw;t,fastar £ Rcac:))a’ceﬁ% &Bans b%rﬁgér%?tﬁ? ‘?rtolrpother

protein at concentrations of between picogr
oeripbhentaandridr cells ehish nagrallyexdcdnapasiy ihe istleted eclmn"egnssm br
nmM' is meant to refer to a culture nedi umthat
prormtes gromh of cells. A growth nmediumwlI
general ly Asamé(ahafrexanthamérns‘eﬂwmpotbﬁ‘tiﬁwfé muligofoneialbty” itBeant

rowt h medi Jmay. not cqptain ani seru
et eBarny et sgem Salefthe oielieanaiton s figkentists imo
rﬁ&}@tk&h&jﬁ@ﬁ;%ﬁ%f@&la cell in terrrs of the surface

protein profile of a cell. An "isolated cel|" refers

to a cell /‘Wﬂs% 9Aei8, the &ms apeulate ds meamhtoreferto any change in
Sg@ea%%&éx @nﬁé@531'¥g§hé&emu(§°9nm15%k9' l'y acconpany the

ate I SSU
As used herein, the term “non-immunogenic” is meant to refer to the

discovery that ADAS cells do not induce proliferation of T cells in an MLR. However,
non-immunogenic should not be limited to T cell proliferation in an MLR, but rather
should also apply to ADAS cells not inducing T cell proliferation in vivo.

“Proliferation” is used herein to refer to the reproduction or multiplication
of similar forms, especially of celis. That is, proliferation encompasses production of a |
greater number of cells, and can be measured by, among other things, simply counting

the numbers of cells, measuring incorporation of 3H—thymidine into the cell, and the like.
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manmal . As used herein, the term"multipotential" or
"multipotentiality” is neant to refer to the

weapabil7vty of a stemcell of the central nervPCBEUS2006/027515

systemto differentiate into nore than one type of

cell. As used herein, the term"nodul ate" is nmeant to
refer to any change in biol ogi cal state, i.e.

i ncreasi ng, decreasing, and the like. As used herein,

t he t er m "fRyogressimafge throtigh the nelbepclel’ds wsetl diereirototrpier to the

Brooes b neallpone b il MR R B e T gBsson
ARbudhghd édM dyRRE 1héludes§ﬁd>ére§3fdﬂ|thlfoﬁg}athleGIFI pH&s@lmd\S.ﬁaasauhe G2
rather shoul'd al so apply to ADAS cells not inducing T

please, a9 dhd ¥Mepha-on in vivo. "Proliferation" is used
herein to ?g Fmd Qpr[ea@sd'r%ﬂ@dﬁlﬁéérﬁt%r &y, ’”M{d"sl%lni &’ 128 used

of simlar torms, ‘especial I'y of cel ‘That 1s,
prtathdheeably Drthe g and)h@smsand refenaithiioto aqfﬂu@@rémrémeage-

nunber., of Il's d

RS ke o G0 DB AR ot TRIA 24 Aer o
RERSY HiviGoris6 elthe réeOitsetffor ‘l}d-blbﬂmm pibgeay iceltsowhible wilel |
and the |like. PH P\436219\2 ressj on

f .
Sicsugterne tbeitsrey REnpr.sOH0EP HARERT S8 sedpdimess-opunited
ﬁfo%@ﬁ?o? cBits d%‘@ ﬁgﬁbrﬁl}p@ngld%g RAbER cdfabledT@(viig §&!tE hEmerous cell

0SI'S an mei 0sis. Progression through the cell
tpes thai plehageisally diffee Sommach htheu glnsterree ProgeRipiSells giperiss to one

RE RSP TR B A1k prase. e ter

progeni cell, and "stemcel "
are used i Theteehasgaadlcp!l nrediving’ aamtsechhmieih,en&irsmoandedium useful

Ry (il S P
DME ]IW(F sl LRHPD QE)%)feta'lTb&\Qﬁé &r&th C@'@B@m&ﬂnﬁl(w}@g’ stieBtdRWcin/0.25

or to produce progeny cells which
qmngfueglemta é!f}@maﬂy,dhe bteordd il extdivied ¢ormgrpes a bjrsleurmwhum serum and

t. st
Go pr TG AP ar | GouEirS MRS e Sl phel ce
%Iie]\td%dé‘l?wl'citglgﬁ] ah%ngbhﬂtﬁﬁ/@ﬁtﬁnjﬁﬂtlt: aﬁdé mleﬁﬂbﬁtedpﬁ&mﬂ?apﬁ @l groywth
each otner nste
facker. Peefengblydhe govgh fﬂcgprtlwnp%%ﬁé’éfg %M%CS @IG% ) The
Itpye,? eresd cbA€ert&HiBh oPHECHH ab%ﬁt! 1- 5@3?&3 %o@ﬁ)ré’l@ﬁglyﬁﬁé @dﬂ&entratlon

to a medi um usef ul ri n ADAS cel | An
éxatropt £ngfinla The praferteddubd mn@rumuﬁnl\éEM/ dil Upn The preferred serum

iﬁgpal_]h%\gﬂ? SETpIN, Mﬁ'g Si%\ﬁHﬂ{gr §?ra 3O °b]:3 %‘é@d /ngggfgg for3€ s¢n or human

serum. Preferably up to 20% FBS w111 be added to the above media in order to support
the growth of stromal cells. However, a defined medium could be used if the necessary
growth factors, cytokines, and hormones in FBS for stromal cell growth are identified
and provided at appropriate concentrations in the growth medium. It is further
recognized that additional components may be added to the culture medium. Such
components include but are not limited to antibiotics, antimycotics, albumin, growth
factors, amino acids, and other components known to the art for the culture of cells.
Antibiotics which can be added into the medium include, but are not limited to, penicillin

and streptomycin. The concentration of penicillin in the culture medium is about 10 to
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nmg Fungi zone. Typically, the stromal cell nedium
conpri ses a base nedium serum and an

wW@pao711o97 ¢/ anti nycotic. However, ADAS cel | s cRBEII/bg82006/027515

cultured with stromal cell nediumw thout an
antibiotic/antinmycotic and supplenmented with at | east
one grow h factor. Preferably the growh factor is
human epi dermal grow h factor (hEGF). The preferred

aBORQO0 RS p&MIOTHaEGIcehrattdidfistrdptdfhybigl/ifthe FIROR medium is about
pref er abla/ the concentration is about 5 ng/m. The
B

19%1&% 880 paed. Fiavayss the imfaENpIEsipuid inmp, warvhlee qonatfusdrip e
t h
ST iy O BB BOAARRE RIS Rablelfly SEGRBle of
stspesktengdttoynall peltsan m%eléBﬁjmirﬂxdy Hearsedlded to the abov e
medi a i n qrder

However, A&Sd8fd ’it]Féam E%f?%g‘ﬁp’ %{Igﬁﬁgs@& ‘? t? rcé) at essem‘a”y

fREOEEHEF dellaky PN frhﬁl@vat Qbﬁamtfa‘ﬂﬁ/ QlHNEPcel AR MR IRNCFhitHhas been
FBS for stronml cel ggrowt are identified and
W

PpiEYd tew aferaplbiise Mithaviienit srormelhvassodinied neityratwe iy
is further recogni zed that additional
O(E:%%%thn‘{es may be added to the culture medi um Such
co np onent §Tiansplard® rafess tas bionahpdtibid ktide boa dondrbissitel aigan or

t h fact ' .aci .
o8 b BY Frdherinest b Trearen oo RE BT me B PRuSEbrTRnpeg oo
tioduecLbtb®. ced hélirﬂtste@ﬁcd&ha@hnezalm, Ho@e athaod, hid slidRegans such as
rredlumlncl(ﬁ gc"’c?ﬂre not limted to, pen|C|II|n and
heqtt PBRGYRe neYrin d¥R%ration of penicillin in the
cul ture ”@Q.'ddéﬁ he?elﬁb@ucherlﬁ)e\ft@almff’ L3S gmd2 iskAGRAMnt of

200 units The concentrati on of streptonycin in
AIMS gelistsuf urréén pievids adigneficial Gffees ta Bouaibiarromglieh the cells are
{ﬂ‘ﬂ‘ﬁ‘ﬁf@% the invention should in no way be construed

be I'imted to any one nediumfor culturing stronal
cel I's. RaBiyehe teanytraaztmga twpmhnhteecnplesujp pe}iube ngthswcmmit an

ntis r e er.ei,n
GBS reaRvIsRRT oot el TRt o Sl Geindp fod gt o as e
pRsseRtuséed hoteihl Bendaht @dchaking elel ently@R8us Mﬁw r@sponse against the
substantially purified cell refers to a cell which has

alleamtiep it § fesipiont Byt method.dpr exainplesadipipistefipg P48 cells to a
&;?glaﬁl d M BR&PRIR RGN Sodnb s lﬁawe%épxn&% Wh ot RE feBtical

ranspl ant™ refers to a bioconpatible lattice or a
agioredwhidhswaseiot egeshwisth AdaA$ celiso The deerazss i emdogenouaimmune

ret%ggl@lcgn 8£ a&egseépaﬁ# g{él,tr‘lémds d%%lo%?c?g%}gﬂr%ok éﬁ’l{lgtthgll @E@Ih'%(? gor

ssue a neura
assetding dnongenoas rmmuneamdpmd: 1r£hncnngaais such as heart,
pancr eas, ki dn Jun Il .herein, a
e her apeuftSaf Yereinr BRoRREbusisTits « oy Teridl st mPduced

inside an organism, cell or system.

“Exogenous” refers to any material introduced from or produced outside
an organism, cell, or system.

“Encoding” refers to the inherent property of specific sequences of
nucleotides in a polynucleotide, such as a gene, a cDNA, or an mRNA, to serve as
templates for synthesis of other polymers and macromolecules in biological processes

having either a defined sequence of nucleotides (i.e., IRNA, tRNA and mRNA) or a
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ADAS cells sufficient to provide a beneficial effect
to the subject to which the cells are adm ni stered. By

WO b@7oerm "treating a transpl ant recipient to PEHUS®O6/0R7515

the recipient an i mune response of effector cells

agai nst an alloantigen to the effector cells,” as the
phrase is used herein, is nmeant decreasing the

endogenous i mmune response against the alloantigen in
e\efn@g ispiuence dfjamsngaqidstand the tielpgisalampnesticsdasuliing thetefigm. Thus,
ADAS cel to.a recinien ' .
RGBS armind C B BRlon < BRI yRot A Basspendipe to tha
adterpadduskl 1hB pyisin fDA cdllre atied bisldgicaPBABnE eBbth.theldvding strand, the

decrease i n endogenous, i ne re se canh be .assesgsed |,
S E ARSI 1 BB oF BT S Jorids UHa gipvided
{i0deqREASINE, A0 IRARMAUSTink AL usRSRALSERmp it dr 8BhsERption of a
As used herein "endogenous" refers to any materi al

gensror SPNgY, eaivbertférrediteles engoding theipsefpincas|ofhep progiyetad fhat gene or
HQagenous” refers to any material introduced from or
produced outside an organism cell, or system

" Encodi ng"Unlefsutbertvize spreeifiedhe frerieopdopgnence @hcslrerarf angino

sequences, of nucl eotides in a po ucl eotid such

g srency” SRS o SiieoRn e EuBR AR 4B Bt wEmy Geach
SinBi HRThA eAfodRtthedanRAUMMIPLEd sHadedtBC NRBRbEE e Berichs that encode
bi ol ogi cal grocesses havi ng either a defined sequence

proteipfand S @y inclede infrg@9A,” t RNA and nmRNA) or a

PHI P\ 436219\ 2: fi q ] |

Che. oy sehL2 O RS LLPEE JSERLTEG, Qhuall 08 SEL BB fuon
ghivh henberdesparatpd Gomi saquehcesrvemelcilanitit iors matietally occurring state,

tran thon of RARNA correspondi Q that gene

b o DAL rpitudh rBGS PR TERENE B bk R et g normalty
5djadeaino tE@frEl%r\F]@ﬁ, théQ dlhdt’éq@dnbay”lidljacblﬁ’teo et @aidntim a genome in
segquence o i C s identical, to the nR equenc
yﬁ&%n&naagaléx PSPy AP R 3159 20BRAR eeaﬂcgfma@}c < Py
BM3eafi @41y 18 el #3h otHGRImPEndnliSwitiSRAtAaly h8dompany the nucleic

transcri'ption of a gene or cDNA, can be referred to as
egid.d¢i. RNA ReDpoemirpteins, whitfenatyneByl aecomppny Hag thgealh- She term
ﬁl%re H{Llh?a%i tg; &ec&ngle? G re%&%%infah A8yhi %llﬁ&}r%(ﬁ‘gt d into a vector,
sequence encodi ng an’am no acl d sequence" 1 n udes af

e hreattomenaslyueplvatng pladmid oe vites) enietathe geworsic d$A of a

each ot her and that ,enco

Bk

Friec NI bt AL g B aeR R "UREBIS fr o1 RPRNA or @
Q&ﬁ)nﬁ%\@r SN A fgirieHEprbMick®B$ PCR or restriction enzyme digestion)
independent of other sequences. It also includes a recombinant DNA which is part of a
hybrid gene encoding additional polypeptide sequence.

In the context of the present invention, the following abbreviations for the
commonly occurring nucleic acid bases are used. “A” refers to adenosine, “C” refers to
cytosine, “G” refers to guanosine, “T” refers to thymidine, and “U” refers to uridine.

The phrase “under transcriptional control” or “operatively linked” as used
herein means that the promoter is in the correct location and orientation in relation to the

polynucleotides to control RNA polymerase initiation and expression of the

polynucleotides.
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An "isolated nucleic acid" refers to a nucleic acid
segnment or fragnment which has been separated from

waewaences which flank it in a naturally occurP@mys2006/027515

state, i.e., a DNA fragnent which has been renoved
fromthe sequences which are normally adjacent to the
fragment, i.e., the sequences adjacent to the fragnent

in a genone in which it naturally occurs. The term

al so appl iAgust®hdieia] Bt CeracCipiomybl/RBulaRYLsdd8&te” means a nucleic
Jpurified fromother conponents which

subst anti al | ] ( :

a4 Sﬁﬂ%nr:?wg%dﬁf?ahw feeexyesskncotggene piodyst opgafly dinkeoiia the
. . . TS L

ALy SORERS) 8 AL e AR kel DRl

Pregetabiequence Brhingihe hinstances dlis pouancedndyrdlse inciudedroenhancer

' y.replicatin | asmi.d or vi.rus, . or
PR TOTIBL SFRL G7E D8 R0 Syt B
prétiuch Bié ptanasr/dgsiapeay eyaenengsiifoe ekimsle, bedsie vhédMNApresses
' ragnment produced by PCR or

or a genom. aor cDNA,
ﬂi‘%@?%’&q USH“é‘ﬁprﬁ?‘é%WB?ﬂ i ndependent of other
sequences A tdongt®ivel PrnttfSis 2 nLEEOHRI B c%cﬁ\,’fblg?éﬁ ng%rably

part of a hybrid gene encoding additional polypepti
ligke witk @ polypuelpriide srhidyancodestdispgsifiss argend prodweti w@nsestiimegene

' [ [ f . CuMErin
PRt b1 R BB Aol 2 er 0ot o St VTR EEH I 8F g et
"C' ref er ant‘mduyibtSipnanoteds arrekkpsdd equnae odichewhénldperably
refers, to thymdine,.and "U' refers to uridine. The
1R b Sty TR Sy ot o Sosi o o kebt Profiy catpig g gene
ptddnkiad'be psodus&blinheseR istibstR@iaRy bhlgtwHeh @n MidOBWicH SorfeBponds to
the correct |location _and orientation in relation to

therpromgtey suresent indlcello control RNA pol yner ase

initiationR « . i . . i
12 B e RSOOSR 55, e
oP{sREbInked Wl alPaborglewiy dricteencdems specifinslagiene proiut, causes

j ' i.r X Sk of,. .a e
e BRI B ploR by B oo e AL RE I Pe G S 350 S ne
tissag tgecerredpondingto thapranmes, thi s sequence may be the
core prompter sequence and in. other instances, this .
sequencen%ay P gs f RUPRREE A é’ﬁ"f’f?ﬁ@’@}‘ﬂ%ﬁ‘iﬂ@ﬁ’é @n qdpted nucleic
a€ill Bed whitfhabotdedab GEIBRE heViki18Bd Aldeit 86Hkd B ifiBfior of a cell.
expressi on of the gene product.

h The
NYPISHRE SPFiPEgHs Brosyindhapieinelidingy buting limitedhiss Bneabe one
pdhEdleoRBY, BOBATCIERRIIRRS REd WdliohiP o@aﬁxgﬁgﬂlﬂﬁc 5&&3@&3&
manner. A “constitutive® promoter Is a hutleofi
plagmiderrnd viabesh Thik élre tope Fedsityr” finohides amiatttbnanously replicating

pl%@%féiu%g%[ﬁ@gh ggg )L@?ljﬂéﬂcagﬂ élgg B2 cSfsttbE &)i il;lci:hel&e r?ongpqgs%id and non-
viral compounds which facilitate transfer of nucleic acid into cells, such as, for example,
polylysine compounds, liposomes, and the like. Examples of viral vectors include, but
are not limited to, adenoviral vectors, adeno-associated virus vectors, retroviral vectors,
and the like.

“Expression vector” refers to a vector comprising a recombinant

polynucleotide comprising expression control sequences operatively linked to a

nucleotide sequence to be expressed. An expression vector comprises sufficient cis-
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product to be produced in a cell under nost or al
physi ol ogi cal conditions of the cell. An "induci bl e"

W@e@mo1E97 i S a nucl eoti de sequence whi ch, whenPCpES206/§27515

i nked with a pol ynucl eoti de whi ch encodes or

speci fies a gene product, causes the gene product to

be produced in a cell substantially only when an

i nducer which corresponds to the pronoter is present

iaptinghedenesits for axprcssiany ethspeleintits forprprestien cansbeasupphed by the host
tid en _operabl [

SO e I8 R B S oo P Aoty Bhse Krim in

}ﬂ'femit,l siich ssausekls!fissngéng.cpnakbdalr chMtaied i Bsbi6@Es)and firuses that

cel | sub tantiall é% if the cell is a cell of the

{hegrpgate éegﬁﬁl%%ﬁ pdeatiget he pronoter. A "vector"

is a conposition of matter which conprises an isol ated

nucl eic acid and which can be used to deliver the

i sol at ed nldesesiptiomcid to the interior of a cell.

Nuner ous Vgﬁ% gxre@?n? frﬁzehp&\'\qéla'te@ t{) th% i %;ggerg %haltl heg an aéjipose tissue-

not limte nucl eot
picxii\wiwdhke sﬂrmrdels(A&%S)(neﬂussmancteh witna T cell obgatled foid 4 different

nd r . .Thus, the.term_ .
TR SogBdGT s Ty, ARRUHE S 1BE hetrsitrats deie et dogma
SiggRstY tHatifher TR ell€drBnERQINEh alysath&eA TUed pldhferatxon ensues.
i ncl ude non-pl asm d_and nonviral conpounds whi

fae mixeddy@phocytrsrastionr(Midblies standdrd assay asaddp r:se}luest,@ ch
ﬂﬁmufx&%’gnf‘cﬁ ecfxe Qfﬂh%ﬁj Pk @ﬁl QURRLESG s b u}gx%ﬁpegﬁg as 98 ured by
[1ke vira e, ut are

es o vectors 1 ncl
MItR)L i Thetded dlsv},losa@ beroini dealonstent¢ thata Tadik ded asifomn ateridividual is

Ho ALY A B 555D g
npmﬂhb diseloburp providec heedin, de ATOAP CEIS isN®t BxRuRSEhRAC the immune

rol  sequences ’?f eratlvel y | inked to a nucl eoti de
%ﬁ%ﬁ@@r?;e%éogi% 1884 1 &l 18P9P¥s si on vect or

conpri ses fudnfdnioRitherft o8 fheﬁ’x'ﬂ}eﬁixél?’ R D rRuroHBREIHNR and

el ements for expression; other el ‘ements fOr expression
BRRURREEBIGHP PT HABRAS ¢l qw@@poaaé$ 1o the nimbexof passegesr Based on the

t&ﬁ&&?&i hx%'i}m%)i %%Eﬁlé tﬂ%xl?lre? é %@d S d}“,%lp #g@g’lrlﬁ \glswn compared to

ose khown I n as cosn
thie eetlier peskagdd oell.cBrefaatigdhe cell hap bsanpsjagad donvt teastaso passages.

R B B B SR Tl R LS D ety e
ekl ste besry, asbn@eamﬂleagt fodki faesged. i ssuederi ved adul t
stromal ( cell is contacted with a T cell

obt ai ned f (ﬁquxe{ﬁ:rfﬂp@@ﬁx@t of the invention, the cells can be cultured
following isolation and, if appropriate, assayed for their immunogenicity and

immunophenotype prior to therapeutic use. Preferably, the cells are cultured without
differentiation using the standard cell culture media disclosed herein. Preferably, the
cells can be passaged to at least five passages, and more preferably, the cells can be
passaged to at least 10 passages or more. For example, the cells can be passaged to at
least 15 passages, preferably at least 16 passages, more preferably at least 17 passages,
yet more preferably at least 18 passages, preferably at least 19 passages or even at least

20 passages without losing their multipotentiality. Based on the disclosure presented
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i ndi vidual (allogeneic T cells), the allogeneic T cel
does not proliferate. Prior art dogma suggests that

wob@n/oTi7eel | s are mxed with any other cell typer/u32006/027515

cell proliferation ensues. The m xed | ynphocyte

reaction (MR) is a standard assay used to eval uate

i mmunogenicity (i.e., the ability for a cell to induce

T cells to proliferate as neasured by MLR). The data

lshrsin) s aklillee irethe acenmiid hpméoéaté that the cdllcak hotiginhi@genic and

%r one i.ndivi dua #Of responsi ve to an ADAS cel |
r?]grg adyHaesols a“Fef‘I‘BP vitggaremarpler ef or e, based

upon the dhsghieisH E@th@ﬁl@fﬁllﬂﬁn@n@&hﬁﬂ Phen@y @%ﬁe a@IAs éél of the
not i mTunogenl c to the i mune syst em Wllt) ect to

present iagentiog veithmregpect torelyppheeyted in aahff@rn@toddl pl, bised he the

e Y
A A8 S MR RS, A LTRSS 1 KPS c can
Bppess arViLRebetiveml abloperiquetly,i foeckatplebatwedneT kell ﬁrbm one

B A ECReiphirel S50 mprunaaniey, BRECLEMT helberjadiual. In

ARISFEEEn fA(DASQ:el'l eaaﬁatcubw r&ﬁl@éﬂﬂ%ﬂogé?{eﬁzf? E@PleYponkdB MLRs
cel |l has been passaged for at |east three passages.
€

bhesweensy beadl and 3/ PB ey qbtaiaeg fb@@ﬁlfﬁ@a@g anfbvideals. at
| east f ouny &%§§é}gfssdlsclugseaqpﬁlg de?e[fp géfvéﬁ%}:bt he?ém tﬁ@

i nventi on, e ce can be C ture
iinsmlnaphmotsam@f an AP cdlelagisdo thessethetiudedin mﬂmrnng the cell. For

A B B i ™ Y AR A B oPrA S bRt o b ot timited

0] thbie Blﬁagéid)ﬁ ibeltgeH, kialin paBsads hingbdrnwhahartlacdiseRré cultured as an
qfiglture nedi a di scl osed herein. Preferably, the cells

Freppu et aperd the lapeth ehtime i qltusn SBasgd on therresent disclosure,
B ADKRRBI ¥an bGicE& By LY RReIP %ﬁ&gﬂe tt&r%g |’I?1§§1"s thO cells of

assages or nore. For exanple, the Tel
tBaB@a@é ehveutien have agedursd bh@@agrégf lrrpmefeermbﬂlqn lat eithenthie host of

AEpAPSORTSR o P LD S AR, PORRROF apHSi

dap&s tiscli%s pabkaapesic 06 inhibétrhoat rejeedsd o20traBplaag eisd & 4 therapeutic

losing their multipoteptialit Base n.the )
QP Pk Py Be LB REBR pRU o dbens sHBruff Fansplantation. As
suilsh, ltheestedentt InRentent conipiish RRPOSIELR M dihédhodsTer ge%lefaﬁnQE@ADAS

not i nmunogeni c and therefore are advant ageous f

eHasefpl fanexnerisienialitherapewigPriposes-n addition to the

non-i nmunogeni ¢ phenotype of the ADAS cell of the

present invention with respect to T |ynphocytes in a
31t hfaiDABased on the disclosure provided

here| n, ‘ P reci.ate

ner oL OB kS S B 15 UL SRS AL R v
issthtbd by b otri@yx affplethobekn®@@ntoahoke Gkillkd fr thewANEor example, such
methods are described in U.S. Pat. No. 6,153,432, which is incorporated herein in its

entirety. In a preferred method, an ADAS cell is isolated from a mammalian subject,
preferably a human subject.

The immunophenotype of adipose derived cells change progressively
depending on culturing procedures (i.e. passage number). The adherence to plastic and

subsequent expansion of human adipose-derived cells selects for a relatively
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i ndi vidual and a peripheral bl ood nononucl ear cel
(PBMC) from anot her individual. In one aspect, an ADAS

w@edoz/oeEan7 acti vel y reduce the all ogenei c T cel PCT/US2006/027515

response in MLRs between a T cell and a PBMC, each
obtained fromdifferent individuals. Mreover, as

di scussed in nore detail el sewhere herein, the

i mmunophenot ype of an ADAS cell relates to the nethod
bemdgineoussellopuigtioh engehing fon:scllwawpﬂneg a {'timal”

L munophenot ype of AD j

G B RavP Prerapeeis fk g oL IENAR sfobu kLAl
faeiidn. pEBAsgellnalsbepressheihel] dstveiateel haker irehaiing, butewt limited
as, an adher ent popul a

&qmltrmrbmuleéstt_g&r%ﬂﬁpqrwét<%§@?@§f“gddﬁtﬂ§%y 33’3%%%“%&6@@@%

can be sucgesaifidhlthy pds&l disBloGRb | théeth@io tpﬁ&ﬂﬂaé&i’%ﬂ@l@é’e derived
That is, the cells of the present i nvention

celtiueen de lekpleltédioodrvefas umque ieniéfiess far dD Y cells; Adat is ke unique
f th f
L3P P ] M5 AR AT o

aﬁb—polid]ﬂfoapﬁ‘laélﬂscfr(bm aimixedt)pdbplﬂnlmh of eglscierival fodm adipose tissue.
and as; a thera

transp| t

ShRaRIEd & R ATDY D Ao B Rah e YRR RS IoT b syTagp marker
ChPhS Bdrpuafddi 16 - ph?sica‘-l daphort (N6, ¥Rk Bedeydnd@Rerefore provide
conpri ses conpoSitions and net hods for generating

AmympespRisioasalte £of susfgee ﬁl?%tﬂ?taé‘m%%@f‘rra’ﬁé Geifse The Tsolated cell can
%ﬁ'i-.%%%%ﬁu h*amj.i é}% bR VaRg uﬁﬁé Enldthb 894810 RPAS R HRRRtional

I's use e nmet hods of the present invention
meeghdals. |soI at ed by a variety of methods known to those
skilled in

descri bed f\;th %h%ret é)'f:icljnrn o?gp fé%se‘)fé ven\g:ﬁxtl E&Ec%&g%sgs a method of

idesletinosesepatatigl £subpbpulbtich EMtily ddrived fromaadiposé tissnedThe

g;g%}lg& rea%eséf?@feacﬁ%plvgrlyﬁh#zﬁel %ﬁ?@%{\enoﬁwgwmﬂ[ﬁsl defiVed from

H@HM@@B%&&B ARBLRASEMHH eV RE sl & SpeblIRNGR populatlon such

ressively depending on cul turing gr ocedures (i.

@aé@fg%cﬁﬂﬁ e by depfeted Sgmetuahe mixes populetipr obgeds derived from
SRS AR S AU SRS U SO v
ml@ hixed pupwlammmf celts fatloived bf esemedtios sepprdedingiutaot limited to
"strom t
SR Lo RRESIRb i STSRPRL Skl oS cn
AbANRicE Skt $5 1t SighiRd s £REABICTD ﬁﬂbbd}&sﬁﬁquadeeﬂoﬂmjgﬁeﬁcsseparation
i.ncl udi nﬁgngflbut not limted to h

5 ens e itz Dy ASOEoRLaRE A Nyhis ok ‘Pﬂ}d%@@ﬁ%‘gf@ Rompbsapls”
%g?ﬁ%gg %41 ;%\fgvrvﬁ‘ $REL Wi S ELARY S ihe B0t INTRABORIIENIXES sfaration
reagents (Miltenyi Biotec, Auburn, CA) can be used to deplete ADAS cells from a mixed
population of cells. As a resuit of the separation step, a population of enriched ADAS
cells can be obtained. Preferably, the population of ADAS cells is a purified cell
population.

The immunophenotype of the cells of the invention offers a method to sort
specific adipose derived cells using a flow cytometry-based cell sorter. Preferably,

ADAS cells are isolated using the methods disclosed herein. The isolated ADAS cell can
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cells can be exploited to serve as unique identifiers
for ADAS cells. That is, the unique cell surface

woremk@ets9on the cells of the present inventi onPCEOS1966/027515

used to isolate a specific sub-population of cells
froma m xed popul ation of cells derived from adi pose
tissue. One skilled in the art woul d appreciate that
an anti body specific for a cell surface narker can be
dberj begadtackdtio varoioygenerate agiepipabid nymbee of eelistuselpt foy Expefimental or
qE g d t herefore provide the opportunity to isolate

& eé‘d??%’@ ©peci fic adi pose derived cells. The

i sol ated celdy mediuhtapabikeodubpattifg fibfod1aets pRespeh tufe may be used
vitro us&%g$nethods di scl osed herein or convention

e eWEHE ADGS. Medivroumgaipnndint sumoriiae EP%}é?ﬁﬁbrﬁWéﬁ‘ﬁ méhlde but
SRERRRANRAS0 %%51991%39@11&%??{}325&?9& g, /ﬁ?@éqr Ef){\/f@o%ne serum

subpopul ati on of cel ose sue

Hﬂwmlmfmql iFaA (HaM) €32 (AM)IEDECHEL WEFGME HREML het0, BGI Medium
| t
R
celitiop QﬁEhﬂé $ sl t&u@hD&BJedﬁal%MﬁﬁﬁédﬁEﬁga Medivae Q])MEMWlthout
e ] P LS QU o
gnes Médﬁﬁ‘zll Mo ®byndsA Meddin A@&&Jﬁ%bwm hom- e EE@le@&u base),

popul ation of cells foll owed by a separation ste

|M%41W§|M PO 9986 with Hanks'd salbbasaly Mipineurs EpsgntaliMetliumEagle
SR 0SS BRG) MBS REE oAUy RPN B
dibenikls @dlybaSEthkﬂtflodmsm Iedsenting) _NMiium Eegla(MEMNA /s with non-essential
BT R I i BB PSP R b, mor
\ﬂféferaﬁlyrmmﬂi\/[/mz(he) use of Dynabeads (r), MACS

separation reagents (M| tenyi BI ot ec, Auburn,

be used to Adié&wélﬁ'eﬂo,smsﬂ@éwr@np ook medip wasiul Hm Ia%thqﬁ% ofthe

Qhvenfbh San Afitdn fe8 Ybtinfdt Hok}ﬁle%? BAkAL]LRs §ttae&?yncéhtratlon at least 1%
popul ati on of enriched ADAS cells can be obtai ned

W abpat 0oy prefatedlp aplghs ebon S%f toADKS neast plgfenr@lsaalpmt 19%ed
S5k BB 6305 o BDARERO YRS Ly S 6 o o
des tov.’éﬁ/o,cpeéfemblysat ﬁ@siaalfohb&% cy 1t SEmDYE pba"emmycaebht 10%

sorter. abl y s.are.isol ated usi

ot hods i SeNbeRE SRR DRSS e i S GREstind! delediom in a
Ridite 48pa2di8 Bord (tibe bf he GHLANIRRLCAIIB rabch Eohflu@nGEBHESBpassing

a desirable nunber of cells useful for experinmental o

the ¢s8s dpanethes cpltiprp srragatunnkollopdng the dxipaiplatings the cells can be
SRR Dtk BPhL PSS dhub&l 8 dfNkd Yok HBYaREeWP®8) population.

The cells can be passaged for an indefinite number of times, each passage comprising
culturing the cells for about 6-7 days, during.which the cell doubling times can range
between 3-5 days. The culturing apparatus can be of any culture apparatus commonly
used in culturing cells in vitro. A preferred culture apparatus is a culture flask with a
more preferred culture apparatus being a T-225 culture flask.

ADAS cells can be cultured in stromal cell medium supplemented with

hEGF in the absence of an antibiotic/antimycotic for a period of time or until the cells
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to culture ADAS. Media fornul ations that support the
growm h of fibroblasts include, but are not limted to,

worw7ommESsenti al Medi um Eagl e, ADC-1, LPM ( bpwi/ng2006/027515

serum al bum n-free), Fl O (HAVM,, F12 (HAM, DCCM ,

DCCV2, RPM 1640, BG& Medium (with and w t hout
Fitton-Jackson Modification), Basal Mdi um Eagle
(BME-with the addition of Earle's salt base),
Ba¢lbewtairslehcﬁdjffcblaﬁleﬁa@ I Iérefdmbil)u the( IDMEWE vortflvenide is @raate) than

dlflcatl n Ea di um )
{%Wdre Erg/el?%géﬁtggl elﬁ‘ﬁ? 15%@8‘? t at%é&%/%wgi H?ﬁ‘f)d of time can
B&ﬂiy&%%&ﬁb(e%ﬁ@gcu\hﬁrb oEadlls &1 $in®alStroRab el mMaGinUfy be
MLO9 (MLO99H-wi t h Hank's salt base), M ninmum Essential

oBHP e yting the M@m of the AP Ahpqlleatatgititne. pRrstorably the stamal cell
lﬁaeﬁsmlb ?é 14| by fzg lh% I\é%%ﬂ%‘@e{@ar%ﬁ%@tjﬁ tfrﬁﬂrst% culture

M ni m Es
appnta@&svelrﬁrmaolon &lrei AlBAémetlsya,n tmnded memédikely o@\cpyo@feesenvedito be

di,um for, c t ref er ab
TR s b ek el AR Sl ) o ool HBliEmhRetidy, EDTA
iRt entl ey lottien ptd&edufehhe!ads hadvedtioelld fotf AtcuRiveGPParatus.
of bavine or other species at a

concent r at KBSl Garerberipra e oniopgeseved atcaring igrroutine
;Lr%@e?ihre@b‘,?i’@feé%ﬁ/t 900%15(/1% tHQéit mBfi&] &R la{eyc@(gﬁbgenﬂegom stbomal cell

mbryoni ¢ extract of chicken or other species can
Ip?@@@rwﬂ@tm@g B EBABOAn vepor @hasab)tﬁ inthId’/Nt oF1®0¢&1 cells can be thawed

rab e st _abou 5% pref erab
B Stfi0b% 2t bBR teoTPRHleasy bih pnt BT b BELSOTR e usa.
i ncubat ed The ;ﬁ&sre@mbelmh lalsBRelhtd8nid the @is€dilebyh8t the
apparatus for a period of tinme or until the cells

IR PRIREY RS &f &Y Aﬁ%ﬁ‘% el isadunctign of thepassage penbgrotlifer
1%1'1&&651‘?&@%@%%33 HmufiSs én&%r@&xﬂﬁ&%f IATHAS @élls@r@&éfgﬁd ('1% B%unction

| s" can mai ntai ned in culture for a perio
lsolieries pragesiutas (ix¢.adberetve pReposizigeasgige RONben frnktht dfdime in
G5 B0 B 5 A 4 R
fadotinh (SVE) @ay and danlyl pagsa‘gbﬂ abAShelis sfihulded (HBIMIQs, tviliees:s later

can r ween 3-5 days. The culturing apparatus
Restes (gAg}Aé; Sc‘f‘(ﬂr?’&ﬁém 9%%%s commonly used in

cul turing re&hd SbseRrel kifak Bumdh SVELENT £ BHY bidsEsed adherent cells
apparatus is a culture flask with a nore preferred

detivedifremapdiposativrye plitited aaioqe-éepsnéqnt MlrReraspensk compmeple to that
u t cell

o;fﬁgb %n@ngnr%l\gﬁc\%m Wﬁﬂﬂc&%&nﬁe ;{]gﬁg‘{? eﬁ% é&]ﬂ?gi g%ﬂp elicited a decreased

Mth rbﬁtpotwectharibll bylewtls corhparalde pethbsecbboérved with cautmlngb'ust PBMCs

o de D PR PG rbirEbert e frufar iges. 1 fuct
the Bedr @assbgb’ﬂiHADAS cells are not immunogenic. For example, the cells are passaged
at least to P2; more preferably, the cells are passaged at least to P3; yet more preferably,
the cells are passaged at least to P4. The observed lack of immunogenic characteristics of
a late passaged ADAS cell is an indication that there is a reduced likelihood of an
immune rejection by either the host or the graft with respect to administering an ADAS

cell to a mammal for cell/gene therapy.
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70% More preferably, the level of confluence is
greater than 90% A period of tine can be any tine

waovmabl7e7 for the culture of cells in vitro. SPeDERL006/027515

cell nmedium may be replaced during the culture of the

ADAS cells at any time. Preferably, the stromal cell
mediumis replaced every 3 to 4 days. ADAS cells are

then harvested fromthe cul ture apparatus whereupon

t he ADAS Bdsks of @2 paesentsdistlosorep itiivaled Yelieved that later passaged cells

cryopreserved to be stored for. use at latfer ti

IRPIASK RS IR GSUPRIeREY S ﬁown@&ﬂmwrﬁ?mﬂ%ﬁesp@wef PBMCs

{o"1@hABRular B PleidbrePihe %@Mﬁh@%@%m& fvBREARh be used to

cells froma culture apparatus. ADAS cells descri bed

iméu@u an imayunbsupprassige efeat ietlie swovnaliing vihichy ey prgdntroduced. For
[

&a&%ﬂa Ie %i{l;%}? %c%cg‘:rdsé g)il?fgé x)sllttlrle(aﬁg#&cé)ﬁeallag d‘se%]P%%/ﬂr(]Z{ ad rs]tnﬁﬁ 0§y cells,

ﬂn@%t@l‘lﬂ%@agéd scdipean pippsss thik prdliferiatdvdNespdnsazen cel I s can

be thawed swirling.in a 37C bath, ded in

fresh gr ovfg%er}?ﬁﬂﬁpﬁﬁfg%tg © Bresim ‘rﬁ’§nh‘§h§|ﬁ&l§ﬁé[}'ﬁf%§'§ﬁ?“y

isGM@Htfﬂo%{‘lq%sﬁ&ldn%ﬁEﬁzﬁ fioth & RengH. SEeetel of Iﬂﬂiprésl%ﬁt mventlon is to
I mmunophenot ype of an ADAS cell is a function of

lpeats@aglénm e p humae spbieatribisipesieralisdhai fee RISl b |1&9lated from
BECRRCILORAR of I biofl o ' tol b idnBfnd DI MhoBincic

mnsblants atesalgt dontefimpilateck by theqamsbmtnm)enti?me pr esent

disclosur denpnst atesth freshly iso]ated s I

Checul ar { S RaRohE Bhedt 8T fne iyifont e b Blesdt AR cell may

lseedllogersdid Wlth @ésﬁ@bt W&ecqﬂﬁﬁf aasallogéredic ﬂwdaﬁ@é\ﬁolated

cells were not |nmungogenic. |t was observed that, human

feop a&@PP%thétﬁﬂaééfqu?lth%%lﬂbaé@f Hrsame speciss|ap thedesipigaly Following

bR AMRARAEs LliRFseusEd hE hRbhods g@ﬁ@se@%ﬁﬂ?%o%e@ an allogenelc

response conparable to that of allogeneic P

mé@qteifb@ inveginsdeyi angompaseesANAD) 4 8 cel that iscienegenaic Wlth respect
e M.R response that fell to |evels conparable

Eogﬁ If‘]ﬂé‘i’%%observed W t h aut ol ogous PBMCs by Passage 1

(Pl'). The cells can be passaged for an indefinite

the | at er passaged ADAS

agsplan anple, the cells are

passaged athapeas%ht i‘h@erfﬁ%n BN B hefiRicalThiin th%m&s k&l asa
are passa%ed at |east to P3; yet nore erably,

herapy teainbibidostgisstion ofiadegspless. Hhe mrvw&P iQfbisdrgedpny tb%wscovery
fﬂ& AB]Z('S%QH?& got“shﬂ{u%ﬁé QLdgtéltlétl $ o8 Fbl fabhfo Jﬂ?§§§iﬁﬁqhéo‘%§1tlon

IS an I ndication t ere sare
d:nckzmbasiswcsmg‘ ABAS; qwﬂmmesupmje@cf b@hpl‘oyfeeattohen rgshensh éstransplant

oo Bt L5 RE PhEREOHel B 08 Wnhbtoe

administering an ADAS cell to a mammal in an amount effective to reduce an immune

response with respect to T cell proliferation.

One skilled in the art would appreciate, based upon the disclosure
provided herein, that ADAS cells can be exploited to include suppression of T cell
proliferation in response to any type of organ, tissue or cell transplanted into a mammal
and obtained from a different individual. For example, the T cell proliferation in

response to a cell including, but not limited to a neural stem cell (NSC), a liver cell, a
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PHI P\ 4362 19\ 2 2 2Based on the present disclosure, it
is also believed that | ater passaged cells nay express

WO pavanosappr essi ve factors inhibiting the prol P¢EUSIO&E7515

response of PBMCs to known stinulator cells.

Therefore, the cells of the present invention can be

used to induce an i munosuppressive effect in the

manmal into which they are introduced. For exanpl e,

vdnéinc aelt acthbndridbyRs, a kiditeljeelhrae wdipose @i, aid the Bkgican BRBMppressed

as sti atory cells, the |later passaged cells can
5%%@2%@ ffﬁg proliferative response. As enconpassed in

the presenthd pesdnt inRBntioNNSoRisies adiethddydTir6édlclng and/or
I solated fromliposuction material froma human. |f

¢liaingting apimmure fgppeseato ajtrapamiant §ha resipicnt b administering to the

R T

sfection bﬁtlmrtmnspjmtf d¥ithant wishiof cgleailsound &napl wanticular theory, the

v ogenei.c trangpl ant.s ar | so .cont.e ated .
AR s ey Shete 0 R B o b SR AR i g vation
hfieproeRion®T the feeipREAM Micsllser ed ADAS cel | rray be
aIIogenelc with respect to the recipient.

al | ogenei cTapanspian melaslreswél?@mpa&ﬂéa laﬂ#@rﬁr& dqBerdissye, gigan or
Lell, fo B {rzir?sf)ﬁlﬂfeld.' ag e‘!{hlggl@lof thraﬁ%?anﬁ y erﬁ-lﬁi‘é' bR 1ftﬁ>ttht‘hg'ted to

reC| |ent ow ng | ol ation I's culture
atsmmglls,rsbmrmﬂhoxdtéssd&, bolheas@rdo\iwmé |S¢nhct @rgm@d%@ keart, pancreas,

[l Q ne|c raQ nvent) nmpasses an
R QU R U L b e
reci pi ent. Bhded upbethaaisclosur prividet hbedd, an @jDe&S teihcanfbeabtained
rans lant T e@g}m? rgrt tFventl n |n | udes, a et hod of
éﬂurﬂfa & Pi& drogt ﬁféfs’dﬁa‘”%o&t fpIsPlanhessipient or an
Btﬁb@sﬁﬁé @feldfed %o&r%@(bscﬁffa@ﬁt indiRRUALIY 8p¥cied ﬁltbgeﬂK@ﬁ etheADAS cell
the discovery that ADAS cells do not stimulate

mlay bgawelagoys with respech [q the dellbiebtamed fipanthesprae host) or allogeneic
?{ f&%k&% 01058?1%‘3 Yfthe Eéée%egé%?A?ﬂé Sitifa ‘IQ é@%&l;x@ﬁﬁe ADAS cell

rolrferation I n respon o transplan
mxy) beavobgongaiib respecs suths trawsptagt fosvhidthike iThoedm hiieaespahdiog to,

Sl ot e inPd B andy O B & Aer gl rpeet o

b&E By Rarcd of fhe B6¢ARGH R sbuicebi thp h@hspiaﬁt &t Wieith tt@"lIEcens are
skilled in_the art would ap?rem ate, based upon

wsrRunding tpe I adsljtione thertlP &S wells ay benrsnagsnsiolte tftea?]cqy@ Tobtained
ﬁ?ﬁﬂlaﬁ' dnfiflallo? aldid A @ p SRR FESXLA lqut ADRglcElls may be used to

proliferation In response to an pe of organ, tissue
sIppreak hcttmammmb@ratlnnof@m@ﬁrml sand obt ai ned from a

different i dfuythgr e?nbodﬁl?ernt HEARBAR ceh edinGfd | present invention can

prol i ferationin
be isolated, from adipose tissue of any species of mammal, including but not limited to,

human, mouse, rat, ape, gibbon, bovine. Preferably, the ADAS cell is isolated from a
human, a mouse, or a rat. More preferably, the ADAS cell is isolated from a human.
Another embodiment of the present invention encompasses the route of
administering ADAS cells to the recipient of the transplant. An ADAS cell can be
administered by a route which is suitable for the placement of the transplant, i.e. a

biocompatible lattice or a donor tissue, organ or cell, to be transplanted. An ADAS cell
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response to a cell including, but not limted to a
neural stemcell (NSC), a liver cell, a PH P\436219\2

wQ2@catdpac cell, a chondrocyte, a kidney cel | PCEEOS2006/027515

adi pose cell, and the like, can be suppressed using
ADAS cells. The present invention enconpasses a nethod
of reducing and/or elimnating an i mune response to a
transplant in a recipient by adm nistering to the

cor bk pdreinistabd bfeentitaliys pb.apdreraeralyriyitraienARAGeRInl & can be
effegtlve t.o reduce or inhj be@»§§3t rejectlon of the
tRreglRd H1 apRrticulpy sy onGredH: n@ san e egmugjered via a

sRBdudrebbsBim g‘lzﬁx@ﬁfoﬁ or bP i &R oF eld RIitihah c@ﬁ{?ecflve tissue, for

adm nistered to the recCipient of the transplant
exphplsi mugdee activation and proliferation of the

recipi ent’ qZI)AS Fiaks cah bl—lg&pteﬁ(%ﬂ%) gﬁ?épréﬁ?atéjg ﬁxenﬁa at L3 concentration

bi oconpat | or ‘a
of ol atoat 81 ta srsph émt(}{} dellsﬁnl e&aﬂa’plee:xmbxeatstfblam&pi1@m§olutlons

d to st | |
Bt i Y il b vt g Sl Papee oA Ditpetig and
WigBthE recRAGHE! 88 as thﬂ’dﬂ@d/sahhél BeluBdior diveg @mtd%lleeéx%rp@é%w The

t he transplant is a human NSC. Based upon
compeitefos ambystepbian Rt kg f?rmahtemsd@@d ang ﬁﬂres @ccording to

h
S 2008 e BB Lo 1S5

ent” or an otherw se
unr el at ed Thodesage @ﬁthdi/’ﬂﬁzﬁﬁ ecﬂs Vanids withinaVvidetimstp end may be

AS . be.
FbhRAE BE 0% R Fisin EPNedti T Re TR iR o et used
deperdk bn ﬁ&nﬁ% gAhStvsanti llnloﬁc%mesilt tg‘é gaﬁt;h@t ,Ehe QMABD% ghdél/gf flalntga@eof
I, t.he ce
ﬁgﬁaﬁf%%sg 80 othes W}%@ﬁ ge‘em? b o o rsg\ils‘ﬁ At 1o whi ch
the T cel Bstvdlef abQRAFHALBBoI Q0" AU DABRMNRP 106kE b&ﬁ%vaght can

obtai ned from an individual that is allogeneic c
be adpinistered tige indindua o it @cénfzﬁmbmnqnt@énewseeaﬁ@omﬂé X 10 and
aBAHNSx ?612E9F5 a&% @1 dﬁ’ét} %& 1@ 'kgﬁggg%mépf:Ilnlﬁgm@bx%bodlments

respondi ng to.
bﬂ:@w@g ebmit d xt 19’ ehé afout 61X K'{ el atervdchidistored par um kpttodg fweight.

) r, e
(oo E et RhEeh st Rt TETR AR R ot 1 vt fsired
pbﬂ.lmﬂkg'lbddﬁ Iesght! I getfottiel Bﬁbocﬁﬁ‘i@@l@} tﬁk;&\lv&an dle@t 539945(? B4 And
present. i nventi n be isolate rom
E%Htgd%f? sellsgie g (predossil QkgbodRalt | nel ud ng but
not |i m t gfadother BHBBR M APYSRe pledint 1@@@&0@ Ameells are
bovine. Preferably, the ADAS cell is isolated froma

afiidsicred toihe sCipiet paior iy or smtemparateerdp With attipaspdn® reduce
{iﬁb@ ellrﬁmht% %Iogjttr gctE OfPfe E‘Mgrgﬂnt /\W R l{lx%t v%%x‘?g{o'ﬁ%%u% to any

present 'on ‘enconpasses ero
pamcular theory, ADAS cells can be used to condition a recipient's immune system to the

transplant by administering ADAS cells to the recipient, prior to, or at the same time as
transplantation of the transplant, in an amount effective to reduce, inhibit or eliminate an
immune response against the transplant by the recipient's T celis. The ADAS cells affect
the T cells of the recipient such that the T cell response is reduced, inhibited or

eliminated when presented with the transplant. Thus, host rejection of the fransplant may
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adm ni stering ADAS cells to the recipient of the
transplant. An ADAS cell can be adm nistered by a

wOo ouwreivbi ch is suitable for the placenment of PEEUS2006/027515

transplant, i.e. a bioconpatible lattice or a donor

tissue, organ or cell, to be transplanted. An ADAS

cell PHI P\436219\2 2 4can be adm ni stered

systemcally, i.e., parenterally, by intravenous

bepeidddoor the seanitibtheteal @died, tiyoadaipiateting ADRS ¢dlls $arhe @écipient,
or.gan An ADAS cel |l can be adm nistered via a

Bﬂ% Bt Uil rSemsSime s JPRHEBy | nj ecti on of the cell

into a conpegd b¥dhdrichibe@imenATSAS 68 sRan B 8dthRisterldYS the
cell's can be suspended in an appr fgl‘l ate diluent, at a
?

pesHias of Heitsasrlant aiertheaadsinisoatiom efdhetsensplast. JFurtber, the present
ﬁlQ/Lnln‘?cf] omp%ﬁég éameff]o )6‘13 r&{tiﬁg ?’Flflf% Wi leaﬁﬁ{cﬁe%bn}ioéggd}zé}gg immune

are those'that are y and
cop@Et idd transptant b)hmdrmm@@rmg IAIDA S1oellswo the patient irean ghanit

sych as byffered.sal i.ne ution or othe

SRR R S e e o foaBr bhmlads piso
kowdstios tiejotiofl ot ram@lagt. or ed according to standard
nmet hods conplying with proper sterility and stability.
The dosage of the ADAS cells varies within wide limts

BNOTRRY IS iddbi §fa@tdve}ngE5’sQ dls@gb\ﬁ’)l%hg SRPhGHENL S 1N

each partl cul ar ca§e. e nunper orf cells used depends
on the wei e prasedt mvendioniiodudss amrethadexfiupingiah ADARcell as a

OAEE DO R PO B e
bdsedibn H2 cﬁsoam‘kyalhm WD AR danASstinallhte aeiendi0q del) pasifyration.

ca teredto he|n|V| dual . ILn sone
ﬁﬁ%%ma&féﬁa&hat 5@?&% ¢lIs£80 §tPriess >seli Eplidetetionyp ¢ ML reaction.
TRt ﬂazerﬁ@lﬂa%ﬁﬁﬁu@éﬁWtﬂétﬁé@éﬁqnﬂﬁﬁte&%ﬂkﬂDR@%ll\e@h gﬁﬁlmasl in an

In some enbodi nents, between about X about
gmaunt gfeetivedo md@cea@mnnmmeémanqswtm@@e@toﬂbwl melifgtation.

I th t

2nx010e:1 ce SE%?Q'THZC rtngﬁlta}sgtg ‘@&Ser e%(g{ (&Qg%u%g'% a%Q)%}‘

@lbhighﬂing amwmnmmnseé:ytm@hnnemarsplam&tgwlem @bipient theveof (i.e.
S ar adm ni st er ed

b
e L N e E

wherdng a uamrttangnantABA&a&qﬂé @b@b@npaﬂmm@ﬁ:@ bﬁﬁddr@r tifRe, organ
r eChpI egfﬁ r lor to, or conte oraneous

i AR T U T ST IR S,

Qafnsf)llaﬁt ihfoPBip ?eraz TRADRSNEIs y@r&é}b leeh@ra{%emhm rédice an
parti cul ar heory, ADAS cells can be Used

a,dcmmp 14sponsg bcvéb¢ gnen trm@plan’mgamsstgas resipiend. t he

transpl ant : ol ' D,

reci pi ent ’A%%F%g@td&ls%gvﬁgﬂg?@{ é'%ss%a&§ce{l% ctan g% obetamed from any

source, for example, from the tissue donor, the transplant recipient or an otherwise

unrelated source (a different individual or species altogether) for the use of eliminating or
reducing an unwanted immune response by a transplant against a recipient of the
transplant. Accordingly, ADAS cells can be autologous, allogeneic or xenogeneic to the
tissue donor, the transplant recipient or an otherwise unrelated source.

In an embodiment of the present invention, the transplant is exposed to

ADAS cells prior to transplantation of the transplant into the recipient. In this situation,
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transpl antation of the transplant, in an anount
effective to reduce, inhibit or elimnate an i mune

WO 2®ponse’ agai nst the transplant by the reci pi BEE/US2006/027515

cells. The ADAS cells affect the T cells of the

reci pient such that the T cell response is reduced,
inhibited or elimnated when presented with the
transplant. Thus, host rejection of the transplant my
dHhiwhBaeshohs agambethauenspiadf cansed hyeanyenlerdatiyvet taeipieof cell is

ppgroer by s AR Gels Biehel® i 1o Batontank, Sy AR fels rerogeneic
WRh reapitk Rethe %ek}g@mraﬁw nay APOS ¢ frsin GRMOAEr AATAR b S6RESEther

to the recipient of the transplant after the
thamihidenerantivenipiont. i eorne eates e S cetlsrapindagous tathp Fasinient may

Be%@@{ ggz%&?m 1 eakegsﬁg}l%ﬂlgt th ﬁ@ﬁ Etglt aInpa?lE{h@maSMRe

I'sun i ng an a ver ne respo
ADArSsqallamby by xatmb’gemlsnmhlrmpec‘km&ecedxpxsmt ﬁ)rtehan]ﬂauncem or rat

n rmut ctive to reduce
A a8 R eaBht RS uinpEst R FREE ARt i anuganr Sbead: Fis
;ﬁ@feﬁabﬁ@ﬂo%& h@Bad A DIARECH & &thp lpeasént invehtior ! her apy to
i nhi bit gr aft versus host disease follow

t r anspl antlA@fgHoT kutrgatiag mtrqnﬁn}éﬂtmwpﬁé “I?Hé grigy to
@Qﬁjta@&n H5hE &a@s@laﬁ%% &e Irécqﬁ&xtathg B@ﬁ&%ﬁn!éﬁaﬂt RE B t

t versus host di sease | ow ng transp ant ati on.
‘pmondmem i on “p@trbﬁscié’dmdncqlns erd ils&vg\f@mythte HertipiamAgor to

t?a% l‘sil?t%)orp %tor etrlt?'%tﬂ}a Tg‘cL,élBQﬁe[E ha 2 g%fjl,&g i tfr tshe (t:rg%splant.

e nvi si on e
Iﬁﬂmmmﬂae Tre@tedeht off thé trﬁmp&ht with icellsan aMskuer fe@n thieancipithe the cells

|nvent|o al so i u sa th of adm ni

XBAGIRReY D 5L e the rensoR e e Gep o i e e

Rt ADABARAL inbriél tb BSREE tinHibit dr SRhihate the activity of the T
proliferation. The present i nvention al so provi des a

cmLis Hhetiwere activaied bagﬂ?@ﬁ@ﬁ@wnépﬂ the Relisidigisag fraswiheaecipient.
ﬁﬁﬁ%&gﬁ Heafindf %?fhettfaﬂglﬁﬁ{t A AORLRSHs 'ﬁrser KBARI &1 may be

e. graft versus host reactio
r,émowdjfrmgltlw tradsplapt mréeno transplantatiom ingm dt@rrpteisisets }&wever some

of cont Iant
ABoaEines PRNTEl PE e anl BRRIPishy o6 PlrafiGHRS Be®
re€iplent Witk firrteddkyan. m@ﬁﬁﬁéltu&ﬁ@{lﬂmeADAS\MeﬂhnAB&%ed@rhtb she
prior to transplantation of the trﬁmspj ant int

rP@ewm CARSUPHERSS %DK@‘@@IY?SQO’%%@%‘“% SIEIPIOE awedo Phnvisetl

RbodiRHHRE A BRAYSEHE WRRRO SR iMMo bBBosRNehnY hamit@hkaibory, the
agai nst the recipient. As discussed el sewhere herein,

tpeer of the teaasplie votit APASelly praerd ransplangasion fo§the transplant into
& len Fér(/g otrg'&{ % mEvE og O nate tﬁ@a&fvﬁ? P hf?:gtctivated T cells,

reci or an otherw se unrelated so
terkbe pementingdessinduaionpor isdedtelsypataspeysiveresy of the T ¢edls to
s%gseeq%nt alnhégnrl]casttfrrﬂgat?orn from a tissue and/or cells from the recipient. One
skilled in the art would understand based upon the present disclosure, that
preconditioning or pretreatment of the transplant prior to transplantation may reduce or
eliminate the graft versus host response.
For example, in the context of bone marrow or peripheral blood stem cell

(hematopoietic stem cell) transplantation, attack of the host by the graft can be reduced,
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reduci ng an unwant ed i mmune response by a transpl ant
agai nst a recipient of the transplant. Accordingly,

WODAFocEPt s can be autol ogous, allogeneic or XeCDYS2VE6/G27515

to the tissue donor, the transplant recipient or an

ot herw se unrel ated source. In an enbodi rent of the
present invention, the transplant is exposed to ADAS
cells prior to transplantation of the transplant into

t Hbibited pp¢liminated iy prdcenditiening therdon@th#redd 62 1@ th2 phetreatment

' : ' | ant b .
TS BRAOR PO i b ol B IR Peac B 5 irlbgsinet e
cetipgnprAs destribenl dlieevhicredisgih,andonod MerédWAE BEplee@ELwith ADAS
al Ilogrenel C Wth re%%gft fo the recipient and may be

o IF YOI AW SRICePTaSTBIY Wit roctHsns elisg Higro Rrivato thee

d@éi@fla@tﬁti&@@f tRé @Bior MdroPitRd tﬁ@f’&g:gerﬁ[)ﬁsa ?r%kérx%d embodiment, the

aut ol ogous to the recipient my used to suppress an

i ARghmarrey b Htsk cxnpsechistreeipientttisawrsqyl calis and theramertdtewith ADAS

C : > el 3 nogeneic with re ct

(A%, ANRG AP Qo TRYp R SRR RER) e Mot BORF e he
bigitiab emhtdco oS thp piomsnamg:/ with m@iﬁiaﬁﬁﬁﬂ&e)r icallﬁfuhﬁlmlihrto activate the T
Hoyeve it is prefer e to ugse human ADAS cells in .

c 560 Byt diorimmayti Disatment ofdy fonsh magront widh I ghlPR cels induces
tHy@oeBpaBiveidst Br HlodenteRkliBulfibObf T Bells 18 BHRERILh AL REnief

the transplant into the recipient, the donor

t SRS 108 ntherely rescing; ighibiimgtor shiminating an pdvsrse@ffeetdiiduced by the
WchbBr £8Idw offihrebipipte fromthe recipient prior to

transpl antation i rﬁ) order to activate T cells that may

be associ atlednwinbhditriset ¢fithevsescaninveitainl owhmpldanbeecipient suffering

t f.the.transpl.ant with cel.l.s or tissue
TRV ers Ot AIRY Eierliany Ehinfethdous sl ve
frecipientte réduaadphiitor elfhiRatertRadeR ity tRgredT frth tHeSora€&sus host
f(ﬁs%t her cor}t@acﬁg \Afést h ADAS cells in order_to reduce,
i935P15 Whege e AR gells 4R admmistered ip apramayit affestive to refuge or
WHhEnAE blaftae s RYstiigader €eat ment of the cells or tissue
fromthe recipient. Following this treatnment of the

t r anspl ant Invhiserpppsinent|of ghe invratipmAgeferblys theagcipient's ADAS

r ] r rior, to transplantatio
CEIEER LS DA Bob O RRY A0 oRB! Qi b RRRR T fines Pe sorea
adtier expandddnie ctiltaespbanide aaagrte e rATD A8 eellsid¥uliRient amounts for
itnttnoduced to thf recipient wth the transplant. In )
t PSS U IGrEr el K 1ERH08- oMy ERBe st elgq@here herein,

IAIBA P cellticai ®B8 oBHRTREH % A1y ol YRr LN TR nRBRIRAS e dol6r, the
reci pi ent .caused by any cell associated with the

B B5eipienhor A gtheryianhimglated spsch (audiffenent indiyidual or species
gﬁg%eiﬂgg.ar theory, the treatnent of the transpl ant

with ADAS cells prior to transplantation of the
transplant into the recipient serves to reduce,

ggr‘:Agi%nt%es%lfhghE%fAé cr:]eqlsaCt lvity of the activated T

Based upon the disclosure provided herein, it is envisioned that the ADAS

cells of the present invention can be used in conjunction with current modes, for example
the use of immunosuppressive drug therapy, for the treatment of host rejection to the
donor tissue or graft versus host disease. An advantage of using ADAS cells in

conjunction with immunosuppressive drugs in transplantation is that by using the
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t hereby preventing restinulation, or inducing
hypor esponsi veness of the T cells to subsequent

wa@ergerr stinulation froma tissue and/ or ceP¢BHUS20061027515

the recipient. One skilled in the art woul d understand
based upon the present disclosure, that

preconditioning or pretreatnment of the transplant

prior to transplantation may reduce or elinminate the
grediots Q@hsp@smmen@@ﬁomllolﬁtnthexmptyeqf therinhhene response in a

d
AR s pishP A AR P FPRERA e arieSfctat FeRdizbglor the
frh@ehq&bf ddmlmbteat%&ffﬁmmaﬂoéappkmdg tHRHPK\c48 68 dduded A

7in or elimnated by preconditioning the donor
? B%l rs&ce&% theyuserRf IHPRNPRRPIREHYS ARuE HSERPYJF the allsigtion of

E&feﬁdl ﬂnﬂnﬁn@;?ﬁfes&@n éﬁcﬁH%nEe'a%ldengfé!?@ Qfs%g%feﬁhlﬂf the

graft again the recipient escrib el sewher e
Wemeiosuppaessiyn drugrthenapyy nanme ismbpdistont steectlinof the ADAStion is used

bl th recipient ADAS
&’ﬁM@ ﬂlienrgé(l ?er onggﬁor l%noglfpﬁ) &0 l? ﬂg%\%é\%?@f ion of the
donor mar rloiy allsrotoontehfplat@bmai thitellslofitik mRéRAEhvEHdion may be
donor marrow,is fi rf?)t exposed to

t he,
?CE%PBFG@#“EOI agepipiept asd ang't‘gl’?d thesany foF g tiegtrgng Hf hqsphgjection of
&&ok Hssubbt Q@ﬂ%rsﬁ?hoéﬂ’ﬂﬁ&ﬁs@ gAtdﬂehﬁnéoé?}ﬁﬂgls&Qtl(ﬁfo AD S cells into

articular theory, it is believed that the init
Heciient of theriranepiens eliminatesdhameer f¢reczbrcp11@mmum®9pmessrve drug

BEbbE, HURSLL 0BRSS BRLAPADRS S PR v
osplbgedi nduces hypor esponsi veness or prevents

resti nul at]hlon of 0 sub e%uent ant i
SR

[ 1.
stinul ationy I?Y?élp%égsrc’é Y 2SR ARIRAAYS 8?“ thed of preventing

& tteﬁillﬁ@trdtd%glaﬁﬂeﬁdmﬁ’f &R/ ek e teriuRtiasieiseRde ByNRINEARRYIng ADAS
rrow on the recipient. In_an enbodi nent of the

isupropasticios ferapetticaly sfiasitveragionp fon thequpveatipm greatment or
Sh Qi ook nye ﬂi&ﬁloﬁ %54 Hllegfaﬁ all®¥r ?’%ﬁ%&ﬁg 6kt QY ease Based

admnlsterlng e rec lent to re
wneniths present dibdlodupand therﬁe)estewﬁch:tlye ahemgdef AP ¢eﬂss1s an amount

%r (:fr%i{lgtn tlh\ét?iél?lﬂg op ﬁec'ctrea%e c{war&%d f 8/_\? % avgiglé cgrppared with the

InN an a er U n
elnitrer ofdctivgedTicellenshs aH!;@ﬁde dﬂ tigeaisanistatidnifADAS cells. In the

TR TP ot eh Enselghy el B R B GRATIAS cels i an

dr@stinPih@NiahBits OF ddcReabdi®hd mﬁ&@ bPAtRbIAT @MY i BY r&8pient of the
stored and/or expanded in culture to provide a reserve

Ermnsplppavhes cp@ipargd siithithenumier afewivetsd flogells inethe ireripient prior to

o gl d

PR OAH 81 ARSI 198 SEEL 0 BUEHST 588 o s
Efmm!m efyD4S weldwis af @moevrta‘,hqullmlbﬂtsr mmjetﬂeasels tlesuenteo nf)atc,twated T
t He .
cells'present in the transplant.

An effective amount of ADAS cells can be determined by comparing the
number of activated T cells in a recipient or in a transplant prior to the administration of
ADAS cells thereto, with the number of activated T cells present in the recipient or
transplant following the administration of ADAS cells thereto. A decrease, or the

absence of an increase, in the number of activated T cells in the recipient of the transplant
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transpl ant recipient or an otherw se unrel ated source
(a different individual or species altogether). IV.

w@cdwanigges of using ADAS cel | s Based upon t hePCT/US2006/027515

di scl osure provided herein, it is envisioned that the
ADAS cells of the present invention can be used in
conjunction with current nodes, for exanple the use of
i mrunosuppr essi ve drug therapy, for the treatment of

Epﬁtthé anay tahﬂfb’g\nﬁ‘?h% easdRIREd {vith %eadi%ﬁmg&zﬁfoh o‘f@dﬁA‘S‘P cells thereto,

dlse vantage of using ADAS cells in
ouligaten tat te nwintblar @MDA@squpaCbmsisteeedds adferapeutic effective amount

tatl on is that by using the PH P\436219\2 2
gﬁgﬁﬁg §'%f the present invention to aneliorate the
severity of the immune response in a transpl ant
reci pient, the armunt of I mmunosuppressive drug
therapy u 0frequency of administration of

| MUNOSUPPTRSSIY B teYestRERARYioR 8dh 416 Bakdg Flexpfess a foreign
benefit of reducing the use of inmunosuppressive drug

ptmlaplympkgcmlh orad theraperticamrnebe gicin @rmagthe rsking their assimilation

AHOR B B HRYBALER, SniE (Rl [akR AR bt on

spressiV
Qedtdns aﬁ)d metheds fov et intraduction séﬂo‘geﬁdue DINA hgo AEXAS cadiserith
|nnunosu§Press e dru

eemp@ﬁtavwe SYiPL P ﬁsxwg%sr@gtpﬁ éhep%%ég ﬁ?h% Nethesisfor

ﬂﬁ%d@&ng% tp?és@ihg DN AP Bell 86 WRil&AbwASo e sRilled hﬂtﬂ@@q and
therapy f he treatnent of host re{ectlon of dono

irichxig hase dgqcab@d Varexaiplfo i Sabsenisd al. 2K eMofqgular Clomng A
9}5‘8er' ﬁﬁal(/l?& rbn(é:i% gﬁ\%?}l%%k Balh %‘cgrryt REwr Bk PED I Rlsubfi&t al,

rans e nee chronic
l(mmmmuqmp PasdoleindvioligeulieBialvgy, Jlebmé\(/llw & Shng) @i Berk)-

mul tiple rations of ADAS ¢

enpl oyed. aﬂﬁ%m@ﬁ{;&ﬁlpp H’ e %apleB“éoéle én %?cgu?é/?sed Wik the
BNEEHRR 25051120 hiDshroifvaluTeM®AS cely once thegatd ingoduced in the
transplant rejection and/or graft versus hSPEwalsease

BePiRiet Rrodeiny pssl Apsdrnckme)ace]l includsy By 39R npt {imiteg to, green
Gl aRAU LR ¢ G’FP‘%f Jrﬁ%ﬂtﬂ@otﬁé%?eséé?ft plod&ndes, Qﬁhb&@d green,

treat ne or anelioration of host rejectlon of
cyam sglenblurad oed Huertscentarstginsdenteefi, Salpsilto, f§a%)e@lr other tag

i.scl I 3 peutic effective
Rﬁgﬂﬂ% &‘%‘f %A@t“‘%gl tﬁg’ 1\?@‘9 ifss an%iuthg ﬁ%@' celI's that
inhibit or beekmgal&emtgmmmuadsemlaubn acd/pndiffectniiatal dfgn ADAS
n ared with the npuob f actiyvate
L0 GETRALE D, L1y SRS, B L AL TS sty
R8st iUatuls OTh®migatén, ra@dlﬁﬂﬁtldhnarﬁﬂortMerEﬁtMI%ﬁ lo@Btell &dh also be
effective anmount of ADAS cells is
assessed using a series of probes that facilitate locallzatlon of transplanted ADAS cells
within a mammal. Tracking an ADAS cell transplant may further be accomplished using
antibodies or nucleic acid probes for cell-specific markers detailed elsewhere herein, such
as, but not limited to, ABCG2, ALDH, and the like.
The term “genetic modification” as used herein refers to the stable or
transient alteration of the genotype of an ADAS cell by intentional introduction of

exogenous DNA. DNA may be synthetic, or naturally derived, and may contain genes,

portions of genes, or other useful DNA sequences. The term “genetic modification” as
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anount that inhibits or decreases the nunber of
activated T cells in the recipient of the transpl ant

wobk@n/ocoapared with the nunber of activated T P€I/US20061027515

the recipient prior to admnistration of the ADAS

cells. In the case of graft versus host disease, an

ef fective anount of ADAS cells is an anount that

inhibits or decreases the number of activated T cells
REGSIRMin ihd: Rakt 18 MM @ HaturAy Sch@mbiakGraBHRUNEL & thARNch
cells can be determ ned by conparing the nunmber of

aceury treugh nathedl|viral aetiyity efysplesnctisrresambinatioanerghealie.

prior tot I DRI 861 po; r :

N th the ninganosrD bl pEisRpd R BENDAS ARk ial vectors
(et pinen modifiet harpepl aal hdérpésk Gl detdverus ddenu-assocadtedvirus,

f ADAS cel |l s, theretp. rease, or. the.absence of
Toniivial asEibe Sy s RrsneNR SR dlinte i o et ombate
RasEERAL DEA FLAR trh A saloparatifit el tha3GiRdP\ 2 2 9or in the
transplant itself that is associated with the, .
adni ni st r atWhes tes pypess of gpnasiciprsifiqation phitie et isdok the production
i ‘ o , .

S Oy A AN, B 0B B RPRIALS o
Theetreagthérs ofh ghver dmosteenton example] v mayde dagiced th gengtieallytmoodify

expres foreign protein gr.molecyle for a

tcﬁ@%%?ﬁgfh%%’ Sﬁﬁﬁﬂ%oasgengp grﬂwﬁl fREPHRG H%“?' tracking their

assi m | at i Qhe a1/ ATrhprbfent RENthicambé Pereticallyatédifi@ iy having
Thus, the invention en&g}g‘gasses expressi on vectors aﬂd
FEOGFIENS TFIIQ MALeTiRkiPERRRCER RO e cello {epretecesNROlp g such as a

‘ ﬁ@?@c%ﬂ)ﬁ aD‘gfl'letvﬁh ?ﬁ&?ﬂg@ﬁhe,%@ R ONhRh i htfeficial to culturing
ex I

genous’ DNA i n the” ADAS cells. Methods for
ithet cedldlubi avigitiondbye kavies thiesgllapencticalls modifiedde progeed such a

kngwn .t g t ' rtdS: ' .

R o 2 3 b i bty gl A 113 Bygnt when
Mahgﬂaﬂtarinfal oputiegt inkekdthereaf.ory Manual , Col d Spring
Har bor Laboratory, .New York), a in Ausubel .et al . .
(1967, Cur AebePieseBoll & T B ot A omefist g5y 9 giietein.
BEDiae, £itoRaS or MBYF niBlekile hdifg bEfﬂvﬂﬁﬁﬁplﬁféﬁh_@é,@i@&érﬂiaﬁ%} or
éncode a nolecule used to track the m gration,
drophisieffaet anr, celln dos erample ST th ApsAss reequcts usplubingthe tyeaiment of

|4 gﬂb&%@& iﬁéeﬁ]l NBut’ ﬁla@.‘ 1&@%(1 SRR Msfﬁét&l NH), brain-derived

trac Ing a C I NC ut are no lmtedto, green
fneurotreplue fictqr(BDAR), th&Re)rotrepijnsdNT-hNTO#MEF-5), ciliary neurotrophic

et B 08 Pt St i A MA0E P, and he

RatbQeuiidsOIL-EAL - 101 aBher tag proteins (e.g., LacZ,
FLAG t ag, I(\/:L/c, Hi s6, and the |ike). i
ells can also be modified to express a certain growth factor receptor (r)

including, but not limited to, p75 low affinity NGFr, CNTFr, the trk family of
neurotrophin receptors (trk, trkB, trkC), EGFr, FGFr, and amphiregulin receptors. Cells
can be engineered to produce various neurotransmitters or their receptors such as
serotonin, L-dopa, dopamine, norepinephrine, epinephrine, tachykinin, substance-P,
endorphin, enkephalin, histamine, N-methyl D-aspartate, glycine, glutamate, GABA,
ACh, and the like. Useful neurotransmitter-synthesizing genes include TH, dopa-
decarboxylase (DDC), DBH, PNMT, GAD, tryptophan hydroxylase, ChAT, and histidine

PHIP\{36219\2 31



10

15

20

25

30

Tracking the migration, assimlation and/or
differentiation of an ADAS cell of the present

WO pooeiti7on is not limted to the use of detectdi/ES2006/027515

nol ecul es expressed by a vector or virus. The

mgration, assimlation, and/or differentiation of a

cell can al so be assessed using a series of probes

that facilitate |ocalization of transplanted ADAS
deshtboxylasehiGrenas thabreredode Variook hﬂgomptiémﬁncb Ilay prove useful in the

th
h B e o R dE AR GER PR e tife- Yo preephati
veRbjessin, AP aglhesbos) tﬁﬁﬁ%@mecﬂwd’cgstﬂkmﬁlL(GtEI@Sson)@h‘tBstd@lﬁt calcitonin
limted to, ABC&, ALDH, and the |ike The term

gﬁ@ﬁ@?@épﬁﬁﬁkﬁﬁgyﬁpéﬁe as used herein refers to the
stable or fARHk Sf]ﬂme%lrésﬁﬁt%\beﬂﬂ dﬁéarfaps% &qﬂgalﬁgc?tooegcgl%gs a

ADAS cel|l by intenti i ntroduction of exogenou
OrekinONFhermyyokies is praférebliychut opt exatusivalyl splecied |fmerdt,he arotip

TS °°”?}§1h21e§ef?\%f%lﬁﬁ Hﬁ{gﬁ 18, B2088 2 AL N0S5, 43T Yha 23,

PHI P\ 4 362184cérdin Otésta6l Ffé@érﬁ livehor) @Ene‘@ﬂmu&sowh@l‘r‘ l:&g}?rlse
natural |y occurrlng alterations stich as that which

Broeserde sqapergh theherpods hetpiokagoneproteinsyre insroducs inje ot ARAS
deBIS. ogg AL s e A%g% éggF ?lterga( MEEQ&{&F %{%%(%s%%xpressmn has

i ntroducéd to an using vira
thewgpeudigieflast, in thedinflivetthah ek esling toaslome hagpepsof vieriabention, ADAS

i rus, ..adeno-associ at ir Jdentiviral, and
ERERBIAGS Ty G T PERISe S Hront hitBicindiopts §ram EPpyhuman
anathgll may pb gspdniailey ﬁlfe@étﬁtﬁ@@]ila&ra deR¥chifee 8@¥%tana/dr to introduce a gene

oration, and . the like). Wen the purpose of

el ectro
ﬁ@?@??@p exRid as dhar ?%"’l%f’ff?‘lﬁ & "@é ndiyidugl §ping I‘F@atﬁﬁi oduct i on
of a bi ol qgiafahdey ua%icn% g%H@é&réﬁ&& is M}ﬁfeéfétﬁﬁta%@n z,q@é !

general ly be one i's useful for the treatnment
heisyelagesssnel E,SrOPeFabiy letﬂ@dm egulatoryrspguérecsisegitirertitotaghieve

gﬂ:@glbﬂ; 8t th¥ \%ﬁgr}f: #1];’{%:{ (ge;ﬂ ls%c@ 9e&‘ill]cl§amtqugl¥ﬁeg %y ete{flp{ énclude a

certarn gro
poesenand mp@mdenmanarns@ﬁalgenetl cally nodified by
havi ng ex enous enet i.C nF rlal éroduced into the

cel | s, ST tr}‘rﬁl‘%}&rﬁ % %Brl‘?v’é@ 85 3y SiPEFSEion Yeqteyrthat

1&1@&&%&0&1@% Rbuere Xt LhekdRSlogARDrotBR dpbllﬁﬁly MRS B és§entlal
beneficial to culturing the cells. In addition,
REHIAtAYY SeAvencey Jush gk @fchr:% melvyctﬁbautlfan%fact@d)mm bageld tgemd

J@ﬁb@&/’ﬁ Fe e%?@ss&ﬁg}l th%% 1. pf@evéo%ﬁlgas@m@e%gé Isld %@ﬁ})lg nked to the

erapeutlc e at | ent en tra
rpgulaioaf qzqu:rémeqessar»e@d exnmsrmfof thiag saqeenbehie t}m oells. tThe

né)lg%ﬁi%egs 8V\gr1tcg ];hé%‘rf] %r?crold %g?c}t% F’rgafé/ z%%ﬁ 5@%03#% sH/’nthesized
IPX Al dir &ty bitidl thereoﬁ of fireRBJm inaletyie suchras mRNA.

The gene construct includes the nucleotide sequence encoding the
beneficial protein operably linked to the regulatory elements and may remain present in
the cell as a functioning cytoplasmic molecule, a functioning episomal molecule or it may
integrate into the cell's chromosomal DNA. Exogenous genetic material may be
introduced into cells where it remains as separate genetic material in the form of a

plasmid. Alternatively, linear DNA which can integrate into the chromosome may be
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trophic effect on a cell. For exanple, growh factor
products useful in the treatnent of CNS di sorders

w0 p@7dE97 but are not limted to, nerve grow hp¢EHUSN6/027515

(NGF), brain-derived neurotrophic factor (BDNF), the
neurotrophins (NT-3, NT-4/NT-5), ciliary neurotrophic
factor (CNTF), anphiregulin, FG-I1, FG--2, EG-, TGFa,
TGFbs, PDGF, | GFs, andthelnterleuklns IL-2, IL- 12,
introduced ite|thescedla iV hérsiotroducingdPNAdototthe eellp reagentawhich promote

PRV PP Rap AT festh) chE el RSt o
pla)moltwmtﬁgratmurmrty’eosszeﬁndslﬁ@eﬂﬂh eesDIN Ao ledul& BAltéhiifoely, RNA
egulin receptors. Cells can be

@ﬁﬁ?’ﬁ@’é@gﬂée@dmﬁr E‘ggﬁder various neurotransmitters or
their r ecepﬁé)xre§ul§ﬂd%hel§1§el§t§ FRLeM %p&dsslgﬂ rﬂﬁ:iuog ?e‘& an

nor epl nephri ne, epl nep rrne, tac I nin
@GP KPFon, 8 slogshden, and hp@vmmbtlomslgmlhylxs preferred that these

BB B A B e
thas] aleheend-be oimpahﬂyehﬁi{ekimd )‘/HeaﬁleleéﬂDlECs)equdﬁBchaPMdes@%rotem

I e, AT, and .hi stidine
S e A Ry AT Tl S, e gt ca e
prafudes INesPRVRbART s%'c@ﬂoﬁ%‘[e é’é’n@t‘éﬁy Weifidtred trd b(ellﬁrt ofa
treatment of CNS di sorders, include substance-P
Helfolpesrauenrce vhat éh%@sﬁﬁlleuprptemaébp\ie@@s tis preferred that these
ALHGRINR. fudlf‘-t’l'dpﬁsif the &HQ! SHXBHD. :ﬁ {;%Ft ?5) ygdenylation sienals

somat ost ati n citonin gene:
used elusflheefuwidnsl within hige qﬂle sbtht prasmﬁnﬁvmﬂom afxamhysies df@romoters
The cyt.okine is

TN T M TC NI TN -

egtlwtm rﬁm’fySdefBlts sm RQfthd dﬁorﬂ@galo_{;Nﬁﬁprohﬁké?; SV4NPronlofdNand
IL- 15, I L-21, | L-23." Accordi ng

fF%O‘fl%Pw&leﬁt Othﬁr/ E¥AmRIFS 0 g’é‘?@(’fe@ﬁ@%ﬁlb@tﬁs&l%fﬂ ghe present
iFRMBbh SRIEHue e indEliBRAHOHER - %@@i‘ﬁﬁi@ﬁx‘?&ﬁ shet ﬁ,{]ﬂio?&gfh%t

t{l)rotel ns are introduced into t
Rélogdn Famefigsugibisnptialothers atser pdmoters crﬁgenekumemalbge«peessed in

ff '
n%?vivﬁuacfr%l gggs ?1?1”15%{? g&%&ﬁ e}lha%ﬁe S{agd:et&cest Hlé some embodiments,

Sonme as
pircvmmatsi aphyscADAGctc@Inkistufivadyret gressigatksvh eheadell§ ¥ith®r without

et Rengh- o o deh G AR A gt ke gt when

appiebeste oadékefablet i ve gene and/or to introduce a gene
whose expreSS| on has therapeutic effect in the

i ndi vi dualThgépipfithepresat inventign|car he ransfertedhistiz welljoomn
tééc?ﬁ@h?éé&%%?f?aﬂ%? foetﬁl[)%qla'vﬁ?%rﬂp&? skill déx gl?eu%ﬁ 2]%% %l 8 %Rnes
maydhgi intseduced mthihecells using standard methods where the cell expresses the
protein encoded by the gene. In some embodiments, cells are transfected by calcium
phosphate precipitation transfection, DEAE dextran transfection, electroporation,
microinjection, liposome-mediated transfer, chemical-mediated transfer, ligand mediated
transfer or recombinant viral vector transfer.

In some embodiments, recombinant adenovirus vectors are used to

introduce DNA with desired sequences into the cell. In some embodiments, recombinant
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expression of the gene in the cell. Such regul atory
sequences typically include a pronoter and a

wologadsmyl ati on signal. The gene construct i SPCT/US2006/027515

preferably provided as an expression vector that
i ncl udes the codi ng sequence for a heterol ogous
protein operably linked to essential regulatory
sequences such that when the vector is transfected

teﬂb@lrﬁd”k%ctb@é dre ubdiBo GREHINEE DRAURTE Besiviedl keddi@n s Rt6 B lls. In
y the cell. The codlng sequence is operably linked to

%Oﬂi@ @r@mﬁipra%wa@#@ﬁ&@i’ 4&Efé§§a¥tpamqyﬂlp&@m@swhat@$ transfection
{PRtiqReY o}l thh h&:oéﬁakét@ desTJa& w&ggﬁgg&mﬁdard

that encode e pr ot may ,
WMd’al@sm@wCWecﬁon&tewmdcethEruscﬁ todderdifly RiPsehart eransiferted

as con ug i n¢cl udes th e
TS i PrD heghafud IRATRREAEL oG eshs By wiepipiection.
smeraap ] well- kﬁﬂiﬁdel’éardﬂo&tfbﬁ QH bﬁlﬂé%o@lb@tﬂﬁi&hﬁte&ﬁﬂqd&)ﬁ% be used to
n pres in the cell as a functioning
n@fﬂeégﬁﬂ&@ fAdptgithe cellsg érﬁéwr@rﬁeﬁ@lséﬁp@kyrﬁ@rtrwfe@aemo&hnked

f%rthé thep¥uticieRES ?E@se‘c&;cpgetn@?s fi&t ventdy £EM1 @Mﬁbl%ﬁ:mstance

Exogenous genetic material may be i'ntroduced In
gask| drappkected icelly ardie selecied b}egl@mngthg esibstin@n natuluomca\lhaﬁ wnll kill

ern vel l.i.nea

S T s B e P e P
dhlidked mbhmmsfd@ted thb ecltsethdt.subiverthé mtrbﬁxdumdamléﬂﬂﬁawvdﬁdﬁh
the ce|ll, rea whi ¢ ronote DNA integration into
@?F%W&g?i’?r@’égﬁ’gife% otfirfd E"‘EDNA sequences which are
useful to PEHRARE K iddeRBLAhA theRMthedsIRsdBbell BeleHARSY bdlcarried
the DNA nolecule. Alternatively, RNA may be introduced
quidina awaberaif way T ed Wiskyarius myodeficaientt andfpsrmyfatiens thereof that are
&é‘lpk&%ﬁi Bhd ¢! H%g al"i’soq%qaﬁe e@iratedq}gbt ag%{lﬂegltl sos@t ﬁ)%%g to fodes

ol yade

st op codon, and ation si
cpfraeﬁ«m oreidterduéipng etweenalel gres shdudd npdie abimruled] ast hmltngl this

Pt O R st N s P ABIED (1 e SiHfane nition can be
moelfelty ittkréeuence t hat encodes the protein such that

the nucl eotide sequence can be expressed in the cells

and thus the protein can be produced. Initiation

COogeRspanei&t op codons are generally considered to be

part of a nucleotide sequence that encodes the

protei n. Hdweyesent inyentign pnc@mrasse@l methatls fdredmimdstenmgransADAS

c%mo Eltllj Qx‘ﬁ[‘r{ap nr?(!ludnq 4 H& gt? lnll 3 r{{ea@zg !1 ¥easg (N%gr%tt %Irf)ﬁudctlon of

aden ion stgnals use nus unctional W thif
ﬁelme uncﬁrﬂl@ed)beltsheﬂlmre@dm;ormeni‘bﬁﬂ toff derapExtivelies of

ot ude. buheSkEedatisRt il EaThimpFBlAen SRS ATVAS celan be

transplanted into a recipient whereby upon receiving signals and cues from the

surrounding milieu, the cells can further differentiate into mature cells in vivo dictated by
the neighboring cellular milieu. Alternatively, the ADAS cells can be differentiated in
vitro into a desired cell type and the differentiated cell can be administered to an animal
in need thereof.

The invention also encompasses grafting ADAS cells in combination with

other therapeutic procedures to treat disease or trauma in the body, including the CNS,
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active in many cells such as the cytonegal ovirus
pronoter, SV40 pronoters and retroviral pronoters.
wa@edeniesanpl es of pronoters useful to practi cCRCT/Hg82006/027515
present invention include but are not limted to
ti ssue-specific pronoters, i.e. pronoters that
function in sonme tissues but not in others; also,
pronoters of genes nornmally expressed in the cells
sk, titveq kideey Heeatt, pehd, iand the lij;en Fhad, AR nellasrcan be co -grafted

PR S B IR RS B S pin e

b@refivial ¢feddts cﬁﬂh@ﬁ@t&mt SEfpEDEaEe methdafEietioSAHERINE Bm Y €
ed in such enbodi nents when appropr| ate or

oVl
@a@w it othenhegapeytic pipcedHiss By wawldibeiundersiopd Ay eamslgided in the
ak aa&sa&ﬁea %’thldﬁéhﬂégcm&fés r&ﬂ@é@hg?é?ﬁh”' ques readily

avai l abl e to those having ordinary skill in the art.
ExogenousTlipehBé Smells b%thnsnnvemtiuc eah batransplasted @tb 8 pagént gsing

SR B30 080 5 LG BRI 7 TS S B

5.6t H63K, emthedocbpox@&ki (hletem W&fﬁ@hﬁhﬁorﬁﬁ@@np otk bifable site in the
b%c[ ansfecti on, DEAE dextran transfection,
Yectroporation, mcroinjection, |iposone-nediated

transf er , Tiahe/Hntalon oTBd RNEE 6 BRSER ﬁnvehtl&ﬁ% vt GhRthed

transfer or reconbinant viral vector transfer. |In sone
U%%f@aimw wellkapwntin Rarrt asdelovithase desstibest kereiner as deyeloped

i | .
e R s b A S0 £ R b By RS8Rl
inBrsitgy glvcpthwisaeinﬂrmxr@rtbe cgls dintd @ rhammaldpeéerdiA ativnan.
B TR H IR Bt tabrutitine Yo e TOR P irely b of
vérfoag mbheeialy but e bfaab@uﬂ @fvedficéh ©MPL DYREY fouti &itRAical es or to

desi red into dividing cells. Standard anti biotic
thP%f’s‘P%‘P@ﬁ%%l: gethodh thabeelte tpkose sigpsoiantyare gvetl gnown in the art

aldd@O8dsEabaNer SRR, it UBNPERGIRY. £614 @70 b&hc?é%ﬁ@ cT:]f tralbsglants

enbodi nents, DNA'1S introduced di'reétl into ce

afﬁﬁ@ﬂcﬁb‘?q iadd-SoPatergiNg. 623424 7%esid UlSnBamntéﬂ(e 1370 $18B atieqabias
m@hoBh {rgA Iaﬁaﬂgémgggg&y n%&t*;@aﬁtfsﬁ%fl&? 0 R by &gd to

I'ntroduce A“secorid gene is
usual |y clhetcensibp alse e enicabsuldtedl afnduseth & diehﬁ/eaneuiglo@lly active

o, B R RIS S R SRl Spnpgtin

(s6£ kLGRS, TRy NOk OB I8 43N 8,36 8BRS ahd 5384360, Itﬁt@ﬁ irfeoidaﬁaked by
will Kill cells that do not take up the sel ectabl e

refFEiee) PhmAgencapRidatioptegece. e h - Rat- §8eb 28 & 1 A1 15BR_Y
4, 9153'85@0 and 8964, €94; 8fd Iﬁté}ﬁatﬁ%i ﬁhbtlliaéﬁonsl%svw 9Eh@19 - WO

‘antibioti ¢ treatment have genes I nt
95é(9(5‘§152;,sg§1 oviiclodre inpemorated herem by reference). For macroencapsulatxon

cell number in the devices can be varied; preferably, each device contains between 10°-
10° cells, most preferably, about 10° to 107 cells. Several macroencapsulation devices
may be implanted in the patient. Methods for the macroencapsulation and implantation
of cells are well known in the art and are described in, for example, U.S. Patent
6,498,018.
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I't shoul d be understood that the methods described
herein may be carried out in a nunber of ways and with

waa07ous9Inodi ficati ons and pernutati ons ther eoPCT/H82006/027515

are well known in the art. It may al so be appreciated
that any theories set forth as to nodes of action or

i nteractions between cell types should not be
construed as limting this invention in any manner,

but are pr&bedesege siibh AR cellh wanastwithds wide timis and may be

' ' 0 . tood. V.

DU T AL S s st
detehdden fhe Meﬂ;glmaﬁdi Sd_ixﬁ!litidmg)f ﬂ’ﬂ:t ré&?@nf; ?ﬂd mtgﬂ;eﬁ Encﬂbw;l\ﬁﬁq’@iuency of

i nc) udi , rder to tre a di sease ere

!tl‘ifl:"gmi%J I "iqg‘ligﬂ‘i’ ggﬁpﬁ?ﬁaﬁ@%@%‘ﬁ‘a%@@d’ élé‘l?ll g e 4t pr ovi de

some form Phe MltRERREUIDAS &k b&hinistéls lﬁJ‘é f)AtQQ%@ﬁ)II bé fflated to, for

wi Il readily understand that ADAS cells can

exado [thneedly i¢ld efemadinase pssenproghwsingbyA petinn pétheitetaingimber of
' : £ t I i liey, the .

SURRE ARS8, PSSR A S g

dépeodgircthatade bfyddliverynditighdetis icnif)e patidnttl By onei enib@diment of the

b bkt e e e/ hertionis arracimon br st > x

¢6 dells. aFlovoeveadfismiugiber & HeQdfbtedB Bderd &F ﬂ@%ﬁ’tu&é‘ﬁf RBleve the
he invention al so enconpasses grafting ADAS cells in

-i[?ﬁ‘fﬁ‘ii IPEHIGFHS5t ot her therapeutic procedures to treat

di sease orTid @ui®of AntifiSrRRH%E ﬁﬂeg;%hygf tﬁg ikt SN the patient may
PHI P\ 4362 19\ 2 34skin, [i1ver, Kidney, heart, pancreas,
wiit depradinglos seThalsfactapASleding the tyre dieliseasedreafst texitedi thh age of

| ti.cal | difie d
B A e b ARAR e Y BT i B chesel peven
ledftérelmigsusoDNAhiatrpdidee ﬂigreilﬂaﬁtd) ﬂfedg@ tI{hﬁ cﬂfﬁ] @Be introduced to the
[ d j ned W ot her ) )
Sisra, BT RS it od Bu P o o s asghegsoduction
StkdohlpdtndshdhfifisRFdd 16 8 HaticHE SR ibnt BBakiB@GP#iBgSe or disorder.

provided herein. The ADAS cells of this invention can
be transpl HistaRASrels eandstadeinistars igjo mdiokirin @ede karishnof ways.

: A o . ot
PiRehieg ks Bt RfuiGh e bQPRAUER SRR ptcer® -
inyrapesitencel odtavenous xpoduaalyintredparal Sutrdsteniad, inird-erticnlat, istra-

T I ation.,of . the.cells of th resent
oAk FRTRE B e B b6 o et ues wel
known in tThe ADASaslly@by alssbé ffied SemGkiRRYs dehBhdtedontrol, or

as deve). oped . . . .
ot EI’W?Sﬁ Jlregt tﬂe intended therapeutic effect. For example, in one embodiment, the

cells may be further purified by use of antibody-mediated positive and/or negative cell
selection to enrich the cell population to increase efficacy, reduce morbidity, or to
facilitate ease of the procedure. Similarly, cells may be applied with a biocompatible
matrix which facilitates i vivo tissue engineering by supporting and/or directing the fate
of the implanted cells.

Prior to the administration of the ADAS cells into a patient, the cells may
be stably or transiently transfected or transduced with a nucleic acid of interest using a

plasmid, viral or alternative vector strategy. The cells may be administered following
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in the future. The present invention conprises a

nmet hod for transplanting, grafting, infusing, or
W@rdweow7¢e i ntroduci ng the cells into a manmal PCT/US2006/027515

preferably, a human. Exenplified herein are nethods

for transplanting the cells into cardi ovascul ar tissue

of various manmals, but the present invention is not

limted to such anatonical sites or to those manmmal s.
geAbtiomaniptiancls suchaliat tely akpretsebo pedtictathapintemtisd armometelthe

known in the art a descri bed for exanple, in
theyaggeutipgespRPSC(Y Proy! émf% ancreatic cell transplants

are descryifsde bf‘AQA@ cetia bR ke RéAtmébt 034313&738; disdterlbora

Patent No. 5,571,083, teaches nethods f

. condliting prcamasmg aggitipaal pdvaniage ihlbaighe ARAS @ﬂlatc% he jnfrodpged into

arggﬁy AGoqGhd & gﬂ?%/méﬂt %gamﬁnfagggz,gés%sq Hc%@&f&lo

"Brol oy y active no Cor ing t
tréﬂ@ﬂmaﬁmaﬁswllat beirevbétd’mqmmghepermanﬁit lﬂdgra@ment of the donor cell

T T e N ot
r e EoBNER tionOlspBRsd, @ fit! ﬁmﬁmm
T&M&Pﬁ ogﬁiﬂdo Bbsév i No%):’mo 23,811?17 Srﬁb@atﬁliss uppressive

agxpmg ?@Wycbﬁ@rmeg@@h?@@‘ate&ﬁﬁmIdﬁ"ta@g Ko P@ A usec? These agents
ar%&%k‘fs%lje@ B [e}kaﬁrly Mle‘?ag/leQd%ﬁmsmo%é S8pprd,; §1%ﬁ|rejec§txon usually

are | ncorpor at herel n reference
resEGr ékwceap»s ah ancﬂ&snablc edrisequendsain using nhespdeific demuBesyppisssive

L T R e

inﬁﬁ%ﬁ%@@bpﬂ%ﬁﬁ@ﬁﬂhéﬁbﬁ geatly moredeing & esipiay's besceptiblilan tethféction
the patient. Methods for the macroencapsul ation and
aqdr?éll‘e&rﬁifsgﬁffeéﬂ of cells are well known in the art and

ar e descrijadeddis invitioBpAIded 2 ntétivd dfateatiie Harale, Qﬁ:ﬁ)rder or
PHI P\ 436219\'2 3 5The dosage of the ADAS cells vari

a gandition b Ia@oqiucma éDéﬁ@eﬂw %@era@}ww@&e{lﬁ@w ihe recipient
Wltﬂ‘%ﬂ‘(ﬁe%atlj {S%){lgﬁﬂéé pﬁéﬂe SR€ He ?Sr e nﬁﬂ§§1t10;[ AR ludes

er o sontevvelgtan
the amdlmstmmonfof aﬂn gllogenéip plemqnogmlcrmﬂﬁﬁérce&mm@rerwme an ADAS

eﬁl&ﬁ? ﬁgg%%&‘ﬁalyk‘? g?a?a!rt% r at eFxpl ﬂ éoct h? 30 t@%}jﬁ/%i @l%]%ﬁt to

th@@é’ﬂlﬁléxﬁt errhe @rdsemanmtmle pﬁovmya hethog |oﬁtlﬁdg A(mAS ails or
cel ¥rge| d.after, a

ifersoRuet APAS Sebre Vo i ietiedis0E O FORUER SRRt ray

reg rdRiRoPedng ﬁﬁmhﬁtgsﬁﬁ B exﬁé/ WaB feehieding i cells to a
dition, the dose delivere Fends on the route of

rediplang.eTherofs therefare h reslupest subkepibititycliat the repipygig of the transplanted
Ag)g%? geglrggﬁfif%fex%t&ag&ip,&?)ﬁ%@eh Winc 15‘1% an‘afotl?e? ldLs%asteQ 15’(9udmg

ent i s expect to be about
cahOdr reatihg corditinsehat id mmmmwm 1rmamdsepmd§smttb@tamf
orders of ngg)m)%vyndgeex%r%pﬁes Igurﬁx I lllugrate aspects of the present invention.
However, they are in no way a limitation of the teachings or disclosure of the present

invention as set forth herein.
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desired therapeutic effect. The node of adm nistration
of the cells of the invention to the patient may vary

walependi7og on several factors including the typer/uv§2006/027515

di sease being treated, the age of the manmal, whet her
the cells are differentiated or not, whether the cells
have het erol ogous DNA i ntroduced therein, and the
like. The cells may be introduced to the desired site
by direct injection, or bgEXVPhEBer neans used in the

art for the introduction of oun adm

a patient 3ShOFHWERHRY if F‘%%dﬁscﬁé?w&tﬁ F%?remestgg}%ee% ﬁpwmg onamples

q'|h§§é" Ei@l'fngle-gré?e HO0EeE frkise ;ﬁﬁﬁbs@%f afdRiRtichtAlE dnd MeGnvntion is not
host i n wi de variety of ways. Preferred nodes of

diaritedite thesa Exampdese butrathencasempapses dlhar latt@rsé’d“rl%h are evident as a

par al , intravenous, epldura

r%stufr%?g% e}chinr[g}g Ewﬁ{eh%g{g% intra-articul ar,

I nt r asynoviTat follontingdpedabnts weter;aerﬁ)rmed ioajeﬁne the

i.ntracardiac, i nt ranmuscul ar, AS cel |

PR e R VG el S T S els gpd
LS %lﬁseatqlahﬁﬁ‘st std @of RbIRAGIE uhﬂ@c{tﬁbﬂ%ﬂ& b}@paﬁﬁlﬁﬁ Qismg"—a(ﬂow
exanpl e, in one enbodi nent e ce furt her
shitonteirischasgd assay. dn aéﬁtlplbé@gmmmog@@sl%@%%? hymayahpese derived
AERIoN Rl AR AELIR And ATRNY LAR &&eexa&hried@mm;rz; Fhixed
to rncrea icacy, reducé norbid

ﬂyanpﬂqcymtreaceameﬂnef restﬂts qmchxseﬂherem ctémwmtaatd b}nat adlegéreiamay

DGn R ATAT b RTSERE iy e ok L& bRy ng

and/or dir Q‘ﬁé teR@ltd discldsall Berefn ihbicate MRk eietiedativnlang expansmn of
Prior to the adm nistration of the_ ADAS cel

s into
geeA2aells seleatsden 3 islafiysly hemeeenspys el Hopalﬁg%wfatve to'the initial
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tcher apeutl c response(s) provided by the cells. The use
of ADAS cells for the treatnent of a disease,
di sorder, or a condition provides an additi onal
FIMABLAG SniludoBBdnotipe ofRMRas 8libSse@RAvdE ellf Tehage? dhanges in
i nto a reci p| ent wt hout the requirenent of an

Alo s siP B L8l aaS0gis Wecessful transplantation of
a ceI | is
engr af t mentg‘ Rid g%/ﬁeudoﬁgbr%glgkeﬁ?amh% I(E))Cﬁdtql H%E%Eglc?lﬁaougc%?faft
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1@%%%&%){‘5?1 %ﬂ@g‘ré ‘E‘f‘e“fﬁYaﬂgqt ﬁﬁ‘?’g?\%ogﬁgzartlogl:atnv égésgget 18 View of the fact

that some investigators use freshly isolated stromal vascular fraction (SVF) cells for

tissue engineering purposes, the experiments provided herein were performed to compare
the immunophenotype of human adipose derived cells, including human SVF cells and
ADAS cells, as a function of adherence and passage. The immunophenotype of freshly
isolated human adipose tissue-derived stromal vascular fraction cells (SVFs) was
compared with serial passaged ADAS cells. The initial SVFs contained colony forming

unit-fibroblasts (CFU-F) at a frequency of 1:30. Colony forming unit-adipocytes (CFU-
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agents such as cycl ospori n® nmethotrexate, steroids and
FK506 are used. These agents are adm nistered on a

wael20079159si s and if adm nistration is stopped, PQr/ES$2006/027515

rejection usually results. However, an undesirable
consequence in using nonspecific immunosuppressive
agents is that they function by suppressing al
aspects of the inmune response (general inmune

AEPRHESSEMNsts (APRI-OBYwere HRskit ih THerBas it t@nibal B mecﬁeﬁm@s (1:40
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recipient, into a recipient to provide a benefit to

Iegemaises Present, athgugt & sedveed lsvelhithionehnus theuiug negiethod
Rfdegfder&g?@?gerﬁ% %@Lﬁﬁ) Q{afcﬂ@ﬁﬁnm@% &stt%@&%é&ﬁ{y&x@%ﬁoﬁbm

tre order or condition wthou

A@@Gme brethtof gthichdiang beammsedbiougentidy and/ehasapéarize hamatapoietic stem
m ni st.ering. t,he cell The
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Biidotiietial é@l%ﬁc&ﬁécﬁdaﬁ%@bel |C]DI44d1rf\f'Ié4t:ed}tehaI @EGRMptor 2,

cel nc fect dj i .
vl Sramdorton eeor enrtromeon S and SE S A e Fints wi
& SHRPTRES R hdhBRh@RY plabiieard dubthuBEk RYATINQT human ADAS

furt er 1llustrate aspects of the present Invention.
sablwary efal bpviay sene supplrented madinmyselests fona eativgly homogeneous

<P RRn arhRE MBSO 3 PSR AT RS o

comvingd torthd lsetmrogmst&;s of thb edidwistrémalefassidardenction.t he

fol |l ow ng are praov
t he pur pos eoWnEtleT"Iﬁﬁ §‘BCF‘£FH%8%X ﬁweﬁdﬂ &% ‘%@ ef“ﬁ\eflgtﬁfi 1Sglﬁ sqd herein
feholvidddrdddt o t hese Exanpl es, but rather enconpasses
al| variations which are evident as a result of the
teachi ngs provided herein. The foll ow ng experinents
WA RErEQEIRthidex@gkicae the i munophenotype of human
adi pose derived cells, including human SVF cells and
ADAS cel | sLlpafsucmm ppiretes fragesybofancgyd adipess tissue sites were
| .

gungdi grgénarﬁﬁe g\gﬁ) o kzgﬁ uHHech@ig glgfc{el néq%t%%d%péétng Logal plastic

furgias cffﬂcqso §‘essdﬂrwate evashed 3-4 times with phosphate buffered saline (PBS)

and suspended in an equal volume of PBS supplemented with 1% bovine serum and 0.1%
collagenase type I prewarmed to 37°C. The tissue was placed in a shaking water bath at
37°C with continuous agitation for 60 minutes and centrifuged for 5 minutes at 300-500
X g at room temperature. The supernatant, containing mature adipocytes, was aspirated.
The pellet was identified as the stromal vascular fraction (SVF). Portions of the SVF
were resuspended in cryopreservation medium (10% dimethylsulfoxide, 10% DMEM/F
12 Ham’s, 80% fetal bovine serum), frozen at -80°C in an ethanol jacketed closed

container and subsequently stored in liquid nitrogen. Portions of the SVF were used in
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cells, including human SVF cells and ADAS cells, was
examned in an in vitro m xed | ynphocyte reaction. The

WO e®alb19ti scl osed herein denonstrate that al|BgEngi006/027515

transplantation of ADAS is feasible as a neans for
cell and/or gene therapy. The results disclosed herein
indicate that the isolation and expansi on of ADAS
cells selects for a relatively honogeneous cel |

Lari Lati ' it il _ : .
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i Nc celI's and
iftenathievingh deditg o€ AS-@0UNdppasisripy 6 hes inrniwepiven Passpee 4.
of freshly isolated human adi pose tissue-derived
stromal vascular fraction cells (SVFs) was conpared
AfpbggiRsikal passaged ADAS cells. The initial SVFs

contal ned col ony form n% unit-fibr obi asts .(CFU-F) %t a
frequency ‘etnflenieultags ghprimayAiaG Seailt Wegiipdiesd undergo

- \ . . G
LSRS0S b pd gl e
¢omptBirerTIMEM/F - 1 2r wilp 8%t FR& 139 uM Plosinj HhuMaphttengtieel pM bovine
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fmjh?eeafﬁds-t Gulturss wrsr&rra’gei with §P§ng’ée ip %&E‘%ﬁ%ﬁ%éﬂﬁ

adipocyte differentiation was determined by staining of neutral lipids with Oil Red O.

Osteogenesis
Confluent cultures of primary ADAS cells were induced to undergo

osteogenesis by replacing the stromal medium with osteogenic induction medium
comprising DMEM/F-12 Ham’s with 10% FBS, 10 mM B-glycerophosphate, 50 ug/ml
sodium ascorbate2-phosphate, 100 U penicillin/100 pg streptomycin/0.25 ug Fungizone.

Cultures were fed with fresh osteogenic induction medium every 3-4 days for a period of
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(ABCX2), both of which have been used to identify and
characterize hematopoietic stemcell, were observed to

wheoogepr’essed by SVFs and ADAS cel | s at det ectedil/€S2006/027515

| evel s. Endothelial cell associated markers (CD31,

CD144 or VE-cadherin, VEGF receptor 2, von WI| ebrand
factor) were expressed on SVFs and did not change
significantly with serial passage. Thus, the adherence
pdo flveeeks. ccmndemmemmhm 0e99p &fasil dixedfin hﬂ%&thaﬁEl,A&d osteogenic
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vascu ar fraction iR Porti of the SVF were
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hemeextemeisn eaiinh e Fheuisehaining eells oA theyS 8t wetecbentrifitged af 300 X g for 5
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aﬂafuhlaﬁ)egledmnm of 2 Xhe’ cdtsg:enmhlg cells of tlhe EVF wer e
tromal - medPu vE\ERioE Vs pERired W8P of BB sdium per

Vel UFHe(SW&&I@spdn@@ﬁ Ruas SBrjally HQted tﬂ@ﬂ‘bl@l actds§1tht @Relv® columns
st rept omyci n/,0. 25 Fungi zone) at a depsity of

0. 156
offeachfplate g sting '@é@i‘%‘%ﬁ&ﬁ?‘@ll’@rﬁ ‘Pm§h?‘fté Liog Ellsperveell, The 96
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prirmary cell culture was reférred to as "Passage
i) wasﬁwlmmweﬁg) 4 QBUflibroblagtg OfblaFsasedy. i Theuthaie weh rlmedszvlth

P%;Ia,%'tx sd nig rrhalm tam%d? r2% 1W8{eg V\@SOhle’g t(\)IYIUIdt}le b%?e lﬁ%irmalm

r om u nt
rinsed with water, and the number of negatlve wells (i.e., those that did not contain

colonies of >20 toluidine blue" cells) was determined for each cell concentration. This
data was used to determine the number of CFU-F according to the equations F, = ¢™ and
u= -InF,, where F, is the fraction of wells without colonies and u is the average number
of precursors per well. Thus, when the fraction of wells without colonies is “0.37”, the

average number of precursor cells per well is “1”.
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they achi eved 75-90% confl uence (approximately 6 days
in culture). The cells were passaged by trypsin

W@ 20008%79di gesti on and plated at a density of BCD082006/027515
cells/cm2 ("Passage 1"). Cell viability and nunmbers
at the time of passage were determined by trypan blue
excl usi on and henmacytoneter cell counts. Cells were
passaged repeatedly after achieving a density of
75- 90% ( aphe gecbmaplateyvvaa cdaysttedtocuCEUrdkalinetBhospbatasa & U-
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* ftﬁgf?ﬁy\@ﬁf ed O@ﬁﬁgn [5t s%ﬁbwif ?Xﬁﬂxchéh Tl @F U Dsteoblast
adi p éz I fferentiation was determ ned
(ﬁ?Us{D)awaﬂ ct@eruﬁnqdebym; ariniRsid $taining hl4yaysfglipvring induction.
Cst eogenesi s Confluent cultures of primary ADAS cells
were induced to undergo osteogenesis by replacing the
3w O¥RImet®di Um wi th ost eogeni ¢ i nduction medi um
Cog‘lp;lczlr 2% DNE#&F]@%’%@E?M Wletgga celﬁ tl? ’thelg\/m well as from

ciR&Rl Qﬁiﬁ@orﬁ?ﬁ%ﬁ%@tﬁo ﬂQQllbjmﬁiﬁr@lﬁzbd fdr plhé}ﬂ)tyrgc markers falling
streptonycin mg Fungi zone. Cul s were fed wt

vithéss Hiressgaaierg patesarisd (RaD1aERPOHASA it e gy v ehyde
d%&%?drgg ngge (g!ﬂ]ﬁxfg gli)gtﬁggteﬁ &ll'lpl‘écﬁn(ﬁo%ﬁ CIS8attIUWIAYN Ehe cells were

I nse fixed % et hanol and
anslyeapesin gbah térgngated mdwmnomt@emwﬁmmfwcwa 81 Brigflng

for cal t
@B@mrﬂﬁgﬂ n%;ﬁ CFVEB a SS u1re£l ?r.?@ éa?ﬁég{bel%gosl &?@b@%g% \g/vere removed
fB@AIIDMJaﬂdesIs&nW&SZ}de eenmweeejrdmovba fnrtstanrgngl Nlthtﬂﬂ@m(?(mjugated

Iggrtsygéﬁlp]lso A Obgj()e pgesq?% rtglﬁgcrll!ﬁregéwgggﬁ g}lrj ge? I;lfl% a tmmlmum of 25,000

év?\% LRWS cfired for tﬂt@ &%U@Mssaﬁbr@h Bed38 Dicklidbn FAGﬂﬂaﬂxbafﬂow
the SV q]lélva ent to 25 of Ii posu

cyeyietert usingASEloRuest eqayisitipn) SiOﬁWPTer{EGEFPF i %itsﬁllﬁoaé ?}% a‘i‘%yS‘S was

performed using Flow Jo analysis software (Tree Star).

Conjugated Monoclonal Antibodies
The cells were washed once in flow wash buffer (1X DPBS, 0.5% BSA
and 0.1% sodium azide), resuspended in blocking buffer (wash buffer with 25 pg/ml

mouse IgG) and incubated for 10 minutes on ice. 100 pl of cell suspension
(approximately 5 x 10° cells) was aliquoted per tube and appropriately labeled mAbs
were added for tri-color analysis (FITC, PE and APC). Appropriate isotype control
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determ ne the frequency of CFUs. The SVF pellet was
suspended in 20 m of PBS supplenented with 1% BSA and
W0 dovetEe7 t hr ough an autocl aved netal screen tRCT/EMIVE027515
| arge tissue fragments. A 400 ml portion of the cell
suspensi on was renoved to a 2 ml centrifuge tube,
centrifuged for 3 mnutes at 3,000 rpmat room
tenperature, and the pellet was then resuspended in

cdxﬁﬁ)mmion@fwdﬂepler@hﬂed ky iflsctBud ﬁaeﬁocﬂcﬁiaﬂl fﬁ@t}'g&:omb&%&ls Antibodies
nute, lysis vol une of

dlr?f)éedl %gé‘é’i‘ﬁ%thﬁ/g lqrgf%an%e% Céﬁper éZYer“c/B‘l‘th@e@)fmﬂﬂ?}aaﬂharmmgen

u@l'eéé%tl@éﬂ%sb hedioiePald REd Qtl’tﬁé @é‘fd@fjre@&lnlrén %Lgﬁ#n"r’é'snbﬁggﬂg}i
(#%5 enzél%toneter count. The renai ni ng

29 F%ﬁpaétagﬁﬁ@m)@ €681 5IR ﬁ@al@g HAMHEDSHD1), CD34

P PIROS PRI et SoRLL PR 04t RIS e

FERT (45 5P288),/ED7 FBRIAT6258)| CDED AIES (MIS5699) €Pa0sHEChlg

Ry osh, SHLRTLrPERD TORRR IR R TPEREVERsPSLe. epass v

(5682688, mta;mmf(m@ﬁiaommwssﬁ}l MEGF&Z I(Gh&ﬁilc&WﬁIABlém),
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plggéém%]d flﬁ&tga fi 2 fgxt %n&l : g(kl} gésl?ez(éégw El?édac}n%g mV\@%ﬁl bufﬁer and
finpebin 200 pbaf {otparafBBjaldehydd in formalin, stained for 20

mnutes with 0.1%toluidine blue in formal in, rinsed

wth water, and the nunber of negative wells (i.e.,

those t hatnginthenet Manichinal Leitdiess of >20 t ol ui di ne
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bl ue+ cel det
co ﬁ g e nf ?ai‘}?e)cﬁ?wa%ﬁf egw‘%rg? aypiaed ahayes @O‘H@fié‘? Wiapfebuffps containing
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where FO fraction
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W t hout ¢ es IS aver age nunbe
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flP OB Bor add ﬁxéﬂ“lwﬁhﬁ"/@ﬁlr&f%rrﬁaﬁ&&@ﬁ@' ium and 8.3 nM
magnesi um sul f at eﬁé{é , rinséd with water, and the

nunber ofThgepsudisp SﬁcﬁW%@W@@Wt@W@@Wﬁdt es of

greater than 20 ALP + cells was determ ned for each

cell concentration. This data was used to determ ne
Celh¥iefdinber of CFU-ALP according to the above fornmul a.

Subcutaneous adipose tissue lipoaspirates obtained from a total of 44

donors were processed by collagenase digestion and differential centrifugation. The age
(mean = S.D; 41 % 10 with a range of 18-64) and BMI (mean % S.D; 26.1 + 4.8 with a
range of 19.9 to 39.2), as well as the gender distribution (84% female: 16% male) in the
44 donors were comparable to those reported in previous studies (Aust et al. 2004
Cytotherapy 6:7-14; Sen et al. 2001 J. Cell. Biochem. 81:312-9). To assess the frequency
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The remaining two 96 well plates were induced to
under go adi pogenesi s and osteogenesi s, respectively,

wa@sgoodesiopT bed herein. The CFU- Adi pocyte (CFU ARQT/Wi8z06/027515

determned by G| Red O staining 9 days foll ow ng

i nduction. The CFU Gsteoblast (CFU-O was determ ned

by Alizarin Red staining >14 days follow ng induction.

Fl ow Cytonetry Flow cytonetry was performed on cells
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GJ Qrﬂﬁsi'lr es: CDL3 IPeauensfmos)  CHRAMEETC (Cal t ag

TF90L), CD3T RI{IES LLR(50 #VHACDI D). 5034 PE
(#348057), CD44 |[FITC (CelT Sci enges Pe557601. 010) .

G IPE (#559506)328@%33 (Frlz)rc (#5 >571288)1 18@8)73 PE

VANTN ol il aVa Y miler AV thn M NALC D (™

APA0504) . Co1AP TR Gon # MBI [ oi46 e

CPH5e315), CD16¢6 1%&22 (7) 1:4 to 1:65

Following the initial plating, cells were maintained in culture for a mean
period of 6 days (Table 1B) to yield the Passage 0 (P0O) population. Upon harvest by
trypsin digestion, a mean of 247,401 adherent PO cells (Table 1B) were obtained per mi
of original lipoaspirate tissue. These values are comparable to previous studies (Aust et

al. 2004 Cytotherapy 6:7-14). Cells were passaged through an additional four successive
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(#559263) ,
(Chem con #

W@ Sweiicen MAB3442) .
and protected fromlight for 30 m nutes.

MAB1667) ,
All

ABC& FI TC (Cheni con #MAB4155F),
and von W/ | ebrand Fact or
t ubes were i ncubat ed PEI/U8M06/027515

VEGFr

The cel |

2

S

wer e washed once in wash buffer and fixed in 200 m of

1% par af or mal dehyde.

Unconj ugat ed Monocl onal

Ant i bodi es The cells were washed as stated above,
patsagdsed Gito 7%9&1 edolif Dawing emthgiasdapeg) thdoefiakiibley tivhds ranged

g G0 Arhdass TR I

es and distributed into 100 ul
Anti bodi es (CD144, anti-VEGFR2

[ KDR] and ant i -Von Wl ebrand's Factor) were added (10
TRl B: megh If‘@ﬁD%%bl'n?g T’Yﬁfe@ah&‘ﬁé&?@ei@n o 30“[11 hutes on

Lce. The cells were wash d
HaemgspendedbMea\ndMuUhugf dYlean Dhmm S Num Goat
anti - nouse = conju e econ apti body was gdded
(5 mg/m) tﬁf‘ﬂ n%@%g%ng %ﬁ%agg %ér ning primry
anti body as|g@.| as a "secondary only" control. The
cells were | ncubated oni Hght
Bor 15 ninut é2*Ffe cel ||S-WerPe then dkhed in fl qw
st ouf fergRa;  EXed Witiy I%par af o @ denyde. The
results of fhese experinments are now described. Cell
Pffi eld Subcutaﬁetoﬁh?z,‘ adi posﬁeltﬂé?sue | i ptaspirates
bt-at-red—r a—tot-al—of doners—were—proecesseq by
P3ol | agenase gf%ez?on and ??FU rential centrifugation.
The age (nmnean S.D; 4 1 10 wth a range of 18-64) and

BM (nmean S.D; 26.1 4.8 with a range of 19.9 to
Imowpppheastype| | as the gender distribution (84% fenal e:

16% mal e) pjJy E)D(Sm%é‘lc%ﬂﬂgé§ v&ﬁ@?%f&&g@ 8h @?isecé%%ﬁésgﬂl%ﬁ after each

reported in previous studies ust et
s@ge of pieifaptioant pmssagsé"ﬁaké«t 3 kepr&o@atiek. flade histogBinwcdieshown in

it 2onepiogEs PE RERS ok SbRTBY el bl {8 el for MPanct of

ehduthelial el1-audediaal ﬂdirl(‘e@é |1ndhlﬂiﬁg6(EDB)I egeny (VK- éd’clﬁer&t)! HEBIEGF-
vascul ar fractjion was det erm ned as 308, 849 per

of
reqepioadpindare Wilkbraad faeigs(dablay anhigur BTl ledds of hest markers
d&ﬁh&%ﬁ&%@&%ﬁ&ﬁﬂ&%@%ﬁﬁ &4es)abl i shed in 96 wel |

pl ates by |

Imting dilution assays to determ ne the

CFU frequency for specific |lineage phenotypes based on
Thbbt3o Ehewiypa¢ Charattarizagion kHampe Aditose der{vedi§ledls 2) Progressive

the qulture, the nunber of wells
53% %ﬂgm%?g %I?(r% Sgafggﬁm ng positive for toluidine blue
Antigah Kal|igver pkay phee a69) WasPLaed) t o] BRI NePBie=7) | P4 (n=5)
frequency of CEU-FHeand CFU ¢« 95.5 + 95.9 +
CD13 37.0£0.2 | o' s 4 e 5 Jr i 96.8+2.3
711+ 77.1% 82.1+ 87.4%
CD29 47.7+13.3 | 2034 236 21 o 18 g#¥# 94.7 +£2.05
CD31 21.8+10.8 244174 [79+6.0 |72+54 [208+145]21.0+199
215+ 54+ 2.0+
CD34 60.0% 11.5 | 592254 | 1< wan 6 3h 5 ok 1.7+ 1.0
CD44 638+ 145 |841x82% | 20F DTS 12000 log1a10
35.6% 18.6 58.8 % 64.0 +
CD49a 5024 28.3 29, 5% 20, ¥ 53.4+29.4 |56.4+293
73.6 + 68.5 + 79.0 =
CD63 420£78 | 66.1+211 | o 91 1% 0] gt 66.1+25.1
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respectively (Figure 1).

At that tine,

i dent i

cal

pl ates were induced to undergo adi pogenesis or

WO 3H0YSAESI S.
l'ipids by Ol

f or neut

r al

cal ci um

phosphate by Alizarin Red were determ ned after an

The nunber of wells staining poRCT/USM06/027515
Red O or for

additional 9 days or >14 days, respectively. The
esultin an CAW47 equencgss+wer e| 8630l | ow3.9GFU- F,
d’1‘37?330 cp%%ﬁ?%% DRRYEFU- Py 1#0+40; | ads+CFU] @ ; 12 | 42 =42
Table 2y, Table [A Cell NoghdS PEfoAR 0T | 962+
Yoaspi|ridelet T U T 23 b equ eNgy«of  Cof opy: 972+ 1.0
Formng-joni-ts—Wthi-theNigt gat ed—ByYF - Cett—Pupyation
FHol050W ngt.2 hé.5 ni if,igl at %ﬁiq{el I $?{§\§;,g, mai ‘r%g"gf,&ed 70.5+£12.1
t—eudre for—a—pegh—per %%‘ 6—-days—(Fabt¢+Br—+te
(R | {3 paddge ﬁg&dﬁ oo APt A 0duh ! hal 28t 04y | 1.8+03
ARl n |dilgesbison, 2% #ean pfo 2475401 1@dherent sRQ g6l 1§48 284
Pl'abl e 1|B We?e3 obt®3$*hed Der9%1 of _pbriginal STLES! | 1482238
) poaspi|r tJ ssjudl.7 ¥hese| 485 des af 62.8enpar ab#é it o
drpre i ous @#%&“ges (AUSt et p23.52004 (9t.dther ap$o.1+* 692174
ABA614) .| Fel L3swer el pagsagess.s arraughian gkl {ponal12.3 [ 13.9+54
A19dN13 SUGCRSPLYE FH 8 4958211 ¢.57Par5498S 9T 1846% 46 [ 71.6+4.8
VERR I 0020 S IRE3 LUPIOT S 1367] ROESy PraH g | 114202
LA Y] T Ilybu L AU A \h i | = A4 LY . 1 utIy \ TUANDT O ]:J}'. TAAoT |
vate{{al\/le n Cell Doupling Tines and Passa%ée Lengt hs
Wilshraphnerdtype A dhEdy} onet-fid-anal §3i70-has | pert b neq 2.0 0.4
n cells cryopresierved after each stage of

purification and passage (Table 3);
'Phiavis priesantagasrise mean & bondurd devigtipnrobtaned Tren theinuimdler @idonors
inbtdtel ingpateathessh. a subset of cells that were positive
’Data reprpsenelthofmeanchi=alonats. cel | - associ at ed marker s,
‘DaalreteRgts@hBmian 8144 doderscadherin), the VEGFr ecept or

"2 v 003 ¥kt elrsarntedis oy Studetidks; 3

representative

STheny svedns tedst: Ui e, aRrk el 1 Gbleinab S TER@Student t-test.

significantly through passage 4 (P4).
Phenot ypi @n@‘&‘E&%&t@ff&ﬂe&hhﬁﬂSV?

Progressive Stages o

Cell s at

RIRNES SRRt

I Ca

b8

n-pare

ok

I so

1AhRY

ation a

Tabl e 3: _
5885 MB cell-

PREILEKGUINE réldtive to

Passage 1
aRakiated 362k PTable DandiFigure) ebestiban K4 of the S¥srexpressed the

e’‘'nean O

el h05, L 8, BAE o SR o

=SV Bongprsssedibah palirepate seapier (CB44)eihe lokisof €DR9IIODGB,LCDI0,
< 0,05 &I at i

apd EUlS werq infege

nfig s iRt VR oossiv

St udent
€ passages, the percentage

of cells staining positive for each of these markers increased, rising to between 69%
(CD166) and 98% (CD44) by passage 4 (P4).

The initial SVF contained a subpopulation of cells positive for stem cell

associated markers. A mean of 60% of the SVFs expressed the hematopoietic stem cell-

associated marker CD34, a sialomucin and L-selectin ligand (Shailubhai et al., 1997

Glycobiology 7:305-14). The CD34 levels remained comparable in the PO population

and then declined significantly in successive passages (Figure 3). The size of the CD34"

population consistently exceeded that of the hematopoietic cell population in each

passage based on expression of the pan-hematopoietic marker, CD45. A mean of 31% of
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SVF by Student t-test: P value < -0.001 relative to
SVF by Student t-test. Only a subset of the initial

W@EP70€17b7 popul ati on expressed stromal cel | assPCI/HS®A6/027515

mar kers (Table 3 and Figure 3). Less than 1% of the
SVFs expressed the Activated Lynphocyte Conmon

Adhesi on Mol ecul e (ALCAM CD166) while 63% of the SVFs
expressed the hyal uronate receptor (CD44); the |levels
tief SRR displayed3A B COA0the amdhdﬁﬁﬂ%istmcestrémpmﬁmeﬁpans&blb dor the

S R BRI HERERERP g IS oBRar FhEHEn of

h'eﬁh@.fog@i%ﬁg stefl @D OGSl oF ME 29960 Hoxp FALE 6)3 32079 7M%). While these
by passage 4 (P4). The initial SVF contained a

lwkﬁpairmsgé ﬁéﬁngapasweﬁ 80 ﬁ@%l’% pRdedacenasest igFpbssppent passages, the
cﬂg%{gg bt t FRlisiicafly stntfeaf ré]Etn%Qo/%ﬁ’e]f WF‘? SVFs
eXx t

esse oletic stemcell associ at ed mar ker
CD34, a s iI-hgh)}wcls nf ﬁn@ntylmeedléeiwdﬂ deéhyglaomdngsS8H{ALIDIknphas proven

| .. 1997 bj ol.oqy. 7: 305-.14 h 4] |
1§ b Anvsh e SotfP BeRli S iad b BBt n ol Bionp letedtet Sens
(Sﬁﬁh%_ ﬂw 59%@1‘]5)& ;tht lA¢ad.Sck mxsestswe1$ma3§m1?3 ef ia‘ii, QUOEBr. J.
e sl ze O e u I.on onsl st en , .
P&@@@@&é@%ﬂ?ako%ﬁmrtﬁég@ @p@ioe % B3 ﬁewwm%w qnglysis
u@fﬁ%la RRARIEIR shanad, A8 a@%@ie%ﬁ'v&pcéi’lfs cBﬁ‘t%med an ALDHbr

hemat opol et ¢ marker, . mean of 31% of

SFﬂPﬂdP\llﬁB@Z (Babte 2 dtiguge $)/F‘é’hdq: ﬁpli”d@H lengtsapere g in the SVF cells,
R ISR P S SRR e

fludentdnt intaisitien 001 14 fo306] dae paradriteye qicdLDAbI ADASfcells fell to 10%
v&%naltq?%gll etic stemcells GOOdeI%SL et al., 1996 J .

s Wegeamgintned B PUIWR P B ¥hese | evel s i ncreased
dur i ng pa%agﬁﬁnms@w&d%eielm fE8R L8RS %uFBdéh@E&%@HH
passage the changes were not statistica

T 1e@aﬁype pépla@tiwhﬁr@n&mAé\Vﬁ%S atiagfags %@éilaéeréﬁrqnﬁps etal.
d r 9;@]5 I t
gg@%@éﬁ%r eglrj@t1 @%E&?EZQE’ {L\F fcat dn§4i SO %ttal?'ozrq 02
Mél. BedetadhdBd27E98)t e'lfheoﬁl)AS c€1Btdispiayedta satface ro@M Rohiks.that
rSRtpeteatie 37 a3 Y oI PiBhad g
SBleaos)84: BasBhndihd ADW el 1o o@t differeatiat Widvhg misiiple liAeage
fl uorescent substrate, the adi g e deri

PeLSINGS OB AL DS COtto S Tt BT TETaBr a0 Idepd fheaing coning

MR of REmAW- RiD A €vls %aV@dIa@ndn@t%téJ‘thtaWS(@é/ of 8Rlclhes Efffanded
pef centage of ALDHor reached >70% between passages

tirongh passagietdrarereanablel af difésensiation ﬂp@mtm @rergor@flmzagw specific
R TRasas S5pigpg ol B8 ARSIERY ) bl s
tissue presents an accessible, abundant, and alternative source of adult stem cells for
potential regenerative medical applications. Studies using bone marrow MSCs isolated
from 51 adult human subjects determined that the frequency of CFU-F was
approximately 1:10,000 STRO-1" cells (Stenderup et al., 2001 J. Bone Miner. Res.
16:1120-9). Since these authors employed an enrichment step with the STRO-1

antibody, these values are at least 3 orders of magnitude less than those currently reported
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The results disclosed herein and from ot her groups
denonstrate the i munophenotype of plastic adherent

WODAFocEPt s at passage 2 or |ater (G onthos etP@l/USBOO27515

J . Cell. Physiol. 189:54-63; Aust et al. 2004
Cytotherapy 6:7-14; Zuk et al. 2002 Mol. Biol. Cell
13:4279-95). The ADAS cells displayed a surface

g{éot ein Eﬁr ofile that resenbles that of bone marrow
Mpgar adipessiighuee ehus, the atvadance P CFERG ér adiposa tissut 399

SbLARGA R rer et ke 0L hagrrA AS celI's can

ere ate along nul i neage pat hways (G nbl e

et al . 2ooﬂamquenaequctmyAdamlcptﬁebLaZdlﬁ@s)e tishedesd.
es of uman ADAS cel |l s have

SRl iaibel o ok COEw Feiehabt Moeeeat stisad Ameough
PPEeagetely e®rdRRRR1aBniffdedésk fﬁ%ﬁ@é?ﬁ ' ﬁﬁdaﬂﬁ‘e ﬁkﬁﬂﬁ%ﬁ%%%nﬂrme

nor e I I neage specific pathways (
sl ity hatdisen pesgl asp; Q@ﬁmr@@hi@‘?te@@b? Of@@lmsleqnn@wtobtyoblast progenitors

S e S PSRRI 7 2960, SR Sl 1.7
Wegfemetradt il 929 hédp ddbd.d5pii 9-81‘7) ONige. cufienidit @y edsigd RMAEne

T S SR E R LT S
aepanaddinéral y4 ﬂo Zlodd}@OSﬁIB@bhst“all&ﬁhé _@lhc(s&aﬁﬁk@%fa%ngbvas

Bone M ner. Res. 16:1

%SFP@?éeda‘Mi%% Brulti-tersd 65k e (Etgmeclanembehwg thit tlre frdgmency of
GRA1P Wt lﬁQ@é’beeﬁ t?:ﬁ)%ﬁr M SECRUSE Ald él@@ﬁb thgﬁﬁ LS C)fsessed

magni t ude | ess ose currently repor
afigiysn exteridgd Chhmaperam pose ti ssue. Thus, the abundance

of CFU-F i ue | bst ntlaII reater i
Chan tnat My ARG h SN Eh b BiiBG e et ed Rtpotn in
vitnalarCHg-v3 dpplieddiopadovie &sthe d@g@@ ofEUNBBte Eet{vv@eri BB4ratories

t he CF F: howevey, the .incidence of U ALP was
Bbﬁ?&?c%ﬁt § olgtian ragterizatinn of teerell populptieitundst

uNelS dtiog rethAsPNRA @S CREBAY FRdi&Ch dv¥ Fs NisdPch egfs?;t?(ﬂ ?s%g d8ved

| n| ng characteristic of bone marrow
c %)%}é’ﬁ‘i ieb#tages od isplesion fopingtanthe SVEom hdledrit sells at early passage

n(lElli)gle dlgf%% %IE ’dls#ﬁ:ggd Eﬁ‘afl&rs @7@3 %@Fecg%r Bﬁ(sl CD31, VE-

Ci@@“@l@lﬁmllebiﬁmd scfactpe mtd sﬂhendynanma&lmeﬁteal waetl theendothelial cell

RS A5 (B 6 e B P e v o
lahtd]ytlrredhaﬂed hficd. OoThe SVE mlatﬁhﬁﬁﬁbéeﬁbbﬁirteék(k%ﬂtﬂﬁ progenitors for
nfag hatas(i stai.ni ng was associated with nulti-tiered

oPhiges aPS POENHR Y% Oﬂ)er herpatproigiq lrr@@&s Lukawwp,rtbe present
discReue Nedcaadd tﬁ&%ﬂﬁF ‘6’91‘1J lé%)lﬂagl\bﬁ iRGERs @xt:rgﬁ@;)?lteﬁc 1He%tge Qlyis

CFU-F and CFU- Qo i f en assesse
basefl @A dlesic @prassipe of)@Dﬂ d)£CD14, CD45, and other markers. However their

expression is lost with progressive passage, suggesting that they do not account for the
adherent cell population.

The levels of “stem cell” associated markers (CD34, ABCG2, ALDHbr)
reach their peak levels in the earliest stages of culture (passages 0/1). The results
presented herein demonstrate the presence of mitochondrial ALDH by tandem mass

spectroscopy proteomic analysis of undifferentiated and adipocyte differentiated human
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Mul tiple groups have begun to isolate adi pose derived
cells for both in vitro and in vivo applications;

whowewer797 t he degree of consistency between  PCT/US2006/027515

| aboratories with respect to the isolation and
characterization of the cell population under

i nvestigation remai ns uncl ear. Recent studies have
focused on adi pose tissue derived cells at earlier

/8> 38 e8l1s0fThie petcatitagdiof ADAS&bﬁsgth@me AEDBIHE goratly dhesednthe

ek E AT e PR AR Ut RS boR E giro, SRIGMER at or
b¥l%%ﬁ%%ff'u{é toﬁép&n\%lphﬁtw@(sdorﬁlsfe@mt 96 zmd: Dlhﬂ EAcAIRBHEUSS.A.

associated wt endot helial cell |ine

WA 1PB23; H@}owéd 30?3 Balh Hoavaasel. h&ks9-48% dOihg" xoups have used
srﬁfegaé 0 etséJ LG, dhe b ?ﬁflag@r ﬁ?e\ﬁ' rﬁ&kézr@&@ﬁ@@é\n AReGALRd
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G b SR8 a S LB PRSP e o
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expressi on of CDi CD14 and ot her markers
erolusively to tiﬁmerste@xmliéﬁwﬁﬁl fram P@‘@PS‘WS@W 'ﬁ@d@?%%?‘(}’élaf to that
l%afﬁs%g H%F%;?& ﬂ?lsgllaéthehﬁﬁ%) féﬁc 8@ c%ﬁ§ %Hlt bdn@ ﬁnatrxlﬂﬁl

ce u

er en ation evel s of "stem cel
associ at edn ﬂ'&rdnﬂrest te@esdf istiBBeR themethtbf the seermal Vtaﬁfélilq’f fraction

QYRS xely leit BF:shBinal: BlochAAE AN G 8 EB29, a4, D73,

resen

OBH® TIH 103t EDY 6S). myezse rm s@fesvftoaltherfpkisades A{ADI-ﬂhd:)yells assume a
t andem mass spectroscopy

GO MOESROH SR e SHRSBEgY BEmT e rarmaf i, Overal
il r}mﬁgfﬁlzé'x%}e%sﬂn ﬁﬁ@ﬁﬁre‘s@ﬁﬂ)@s tha—th@p&&fd%ﬁﬁ@ﬂaﬁl Sne Mo w-derived

cel at are Hor greatly exceeds the percentag
MSCAL Behg mebw et progressively inarepseditheingrige pyyession of the

TR b 18 o

thclofidass @CBIS)Jlﬁs@BtlveBalok/errﬂ 4ataysbf qul@EOB vBro. By passage 4 five of

B e S o S LS BN S5 A G b on

261, SBHEADA S c8l Béibh ondmubhhlcaaorﬁaltmrmazr aacﬂeersumlo may
and define endothelial progenitor TC [1s i

dev beselavaluglin dﬁﬁmﬁf‘faﬁlﬁ%‘ﬂﬁ h?‘l\’/Pgeé‘ﬁW P} &15diopg;al at‘on 2@8%6 findings are
%n &tdh P%Iitﬁ’ﬁle ?19‘61%41%1‘(1%%)) hehbt gbi%@ﬁhr@&eﬁihtféﬁ o‘fi ﬂfe@fdfﬁo@@@erlved
TS5 SUbset of ant|gens’ or nzyme markers within this
xdin et varmos btegassédsotaﬂoh asd epe:wlaysmm define stemcells

derived fr oe '%r'i) glcﬁeﬁa%nggen d&@ 5%‘?%16%1%5“34{&%1@ Oells derived

that now u rize

ﬁ@ﬂ&hl aRAiadipbs: tiserbdael dsadhemntddreactmisticamnd imntunephenotype. It
earljiest sta f

vasebsered f}}aé%lesng}ﬁall; lssgllataea Ist?gmaltvre]lgcu ar flac’uon celg%ve%et: romal

heterogeneous. However, only about 1 out of 30 cells actually adhered and accounted for

the subsequent expansion of those cells termed adipose-derived stem cells. The
frequency of adipocyte and osteoblast progenitors in the stromal vascular fraction was
comparable to that of the adherent cell population. This close correlation between CFU-

F, CFU-Ad, and CFU-Ob data is consistent with others demonstrating the presence of bi-
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(SVF) exhibit low levels of "stromal" associ ated
mar kers (CD13, CD29, CD44, CDr73, CD90, CD105, CD166).

w®oovker7hat er stages of culture (passages 3/ 4)PCT/082006/027515

cells assunme a nore honogeneous profile with
consistently high levels of "stromal" markers.

Overall, this tenporal expression pattern resenbles

t hat reported for human bone nmarrow derived MSCs. Bone
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‘tXiP§rélt}ent€ 2ore @asigged to gpgparei3heppourmgpnic prepstics af freshly isolated

7 0
‘hﬁ%’g‘mﬁigg‘ﬂ%ﬁ g&ﬁ ser % gula%%g? es eﬁ?@ g tlg;p%) Riggaged

ADAS 4% B Thewesilts piresehted hewimademoastcatd that the axpnemmrmﬂ | s.

B PR ETT IR EEI0 EPS R A AT R atpose-

degivpdeadls deb@ngeasyitinpassdge.essi on resenbl e those reported
for human b%aglgnarrow NMBCs. The human ADAS cells al so

express stl8 o, i wan,ehsgived thebinaixed byinmhogxte egagtions (MLRs),
$AtGadapdy ?!ﬂﬂ@ﬁé’ﬁ@&#ﬂ%ﬂg 5RIANRS Brolifdtfon By Wld %@ﬁé& xteSponder T

presented herern denonstrate that signifi'cant chan
Q@B& uk coptragicthe YOS ecllydhat weee werageobwmépa@ngmgl failed to elicita

Ife%ﬁ%elcfg(?ng%%etllg g ﬁ([:rretfre?o'lt %é %6%9 thcawateulgassaggd (AIJ}QQI cells

suppressed the MLR response. Thus the adherence to plastic and subsequent expansion

of human adipose-derived cells selects for a relatively homogeneous cell population
based on immunophenotype and immunogenicity. These results support the feasibility of

the use of allogeneic human ADAS cell in transplantation.
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the potential utility of human adi pose tissue as a
source of adult stemcells for regenerative nedica

wo b@rapi7es. Exanple 2 : The i mmunogenicity of PCEES2006/027515

adi pose derived cells Regenerative nedical techniques
requi re an abundant source of human adult stemcells
that can be readily avail able at the point of care.
Wthout wishing to be bound by any particul ar theory,
it is beli@hehatdriats aaldinglenisiemphlyedrinaie bxpefiarnidaisckyeal herein
this al . Since adi pose tissue represents an untapped
A P human cell's, the fol |l owi ng experiments
wer e designed to conpared the imrunogenic properties
of freshly |solated human adi pose tissue-derived

A3engell isplati AB$IDHN ceIIs (SVFs) relative to

passaged BAE%%%LJO sl 50 S} RIBCERATL AT REhing

denonstrate e expr SSIO hemat opoi e
aspaimmentsed arvantcel with Gispedt tn thE€Rbdlts BRdved ﬁiﬁ]ﬁi&dlpdlsdlﬁ@ﬁb-derived

on, adi posederived ce i.fh -
A AR el REATAS Moo aPR) R Gug e marow
@ hicAied (RS dmbRY S o c&WhIker9ARS D) &D&@C@lw LBC

stinmulated proliferation by allogeneic, responder T
¢Beukeley, (A dinegaarow pwiaisaYeretollsctedwith hienasingad aefiqnated

BEHOOPARTERSSR) il oSl S SRRSO o

BiASciemleb,sWslliprsy Bles MD)tand nmmmpmﬂs e:ollmmtat thehaterface were

HGE B TPy A RRUITFA PR PR EH S TRl CHPRRRIER PR Brucose,

I}Iy@@%nﬁ@gm [8[:)) bommmﬁamwﬂBsmlsmdBmcmmmmm ®ISY fiat was
geni cj These results support
ﬁ%lsgtfx!m?c? gn Bt abi It‘fé’ fosuPRATt BMSGR@isiony Eﬂﬁkaﬁgﬂélwrﬁ plated at

'a@eﬁﬁ@@@b%ﬂ@&él@ber ik £ \:ﬁ‘lgﬁgskl Dells @et@@?&wﬁfm @f{rhﬁfl_y Rultures (P0)

mét hods errp oye in the experlrrents di scl osed
rf@rléa ta 14 daynwith drediardhigages eBWBRE ot dldrys. sWhert the geliprigcame

%Xx%?ﬁ;%{ ?l{l] ﬁ%ggml% Wi e;)ﬁ(a%ﬂrgz?& [18 og‘ﬁ ggm?é éé "‘?{?ﬁd ‘I'sﬁaﬁ{?i L NY) to

trﬂndnleeadhe}smi dells aﬂni;mp\lamﬂ afsrPd mehsjatplosﬂ) belh@meffdi&.‘r-cméﬂlask From
| but not limted to SV d .ADA

55 pine e T NS i Piinest s O o SV e SR e fvery 3 to

Gagabs. ext fRiap ﬁ@veﬁCBMSMNK@rcsyapkds@med\@ngu frédzk Gelutign cdnkdining

Berkele ne marrow aspirates were coll ected

MSOLEdhvabdd It Seiecen dpets, BooAess hytmap sermcadignip JRH
%@s@ie%@s) (L ERRAGHE Y BaxtEPAEAh AP, MReifd(d, i SMxpafREBMICs (P2-
P4) represented a homogenous population that was fibroblastic in appearance and
negative for hematopoietic markers (CD45, CD14, CD3, MHC class II antigens) and
positive for stromal markers (CD13, CD29, CD44, CD90, CD105). BMSCs were
multipotent at P2 and P4 as shown by their ability to differentiate along the osteogenic

and adipogenic lineages.

Flow Cytometry

Flow cytometry was performed as described elsewhere herein. Antibodies

directed against the following antigens (catalog #) were purchased from BD-Pharmingen
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Bi o Sci ences, Wl kersville, MD) and nononucl ear cells
collected at the interface were plated in Dul becco's

wWOoRW701E87 Eagl es Medi um - Low G ucose (HyQ DVEPCDWS2006/027515

A ucose, Hyd one, Logan, UT) containing 10% FBS (JRH

Bi osci ences, Lenexa, KS) that was sel ected based on

its ability to support BMSC expansion. Nucleated cells
were plated at a density of 30 x 107 cells per
unle8betber®videl indikateCald wedwetrthe gemlon racomprendar quaatifidsu€Bd 1a APC

ishuhint et e D45 A BB sanD! PR R e Wpadomse

mg@smw&mm ﬁlmaltagfﬂwmmﬁoEﬁp@Dsamg:dl@g am{cm&@m),

nove ad | s and related as cells at
HL&'@@Q@PCS(#B%?55$]>P§5A-PHQA?C&§% 8¢%)om t hi s point on,
the BMSCs were passaged every 7 days, with one nedi a
change every 3 to 4 days. At final harvest, BMSC were
MixgdbbympmioyeResstiog(MLR)Y eeze sol ution contai ni ng 10%
DVBO ( Edwar ds |f SC|enc . lrvine, CA) and 5% human
serum al b&HRnAYRPhosye PODUHANS) | 1y b asmml yte (Baxt er
Heal t h CaPSmpHEﬁﬂ Ibfdoﬂ |n€bn0hthdlear E&W@Q@C@%pﬁeﬁﬁed B#)

represented a honogenous popul atign that
Cﬁntﬂfwgsn%?ﬁ leulfoah%rﬁffé@@ama%wdﬁ@g5£A%GIFO¥LC) over an LSM

d élf?%n% Ui GelTPhER parifiéd om dfdtdon HHBe P%s@gﬁéﬁaﬂde

nt ens) and positive for stromal markers
s¢tpon L@ngagnm@beamlbﬁéﬂy, BRBESs wenedrentgt twqboat aonktaiof P2
ofPeroity AR GRRAT st Ak 33taidd e Feabibl, NG b So pind 1o
n@jlbcyvi\fhed (laytl-ElD)M CMh@UElHMb g)\NBS:ege(aﬁmF@Ew alzandéﬁ‘d@)'ﬁ hatdral killer
el se er ei ti bodies direct e .
o GRS Sariort BRLC T L el Sxredhiea hGr s DAt gonti-MHC
cBE P 81 dne e -BoPRRME S h8Yemixed Wiﬂh@ﬁa?gn@ﬁ@@éaws S&uted with

i ndi cated and used at the vendor recomended

agfirapusetlg@ antitgmly (Panadborg.#5k0 §agoess, ¥4 BepEbpwsarigwpre

G5 RERE B LIS aERAR o B3 A b o

cftﬁaietragsi#g/bmﬁ)mmAbHLBetABBM@@lr(dﬁtﬁE%B@qellHWAre[a‘Rqﬂthéd and
559869% 1 nphocyte Reaction (M.R) Hunman
& iﬂfﬁ‘b 1g{) @hs Peripheral bl ood mononucl ear

cel I's ( PBMumhny®RhRitpag@ar ed by centri fugatl on of
| eukopher esed peripheral bl ood cells LLC)
over an LERF aemyry Yldt axderes uwdé%ﬁqtgr%? ﬁnmufl?@awlty of

RV & KA PopaRtits. TThe MiEMas P¥rib@aatih 96 well microtiter plates using
Iscove’s Modified Dulbecco’s Medium (IMDM) supplemented with sodium pyruvate,

non-essential amino acids, antibiotics/antimycotics, 2-mercaptoethanol (all reagents from
GIBCO, Grand Island, NY) and 5% human AB serum (Pel-Freez Biologicals, Rogers,
AK). Purified T cells derived from 2 different donors were plated at 2 x 10°
cells/donor/well. Different donors were used to maximize the chance that at least one of
the T cell populations was a major mismatch to the fat-derived test cells. Stimulator cells
used in the assay included autologous PBMCs (baseline response), allogeneic PBMCs
(positive control response), and the test fat-derived cell populations. Stimulator cells

were irradiated with 5000 rads gamma radiation delivered by a cesium irradiator prior to
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sel ection using magnetic beads. Briefly, PBMCs were
treated with a cocktail of npbnocl onal anti bodies

w@ podb®117at | from Serotec, Inc., Raleigh, NC) cPOFESRMDME027515

bind to nonocytes (anti-CD 14; clone UCHM ), B cells
(anti-CD 19; clone LT 19), natural killer cells
(anti-CD56; clone ERIC1) and cells expressing MHC

Fhsredid B e SR R G R ol A om 2000-20,000
awws pRIUSElL. | A&RIiABHA] bokto] CEMAS corisid ok THRIISMERE S medl¥dn alone

Bead- bound cells were renoved using a nmagnet, |eavin
anpspuritarsallor Tppkeate ewturesedre erforgmysfar each Irsatignt | 1w cultures

Pl Rabed 3 2PNt GORED Heya BRlde WGP AR B ) TR,

nAineeBan Bidbdstensay Bﬁbzﬁa\bayy, AYPRY lmhﬁut@ Wﬁrd\/bﬁé/cé‘ills RveaéBaYested on to

wg @Fd to determ ne the i mmunogenicity
\ gssé‘

of
er {ler Bt Psipp §l<%rfqno%swel lmwst%@\dsmlarf Revicesforp.,
%ﬁm\gzg%% m;‘iszbq{ddtl&{c?{?ik}gﬁh}’?&gﬁ%keﬁgrggﬁgégﬁﬁw t%/pgéﬁ dePosited on the
phltary weedeterorinessesing 4 seiintBlatiorocounted §Microbeta Trilux Scmtlllatlon and
t hanol (al
PR e e i R N "2 5% hurman ae
serum ( Pel -Treeait8ioivegiveal ia,asfeogny the 1AK)uno£%h‘ﬁ¢1fyl afdell

cells deriyed from2 different donor re pl t 2. .
opuBticE | RN ot SO B g bcath e Mg gl paslieraive
NRionkZ @ HMErefdtiad €Cthhhiatiull bl aadlogeePRMdshe<d.os, Eﬂtllldent s t-test);

popul ati ons was a nmaj or msnmatch to the fat- derive

t@satdlff@ﬁn@ of gt iq&s}ﬂé@é}ﬂ\é &omsthe sesgonsa lmm@echmyologous PBMCs; and
I &1 B ;
D Fon e RH R RIHRL RS t AR5l BB SRR by CPM jaduced by
ta&ISCtlogcans PBMCs)ed at:bhdt 3[00 pliektaiopolasionsShatmaksetial] 3ceritéria were
re irradiated with 5000 rads ganma radiation
d@PﬁggF%Hngv ®¥LEsiumirradi ator prior to
PHI P\ 43621 %udpksdticaiagy added to the culture wells at
various nunbers, typically ranging from 5000-20, 000
cel I's per weItworwy YEBrrafey vwstees toypluaiesuprigsigndiyedipose-
o(ferﬂ;ec?@éﬂ_rﬁopmaﬁ)ﬁéj BtnefHE BEN AR Bwh Hﬁfe?édt '&Hﬁ(ﬁ'g Mere mixed in
l'icate cul tures were performed for each
tqoamﬂmmlturérh@dmm atZre k0 wellsédannr w96 well Biofiter pbges. Fat-
I
AR EREaR o9 Baacy BRVIRE R oo, P TLRE S o KR bonco
aV[ﬂthuﬁuKee hhénovéit-eetiagdwetis adtiedorthongh aﬁRnfclﬂlﬁdiblistd GCHIL 7433,

?%%?%F% %Léﬁ{;\ggq)ré\ﬁl | s%se | h\gé{\éteaa@qi 35} &hl\ébrllue lélrsaursed for

| ADAKRENA mema FiBrdbatsaierd ﬁ'iuﬁ&l tolb&@k |1&sﬁs%ﬁ@r%k§i@ﬂ&8blastic cell
the filters was determ ned using a scinti tion

dupmanatyzed/ped weistusedrin thesg egaqrmqnm tatdetine eghldoses in the assay that
were appropriate for calculating suppression by ADAS cells; i.e., the highest dose of

splenic fibroblasts that did not mediate more than 10% suppression of the control MLR.
Suppression was calculated by the following formula: Percent Suppression = (1- [Test
Cell + MLR cpm + MLR cpm]) x 100. Statistical significance between control and test
cultures was evaluated using the Student’s t-test.

The results of the experiments are now described.
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Lum nescence Counter,
Three criteria were used in assessing the

WO povasogeni city of cell

Wall ac Inc.,

popul ati ons.

Gai t her sbur g,

statistically significant difference in the T cell

proliferative response (CPM
by aut ol ogous PBMCs (p<0.05, Student's t-test);

| east 750 CPM from the response
and 3) a stinulation
nduced by the test popul ation divided by
y aut ol ogous PBMCs) of at

popul at i onBlowwh@torpesis atklgdid was arfok@ed an WRlsQr

it
68 thin@PP YR T8l s tBEd phbated B

donors were m xed

di fference of at
i nduced to autol ogous PBMCs;

Suppr essi

Q209 PRpsaee Ef?&?%ﬁ 3%
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The two-way

e by TgiinitebseF andho cells

ot %%E}Q% tﬂ%ﬁfl rév?{eg&%itive for a

ture

MD) .
These werRCT/L$2086/027515

i nduced
2) a

| east 3. O: Test
bRl §fer each

assay

poys! ehamgtenpirsic/markers, incladingiel cominmndeukoeytephegasCD45, the

R offhes R F RIS Hhd CRL M Beti B s ha
histocampatiility eotigeel dnd tiedebstimulatori mMu%JthBEtrSg This population
ype

Chtbgeel B 1 pehaddals s

Arerjcan T .
PREressifR for anost pitha gfasementioned

tiaf@rsl ahe HA@finfonoSREERIthe FdpRlaBBh ?sssti%]iﬁ@ffn? af AEOGehiQare
be the | east suppressive fibroblastic c type
IREYRPLeRC 4hd) ceindusssiagiertion lveppase Xiber Imarrtepdicicdssdciated

&8iKersARSGBY el Reh&iRATSAY -

cal cul ating suppression
o (GPed (CRIYSEC HM-$p e MHE clessdA BE thistddoatpatibitity@itigen increased

i t % i f the control MR
B B S B8 £ R0 5 e e e
HeheregetvaBod petessi 08%to(65% fof €834068 bT% %o MR HPHLAMABC. The

C 0.

RN elrebds 1
thole@fés asIdeatbBRith bSstPhuldt
descri bed. PH P\ 436219\ 2

RN G

Statistical significance

Hrtesn GRressiog qoHpled Witkiingrmadéatstafigtevels of

5 BRI,

Wech

?([))?y’pe

{ngr_éf%erest ];;[gxre surface levels

bet ween contr ol

gp\fo\\z/vvould suggest

thatttsse celisconltbiupetion anantigrarresenting asils oethk snixed lymphocyte

redcXBR! §h

passage

T SRR aR0y

&% nitial

of purification and
SVF and PO

cells contained a subset of cells that appeared to be

TR EhER R et SnRe P

sitive for a panel

giaR g dippse-derrsis

of i
s 9k Br@)gf@swe

Saadel gEolbdb and Psqgehocyt e/ macr ophage markers CD | a
and-Cbhbl4._the MHC class 11 DR

Antigen | SVF (n=7) PO (n=7) P1 (n=7) P2 (n=7) P3 (n=7) P4 (n=5)
CD11a 81+38 | 22116 | 32+3.0"™ | 1.8+24*% | 1.5&1.9* 3.1+3.9
CD14 101+£56 | 23x17 | 04%05 | 0.5+1.1% 1.0+ 1.4* 0.2+0.2
CD40 1.3£07 (146112 | 82489 |186+11.7* | 39.6+252* | 657 +17.7
CcD45 176£77 | 34+2.0™ | 1.1£0.9* | 0.7+0.8* 0.8+ 0.7** 0.9+0.7
CD54 5994153 | 73.1%£12.9 | 762+121 | 77.4+£86* | 72.1%19.3 | 81.9 +14.1
CD80 6.0+ 3.9 8.8+6.0 | 128+93 | 11.9+6.1 9.6 +6.4 6.2+ 3.0
cDss 102+97 | 2926 05£0.5 | 0303 0.4 + 0.4 0.6+ 0.4
HLA-ABC | 66.5£19.2 | 90.0+7.3" | 94.0+4.2"* | 91.2+ 87 | 90.0+ 10.3" | 92.4 £ 6.3
HLA-DR | 13.2+6.8 | 40+3.0™ | 1.3£06" | 1.9+1.0* | 23%14* | 22125

1 . . e .
.Dgta Is presented as the mean + standard deviation obtained from the number of donors
indicated in parentheses.
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hi stoconpatibility antigen and the costinul atory
nmol ecul e, CD86. This popul ati on di sappeared by P |

wa@ewondi7oyg to decreased expression for nost of PETES2006/027515

af orementi oned markers. The presence of nonocytes in
the population is significant as these cells are
i munogeni ¢ and can induce a rejection response. O her
emat opoi eti c associ at ed markers di splayed trends
IPatk represens thetmeanedf ncéldpriorassoci at ed markers. The
¥R vilae & 0.65vrelativefo T O¢lls®psstudenCabAds), * *Bvalub<@.¢l mbsive to SVF
bBSiudest saetostptitiPhialiiet<y0.801L refrive tn8VE &g Sthidenyni-festcant | y
bet ween the SVFs and the P3 ADAS cell popul ations

iTabI e 42‘ The range of change varied between 1.3%to

L to 67%to 92% for HLA-ABC. The high |evel
of class |O%Wa9%@é%?§@é@'ﬁeﬁ&%dﬁg aW¥eddthe immunogenicity of
internmediate to high |evels of nolecul es associ at ed
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f
BB 15 PSS B 60U 5 e W OB e
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dADAScIIs oliferation of T cells was
bsie gRbarerhewn f%ﬁﬂ%mﬁmm Iiase i ¢rch epRsrimRgnb Which renged from

20,05FRA8 W1 (1o E56- 919 %%mﬁellbmeg&%&m@ﬁ mg' BLG on
cel | s. Autol ogous and aITp‘%enel C served

prsgiveiresponsed fgyeithen ardotiy T aell papyiations, lthecioHpwilgpopulations were

é‘lﬁﬁ %Eljax eé%'% cél %Sdoggéf rl’p/l“icgglg Qﬁé d&%% InP¥T cglgﬁ (Ié1)$7t %onors).

onse’“conpar a
lefatterrmﬁung Ibw%ﬁé cdl ﬁlﬁl\iﬁmo(\sF{Pgbﬁé‘Q dﬁ) not\duee ircel iped Herdeon in

e ADAS cel i.ted a decreased response
PR ARG et Bop St e b L B8 “opeer ved i t
aut ol ogous PBMCs by Pl. | nmunogenicity of adipose
derived cell popul ations, including human
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SVF cells and ADAS cells, frommultiple donors is
shown in Table 5. Positive and negative designations

wo ero7iomrenogeni city are based on criteria descp¢bEs20061027515

el sewhere herein and are shown for the highest cel
dose in each experinent which ranged from 20, 000
cells/well (donors 902-917) to 30,000 cells/well

(donors 407-61 1). Based on positive responses for
el $tier: Imywepnititeed Adipess Mesivedhall Popidatiasis |Asséssey! in the MLR

Rl o 2
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DRR PADBEL S oL RIRAFS |
dipoke.
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uy JEGE PP eSSTO W thott—w-shi-pg—teo—be—beurd—by—any
artTettal—tHeory—i-t—s—Her-eved that [t he ifabiiity ND

T L U
‘mulfateta T cell |responseND

|
L)
f _naccan g ADAS r\n! I+c4n St
]

q—passage
nd§ﬁﬂéﬁdu= td inherert |ow inminogeniclty- td active ND
ilmmunosuppr edsi ve nedhanisns-nedhated by the |[ADAS ND
qelOi89d®r fo & copbi nati on|of +bhoth properties.] Ta -
det ernm ne|whet hef the fat{deriveld cell s were . -
i{rooopUPpr egsl Ve, they wer e jadded 10 R_cUlfrures @t
3000, 10, puU 5o p0, 0G0 <:t=3|‘is/+vvei'r;l Confrot—wvR— -
| S—ETtiEer—had o —cefts—added—or—ponsupgressi-v

g#%@@mﬁmid%%robﬁmtsvmﬁe deed—a thgﬁummrs -

t r-suppressijon -

f

q ""%bcdge!uemhﬁ+e—HéLeLh—tR cantrol for-

CE@ZQ&}?CQ | _érowding - As $hovn iln Figufe 7 plenic -
fl a

ibraoblasts §uppkgssed thé M:-R dulturebk only]|at -th -
thEgst dose (20,000 cells/well). Using the | ower two
dos Bemyogsaicdgll y srifegia dpsstibed infethods wera sptiséisd) on) |
§ TOMOHINERKP SUgr < dheoheriterda dusprited 3 Moh@ls semeniiattdied)
FINotMoRS cel | s passages except the SVF popul ati on.
Per cent suppression of the control MR response (no
qQ%mgediated by PO- P4 ADAS cells ranged from
-03%0 isults from4 donors are sumarized in
ITabl e 6d F’Wiﬂ?nt wishipp mgB%%@ﬁhd}w&/nsﬂ plhtfi&mbﬂ@aeom irt]tisf&lieved that
owest..dose of ce cel | s/we since there was
B L BrSnesiA L RS LRSI sipifa hohreapongs syt due o
friterepblodsinimideari¥itR o AMRE EnENRGUbPRNW mdBARisms mediated by the

ADAS cells or to a combination of both properties. To determine whether the fat-derived

cells were immunosuppressive, they were added to MLR cultures at 5000, 10,000 or
20,000 cells/well. Control MLR cultures either had no cells added or nonsuppressive
human splenic fibroblasts were added at the numbers described elsewhere herein to
control for suppression due to cell crowding. As shown in Figure 7, splenic fibroblasts
suppressed the MLR cultures only at the highest dose (20,000 cells/well). Using the

lower two doses as being valid (no artifactual suppression), significant suppression was
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suppressi on by the SVF popul ati on was mni mal (10%
wher eas suppression by PO-P4 cells averaged 32.0 +

w@2@90117h1 s degree of suppression is significaP€T/Us2006/027515

view of the | ow percentage of ADAS cells in these

cultures (1.3%. It was of interest to conpare the
suppressive properties of ADAS cells to BMSCs since

BMSCs have sinilar phenotypic characteristics and

aiedipted drinllADAR cpldt passaged exaspt/ﬂWJE pbpdat(onl reke@ntesuppression of

B confl MR Aol AR R R B At B S el sepged from

33)63%0 Tae Irésﬁltw&bin 4( dongLirage ﬁﬁnméﬂ'k%d RO §dPeREnt suppressmn was
P essi on X} ceI{ls exceeded that of BMSCs by up

‘?‘-‘6 %3@ I lawst P%ﬁ‘r%féﬁ QU rdissredin sivee ER wan nousuppression of

1AY Mok Etocﬁ% 36 bf’ﬁfi’erﬁ@ﬁﬁro@gﬁé‘in@n@?ﬁm& &{Eef ﬁllééop Mean.

di fferent donors | pose rirved
DSV the SHIF popugiopsvas 0UiiBAD(16%4 véefeal Supprdsiioh by P0O-P4

22.8 14. 1
Bagisideed 33053 SRS 08Beor poredinds g figangd viepeptge low
Bfcefitagd 0 ATRA Scellh b tiBS: cZﬂtN&@Ol 19).28 whs 35m?er§§l t®Pcohdpale the

29.8 Std Dev 17.2 15. Val ues not
SRR AT bl ] ta&s\flscas B BM§Ce kggpimilar phenotypic
cTﬁfEBféh@tﬁcsCaBa@%&enthHSn F&&&tlaﬁ 8 RDASARIS €L, 2003 Cyrr Top
denponstrate that fresh i sol ated SVF S can

ReviBiokp§:137-60). fl?eqtbtc@lb@/pﬁe@pm@ed éISFlMIﬁHIVdrm added dtatosasfof 3300-

Rt TR e I —

&N P Geky iwto EX6) vy passage (PO, Pl) ADAS cells and
essenti ally disappeared for |ater passage iADAS cells
igity of a cell papulation in
RE G gﬁ%s&& gt AL Richltige bEadiarse cRihte Yrmonpiions from
dRRUSof antigen presenting cells (APCs)
vv| t h| n the p%opm%tl on. AETh@e(ﬂe&&ﬂlO@//AEiﬁ/dtr&n a
hemat opoi et ijc foebd , $whpi ¢l | yra depdrips c eel|
PHI P\ 436219\ |2.080as2 nasr oplzages.2 t hats exgeresses| MHC
class | and |dloag=ol 11360l 2xail es1 i rssaddizg.izomato0 _
costi nul at orjyLontdiecud.&s suchoas CHGO apd GG, It is
not ewort hy t{hatodihe 18%F s9wl PQ 536 446 337
Mean 10 281 357 345 319 298
StdDev 5 158 179 213 17.2 155

*Values not included in means due to poor viability (<50%).

Temporal changes:

The results presented herein demonstrate that freshly isolated SVF cells
can elicita T cell proliferative response equivalent to that of allogeneic peripheral blood
mononuclear cells in a mixed lymphocyte reaction. This immunogenic response declined
for early passage (PO, P1) ADAS cells and essentially disappeared for later passage
ADAS cells (P2-P4). The immunogenicity of a cell population in the context of
alloreactivity is determined primarily by the presence of antigen presenting cells (APCs)

within the population. The classic APC is a hematopoietic cell, typically a dendritic cell
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popul ations of adipose derived cells, which were found
to be i mmunogeni c, contain an APC subpopul ati on of

w@edorsitbat are nost |ikely nonocytes (positi vVECT/U82006/027515

CD45, CD la, CD14, CD86 and MHC class Il antigens)
wher eas P1-P4 popul ations, which did not contain
nonocytes, were generally not inmmunogenic. Wthout

wi shing to be bound by any particular theory, it is
obmhéreplmgeimaﬁexpiwsaé\mm chist Bantiegtasa It mpleatles/mlagdditien &v e

R P 0 MRERPSE PSSR L A R0 o
pORlIffdAk 88 a s%hleﬁ%&i ®ubivHieh westfbmd Btbe ﬁMm@ﬁbgeﬂld; Yontain an
|nclud|n? 0, CD80 and CD86. I nterestin
ARGrmbpeny @10@@6 ﬁ@@sﬁh#@ﬁq magt likplygaonasyise (Roskive ﬁ?r@# §D11a,
S e
R OO o BARE S s L, B o
cbiitaih mnrimeytenwwhagmmmly UM 2aic| \&‘é\thout wishing to be bound by
SR ECS o R B AR S TLBARERL by dfve o
AF@RhdnheaRE kicStppEgses dildartighh (MHI (tlﬁsEI’Iahtllgms)l andtahmmber of

MLR This property was pronounced PO- P4
c@t%@gm@gleg hichisgn Hbit pyst atgiy&cgm,ng SC(@E?FT"‘O

C}Z?Sé’ and Elﬁjb%s Sﬂl@@s’cmé[? YRS A dptdds hnéad oﬂ tﬁ’és@ hﬁﬂ&h@b t2Bugh at

resu , suppression due to cell crowd
@W |ggesting daapéresmmemsm ot psefffcmnhﬁbﬁnépw\f&@rs ﬁ?lgshwﬁh APC
f\&rgzl 1IP§ %{ %161; TES §3 §B+h22hsl a@ﬁ%@ {Ygx?) Sruvg\g)rnt 1%%7 overrlde

iBbRps@Bsditye Tathid thludy itdias beenShpwn dss A@A&)gel]&@fgﬁlﬁpehﬂl}s

was conpared tq BMSCs Si th cell hav

Sl T SHLABIGRSF LR U O aronr SRR n PP cells
ﬁ@@@%@ﬂﬁar@s@%ﬂ%%ﬁ@ﬁm it thelSa/7H REISH PRESSEIW suppyestibe). I'To
ability to inhi cell proliferation in I\/LRasays

ayeid\aetifhotag) mtsrm@t@w@f.r%sumnlﬁu|Swnr%%§lonldﬁa fueell Growdige,

sﬁgpgfgsrs 1oh%x %?rﬁ }flﬂne@%ﬁ %@%\ £XBi bf e §fdndin@cbid in the

suppre S|on Its presented herein
MDleta) ﬁmtesm delsxB@&hy Comobsplede fibioplastspoare pef sy EasiveSh HES

i, SBBE PR R ADAS 4 raRer bl € Bk b Bl fpgg ove

sirﬂﬂdvfﬁlﬂ)ﬁh?@yﬂtw @:&tbmtﬁwcmammmﬁsmtand BVISICS hfﬁzlesbfserr stiong to be
ro act or eta t

BB HERE eBa) DR TP dr S P EEHRR SRS os vell

8 ?(?ﬁnte 6%0 Céﬁﬂll&tﬁ)na GRaudatic WY oRMRIEd IRA AT £S1c i RRd BMSEN

te proliferation. These include division
eahxbasd smﬁlaamagmmde of Suppesissien. g R Bswis nresepipd hengingiopfigp and

eégelnﬁicogé pei&g%syegég&gﬁ%.sﬂm i Luﬁ%' Qlt ' 6b501§r gﬁg&gnﬁttéqr }Q9T 18-29).

erence’ th dendritic cel
and cyt ot BMSCThavelbkermmparteslt to @rabofita M)pteSWGSIlnphgule&O iséuding
h%ggtggytg growtnﬁ/ fa%%rr tah Hfl"tr?s[for}nrl]r?gogrr\étvtﬂ %ac%o% bgtg,l }grgs\{aelgqandins and
indoleamine 2,3-dioxygenase. Several different mechanisms have been proposed to
account for BMSC-mediated suppression of lymphocyte proliferation. These include
division arrest of activated T cells and B cells by inhibition of cyclin D2 expression,
induction of regulatory T cells or APCs, and interference with dendritic cell and cytotoxic

T cell maturation. Without wishing to be bound by any particular theory, it is believed
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PHI P\ 436219\ 2 5 8t hat ADAS cells nedi ate suppression
may have simlar nmechanisns to that of BMSCs. The

wo povanol7ogi cal data presented herein denonst r aP@r/URaDG6/027515

cul tur e-expanded adi pose derived cells do not
stimulate, but actively suppress alloreactive T cel
proliferation denonstrating that these cells can be

transpl ant ed across cl assical histoconpatibility
@a‘r/r\DérssceUBWd}ﬁtqureMm)elpﬁyﬂtswlar meshanismetoithat of BMSCs.

L b s RO e AR LSO o SR ose

derivad oglsdocnat ammnlateobuttabﬁve@x/ﬁlppfb@yﬁlﬁirédéﬂve Il"tcell ?rdlﬂf&ﬁﬂxdﬁ
hat tr.ans nofS ells wll be |lim

AT O NS
bafiérp UBMI Oy haQb béé?xereﬁérﬁgdtto Elﬁ‘va@ 'ﬂpﬂﬁn &%E@aomgenelc and

di m ni sh i nmunaogeni ci tly hi s popu
tRasrsie geiiEntsdgeloage tmmsp@céqdl perigds @ftmr Deue wfthe mhihsnogenic

rfa‘ﬂlre b BRUS/F &%ﬁ'tle{]m?,re it fsq&%@?%ﬁm%}lsp}%zaév 03‘ gt\/l%gcgalf wlllglb%pmlted

i npli cations ect
@&t’dﬂ’ tO M@ngmlapph(fatmnsg hlttouglamapipalatioe of e Grafototrfigove

a nmer ci al .as s of thelr manuf act ur e
Y oy S R o B SR TR p P ftbG B e figiate of
e{ﬂbgﬂfﬁd ADIAS dehélbs 4 b & iFcaltd foF tisshie Fe‘f)af?for F&J]Ac@m@ﬂrﬂaél fffportant

ﬁm human adi pose tissue change as a function
gatiogh Withd es@iﬁéﬁ g}edﬁaqyravmlqbﬁlﬁy off prulistern wells ﬁ»aslumadlpractlce

aanl @&iﬂe%ac‘ﬁ@!ill and b e?&aﬂ%ﬂ%)éts%‘? ltﬂeﬁ'gh Ae}lt AP&uik 965 {]‘ua%\% %ﬁurance

differential centrifugation, erogeneous
respect td h@)(@ﬂuttsBlreé)fmt@lfhecduaé@nmtraﬂeellimthmﬂiamcteﬁstlcs of cells

0 o [
Jéggéﬁgéénéggﬁﬁ%n%n% t:ll'é‘ts/lé?t 17 6 a(ﬁlacttgﬂe gdllleg%otnl a%ld egpeans%n in
vpan "Renstonxd vastciar &Ekttiog&:ﬁlﬂis ﬁBlatddaay O gbnasd WisesticiPB%d

I SUCCESSI Ve pasSsages, ess than

-DR. After fo
d?fg/ersqtlatl RtEi fpgation, pve %g@na@p,wgﬂe&egwp(%pyegswn of classical
h@?ﬁﬁtoﬁﬁﬁzﬁg iakleds. Bdoheen £1 %@p@ﬁ 6%&{’[@659 mlﬂﬂ%ﬁl%é(pfrﬁﬁﬁthe

of e cells expressed either
n@ﬂﬁlﬁﬁﬁg ganacrpphaga Avd serhempiopoictis aréigaluse@DNat, 1€ He CDd9 £CD86, and

fl éAF P\gudﬁggzeqahlcéutcgesghé gllﬁ?%(ﬁ%phlgﬁ t anelr}; 8??1” gagergr&ﬁlgipgset dexived

stetr eohta kxprassed CRY14f €S i o €8s Wisileamty Earok Yewa s dgeells

' d d [ PO/ P | ted
ROreeT BT U T ERER Bieateabibinmeihesotpeogriated
mﬂhﬁba@eelcrﬁ”luhuﬁquhagdnﬂﬁtytdﬂspd@e§@y tﬂemﬂﬁﬁﬂ adiﬁaB?e @éiiﬂlb& AR iftnixed

a ose deriived stemcells to m xed |ynp
15{’@3&%6}"8 RE2EaRhr Wadetheshomgrgpuias rf@t:ﬁlwe.llé @p@ n@ré/ pfsage

a@lﬁbiesdeh%@étéﬂ%ﬂﬂp@)/ﬂ eHH eﬂtaﬁ)gct)lffgllatﬁe re%-;tb%sé gl‘%H’l e%ll%genelc T-

presented herein |nd| ates t
cellsalatgs Passegaellp ailddedd sedndeednthe efiditiomof alipose derived stem

cééfsqg 15{ ?Jgpﬂk%&%(%g&ﬁ%ts El?ﬂplrésgéél tgg ;r)rro i eratlve resprggse 0f3F cells to

el ection
allogeneic stimulator cells. The results presented herein indicates that it is possible to

transplant adipose derived stem cells across traditional histocompatibility barriers.

Example 3: Selection of ADAS cells
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PHI P\ 436219V2 5 9The present discl osure denonstrates
that ADAS cells express stemcell associ ated nmarkers

w0 p@adi7oy, but not limted to human nul ti dr ugPCT/US2006/027515

transporter (ABC&X) and al dehyde dehydrogenase (ALDH).
Wth respect to ALDH, ALDH is an intracellular enzyne
that can be used to select for ADAS cells. Wthout

wi shing to_be boun any particul.a
el 1 evad + RS peseh disolanite debpitehs Lot AR RSl sopratscsmcel
Agafééafeahﬁa?rkermmhrrg bienod HBﬁt‘é& & mmqmlﬁ@m@rt@ﬁgj&tef (ABCG2)

an ADAS cell s is cl eaved cau3|ththe cl eaved

sod slticlath dtebycm@maiie PSPV sh eespert to HEDRDALPIASAS intracellular
f%ﬁ%?!&?e t‘l} uccgé)%wé ogtﬁ%glggt Rilj)?g“ e f g\gfrﬂ%)&fm ing Kb e bound by any
qbeliticﬁ],ar heeryditschbadipuecthaid cleaable amld;tmwe:aly bpatoeitted to ADAS cells,

pat ent app)ication, and ub i d . her

Fihecay e RE b St poEre By ALEF AHAS TS el bilsing the
el ddupsiratdid Sodal kot tlhe%i@&hbe%f ABBHPOEIDAJicslfd. GueKl a Wighdl can be
reference to specifi nbodi nents, it is a arent t hat

o h&rnm%@imﬁ@eaﬂucwm&tuﬁ%@ soit AL | ¢dllsn may
be devi sed

departing f’[*ﬂ% rdn%{ts g&rtésr (Silé%agljl :21?(1' ét\)glgﬁ n}ga? n@ teWc ﬂf}q’iU&tlon and
ipoblisatibo bitedTiezein pecedehy 1n¢cmpar3ted1 haemrhye‘nﬁmcc m ﬂbelr entirety.
construed .jnel ude al |l

caut val ont Wil GisEeeRomniei A9 8t VL RAME wapsrific

fél‘r@bﬂiﬁfbntsl it i¥ippafedt thesthénibodEndntssdhd &afftidny edthidiuléntion may
st ronal ADAS) ceII exhi biting a non-

@ﬁép@é@%w athers skiflpd indnp 2l yyigogiciepatig frs@etﬂ %a% igeand spope of
@Qerltf%ﬁs b gﬁpeﬁ@@cpagm%aﬁé e ded 14 deRBhstMIE tSinBIud8 bl such
el expresses ‘a stemcell associ ated characteristic

seibedmmwfandwth@legtr\@@ptl@f@n& sting of human nul tidrug
transporter (ABC&X) and al dehyde dehydrogenase (ALDH).

2. The cell of claim1, wherein said cell has been
passaged up to at |east the sixteenth passage. 3. The

cell of claim1l1, wherein exogenous genetic nateri al

has been introduced into said cell. 4. The cell of
claim1, wherein said cell is derived froma human. 5.
The cell of claim1l, wherein said cell is allogeneic
to a recipient thereof. 6. The cell of claim1,
wherein said cell is xenogeneic to a recipient

t her eof .
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7. A nethod of treating a transplant recipient to
reduce in said recipient an i mmune response of

we@tdoeo11op7 cel | s agai nst an all oanti gen, the nepdiDUS2006/027515

conprising: adm nistering to a transplant recipient,
an isol ated adi pose tissue-derived adult stronmal
(ADAS) cell exhibiting a non-i munogenic
characteristic, wherein said ADAS cell has been
passaged up to at |east th&€lddhd passage, further
wherei n said ADAS cell expresses a stem cell

associ ated characteristic selected fromthe group

Bhasisstdimed:of human nultidrug transporter (ABC&X) and
al dehyde dehydrogenase (ALDH), in an anount effective
to reduce an i mune response of effector cells against

an alf{, OantAﬂ%laté%l"ﬂdﬁ}oé@ﬁ%glg\dgmﬁed]a%ﬁ 5 }{alI Kﬁﬁbﬁ? cell exhibiting a

transpl ant recipient said ctor ce
R BEN ORI ﬁbarﬂ@srpﬁtﬁws‘ﬁhexglalsm@tceﬂ hagbezh Ipaaagadgqno aBleast the

ein said eff

PTG, Blnt AUf s O Sife (i T Sip St
sekﬂcfed(fmnathécgnmrp ansistiey of hahlag aniliigeg trasspbraABCG?2 and

gqﬂ Rl gr}f Zg hod of claim@8, wherein sai
aldshyde de yldB(}ﬁeﬁaSre FBnt and said alloantigen is from

a donor. 11. The nethod of claim8, wherein said T

cell is present in the transplant. 12. The nethod of

clai A7, wersllof sling Levhaseinsridsell has keea passagsidiup to at least the
e N gsga rior to adm nistration of said ADAS cell to

a recipien and further wherein said i mune response
is the reactlvatlon of said T cell fromthe donor. 13.

The thodr im 7 er.ein said ADAS cell, is
adni n| st erdg F@ f Hain }"m“ﬁ‘f‘gﬁi‘(’%ﬁ%‘ﬁﬁe@ﬁqc mafefipldigs been
inepdeced o efid tdie transpl ant by the recipient. 14. The
nmet hod of claim7, wherein said ADAS cell is derived

froma manmal . 15. The nmethod of claim 14, wherein

sai d 4memylheics]l 8 MARD -whkfein 18 c&Fis ngﬂvgf fr5th 3G

further conprising administering to said reciplent an
i mmunosuppressi ve agent. 17. The nethod of claim7,

wher |n S adm.n
r eci p| ent errglcérP @{5012?&' d” }iefeérﬁgalﬁl 83{15 aE%eﬁ?lﬁé%ﬁi@:\‘@e% thereof.
218. The nethod of claim7, wher ein said ADAS cell is

adm ni stered t e o .
6! TR cel?og cqalm 1, wherein said cell is xenogeneic to a recipient thereof.

7. A method of treating a transplant recipient to reduce in said recipient an
immune response of effector cells against an alloantigen, the method comprising:
administering to a transplant recipient, an isolated adipose tissue-derived adult stromal
(ADAS) cell exhibiting a non-immunogenic characteristic, wherein said ADAS cell has
been passaged up to at least the second passage, further wherein said ADAS cell
expresses a stem cell associated characteristic selected from the group consisting of
human multidrug transporter (ABCG2) and aldehyde dehydrogenase (ALDH), in an

amount effective to reduce an immune response of effector cells against an alloantigen,

PHIPM36219\2 61



10

15

20

25

30

reci pient concurrently with said transplant. 19. The
met hod of claim 7, wherein said ADAS cell is

wa@eiwriishered as part of the transplant. 20. TPeT/Dsi0h@eR7515

of claim7, wherein said ADAS cell is adm nistered to
the reci pient subsequent to the transplantation of the
transplant. 21. The method of claim?7, wherein said

ADAS cell is a n1n|stered rave sly to the
Eter§hy dnthe teapsp %ﬁé@ﬂ@ﬁ#&aldﬁrﬁ}&e’wwﬁf v iEscupsi igupype response

%%&ﬁ&%ﬁﬂaﬂ@hﬁ%&ﬁ a cell of the reC|p|ent of said donor
transplant. 2 The nmethod of claim7, wherein said
ADAS cell is genetically nodified. 24. A nmethod of
educieng i, G d SRRRACEnEY nasﬁléieé‘ffe%} ok &%‘ T cell.

agai nst an "al['oanti gen,

contacting an effector ceII W th an |solated adlpose

ti ssue-deriyed d lt. strqQnma exhiQiting a.
ot B e TR aTA i Bherein S E5iL s SEonn fesies A
Qﬁ§m9@@pmgﬁ§§agggn@@ to at |east the second passage,
further wherein said cell ADAS expresses a stem cel

associ at ed characterlstlc sel ected fromthe group

consi §4i ng r I 84 said
ol dehyie. ARy APATR Bt AT il GRCP O & e ERelo B so
tatlosreigene & feom eroniore r esponse by said effector cel

agai nst said alloantigen. 25. The nethod of claim 24
wherein said effector cell is a T cell. 26. A nethod

of isqhati Myge afetiadi RS Sheemdard ¥ esll is;pmeﬁl in (ARADYplant.
cell froma population of cells derived from adi pose

ti ssue, the method conprising: providing an anti body
Speci fihC e g‘%%l’ of%&%@c%&gmssﬁidjeff%‘éﬂﬁ 'céﬁ {sT 9éll activated prior
adi pose-derive I's with PH P\'436219\2 6 3said

40 aqimm@byrammf saabhms ashdgo e moummtearfddurﬂmrwmem pRidimapne
antlbod t v, r cell conpl ex;
éesé’onubs he r%a%%%on %f)sg?a gérglgf?ogléﬁ (%n i'body- adi pose

ti ssuederived stronal cel | conplex fromsaid

Card 261 podbe e g e hee o ARBRce syadiEred 8 e

Rhsht 8dci dﬁérﬁ'tMrgﬁarej‘é&ﬁanimhest@drﬂ plaatBylnélecipsent.
conjugated to a physical support. 28. The nethod of

claim 27, wherein said physical support is selected
from 14. The method of claim 7, wherein said ADAS cell is derived from a

mammal.
15. The method of claim 14, wherein said mammal is a human.
16.  The method of claim 7, further comprising administering to said recipient

an immunosuppressive agent.

17. The method of claim 7, wherein said ADAS cell is administered to the

recipient prior to said transplant.
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the group consisting of a mcrobead, a nmagnetic bead,
a panning surface, a dense particle for density

w@enroifagat i on, an adsorption columm and an aPSDUR100@OR7515

menbrane. 29. The nethod of claim 27, wherein said

physi cal support is selected fromthe group consisting

of a streptavidin bead and a biotin bead. 30. The

nmet hod of claim 26, wherein said anti body-adi pose

t i ssub8.der Theomethod of‘rdhmc'élwhec@mpaléAD&S selbistadmiristedey to the
on of adi pose-derived

ﬁ%ﬁﬁg@h@ﬂﬁnmaﬂhgﬁ%8HR§Bw@gng fromthe group

consi sting of fluorescence activated cell sorting

(FACS), and_magnetic_actiyated cell sortin
A et g?@%fﬁf 8ok ﬂalabﬂ pYsEein paid @@Aa%??le@ éd@em%md as part of
aRlttafis &@n1a popul ation of adi pose-derived cells, said
nmet hod conprising: providing an anti body speC|f|c for
ABCRX; contacting said popul ati on of adi pose-derived
cell shyu t ns,; suitabl e f
For meton B nAngEbt a8 MG SR ACA OB A it B e
scipdemi bubseduentcto nipd tmn,splamdtmudsﬁhaﬁhns@lahy separating
sai d anti body- adi pose tissue-derived stromal cel
conpl ex from said popul ati on of adi pose-derived cells;
thereby i stHeahétRed SRJI&NAT vRRESn §did AlaxgIgdi ¥ @&tnﬁﬁs&é}g@l
cell. 32. The nethod of claim 31, wherein sa
infeyeeus)y tosthe sasiRigit ed to a physical support.
PHI P\ 436219\ 2 6 433. The nmethod of claim 32, wherein
sai d physical support is selected fromthe group
consi&i ngT f@fmeihcmd efradimat] whareiragpib ¢ ifetdreal is @cglaofihawgcipient
m%mQ?% s nse particle for density centrifugation,

a 8?5? 8 %ol urm and an adsorpti on nenbrane. 34.
The nmethod of claim 32, wherein said phyS|caI support

is se ect fro he graoup consistin
st reptavi g]‘lf} Arfdpim b vherein sahoD Ce“‘FFl genptieHbgnedified.

cl ai m 31, mhereln sai d anti body- adi pose tissue-derived-
stronmal cell conplex is substantially separated from
sai d Hopullamethed of redyripe se imphy rdpast by ay sffegjorecell agamst an

I R
tiragddrived adult steoned (ABIAIS) sﬂt éxh\ﬂgtnﬁg\/ﬁ\ﬁﬁ)-lmﬁﬁnogﬁnmmdtemstw

i.dentif ose tissue- erl ed str
W&%ﬂg)saléeﬁ%ggéfﬂ?@éefﬁ B3SSagepUP 9 8 ﬁE‘F‘%‘FuPGFFa&?s further
wedrkig sgigickV A AS @gﬁr@@és@ﬁﬁn Léls §ski§‘elat%@ Bha¥E&IRdc selected from the
conprising: provi 8 a cl eavabl e substrate specific

SrEYP oQnpySting,0 (g tgpspefter (ABCG2) and aldehyde dehydrogenase
(ALDH), in an amount effective to reduce an immune response by said effector cell

against said alloantigen.
25.  The method of claim 24 wherein said effector cell isa T cell.
26. A method of isolating an adipose tissue-derived stromal (ADAS) cell from

a population of cells derived from adipose tissue, the method comprising: providing an

antibody specific for ABCG2; contacting said population of adipose-derived cells with
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cells, wherein said substrate when so present in an
ALDH+ cell is cleaved, further wherein said cl eaved

waspIEde enmits a fluorescence thereby identiPgi/ng0as6027515

ALDH+ ADAS cel|. PH P\436219\2 6 5

said antibody under conditions suitable for formation of an antibody-adipose tissue-
derived stromal cell complex; and substantially separating said antibody-adipose tissue-
derived stromal cell complex from said population of adipose-derived cells; thereby

isolating said adipose tissue-derived stromal cell.

27.  The method of claim 26, wherein said antibody is conjugated to a physical
suppotrt.
i\
28.  The method of claim 27, wherein said physical support is selected from
the group consisting of a microbead, a magnetic bead, a panning surface, a dense particle

for density centrifugation, an adsorption column and an adsorption membrane.

29.  The method of claim 27, wherein said physical support is selected from

the group consisting of a streptavidin bead and a biotin bead.

30.  The method of claim 26, wherein said antibody-adipose tissue-derived
stromal cell complex is substantially separated from said population of adipose-derived
cells using a method selected from the group consisting of fluorescence activated cell

sorting (FACS) and magnetic activated cell sorting (MACS).

31. A method of enriching adipose tissue-derived stromal cells from a
population of adipose-derived cells, said method comprising: providing an antibody
specific for ABCG2; contacting said population of adipose-derived cells with said
antibody under conditions suitable for formation of an antibody-adipose tissue-derived
stromal cell complex; and substantially separating said antibody-adipose tissue-derived
stromal cell complex from said population of adipose-derived cells; thereby isolating said

adipose tissue-derived stromal cell.

32.  The method of claim 31, wherein said antibody is conjugated to a physical

support.
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33.  The method of claim 32, wherein said physical support is selected from
the group consisting of a microbead, a magnetic bead, a panning surface, a dense particle

for density centrifugation, an adsorption column and an adsorption membrane.

34, The method of claim 32, wherein said physical support is selected from

the group consisting of a streptavidin bead and a biotin bead.

35.  The method of claim 31, wherein said antibody-adipose tissue-derived
stromal cell complex is substantially separated from said population of adipose-derived
cells using a method selected from the group consisting of fluorescence activated cell

sorting (FACS) and magnetic activated cell sorting (MACS).

36. A method of identifying an adipose tissue-derived stromal (ADAS) cell
positive for ALDH from a population of cells derived from adipose tissue, the method
comprising: providing a cleavable substrate specific for ALDH to said population of
cells, wherein said substrate when so present in an ALDH+ cell is cleaved, further
wherein said cleaved substrate emits a fluorescence thereby identifying an ALDH+
ADAS cell.
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