MULTI POTENT STEM CELLS DERI VED FROM HUVAN ADI POSE

TI SSUE AND CELLULAR THERAPEUTI C AGENTS COWPRI SI NG THE
SAME 5 TECHNI CAL FIELD The present invention relates
to multipotent adult stemcells derived from human 10
warhop@sesok i ssue, and nore particularly, to heamEKR2005/004383
breast adi pose tissue-derived multipotent adult stem
cells, which can be maintained in a

non- dlfferentlated state for a long period of tinme by
form ng spheres and have high proliferation rates.

Al so, the present invention relates to a nethod for

| SQIBT NP OTENRSTEVNCELLS DERIVED FROM HEMAN ADIPOSE
nmethod for differentiating the adult stemcells into

nerve cel TESSUE AND € LEUIAR THERAPHUTIC AGENTS
osteogenic cells an creatic
beta-cells, a cell uld(;bwglssgﬁ[ m&%ﬁ]or treating
Psteoarthritis, osteoporosis and diabetes, and a

cellul ar therapeutic agent for form ng breast ti ssue.
BACKGROUND ART 20 21st bi-ot echnol ogy present s the

possibility of new sol envi ronnent
and heal th probl ens, wﬁemﬁlﬁmi‘ Obj ect of
promoting human prosperity. In recent years, the

technol ogy of using stemcells has been considered as
- a Tespimagnttioventivat relatesuoabiéipdiest adws steﬁo peibsr dgrived from human

n transpl antati on, 25 t her
1 BB By APRPRoREEHEST 17 U PERL AP Hissue-derived
di ﬁlﬁﬁ@%&mt Qi SRR EelR! HnEdhedih BESRal@indPin Qﬁgﬂ—di@é}@ntlated state

due t0 I mmune rejection, a short supply of organs,
i n&mfa‘ kmgepftnoaiewémpnlamfomﬂng sphars andriwverigh prohfcrahon rates.

| nﬁﬂ: th%l grgganl§ qr?\%n%og %‘elo{esqlosaeme%m%e%r i50lating and maintaining the
adult stem cells, a method for differentiating the adult stem cells into nerve cells, fat

15 cells, cartilage cells, oétquenic cells and insulin-releasing pancreatic Beta—cells, a
cellular therapeutic ageht for treating bsteoa;t’chritis, osteoporosis and diabetes, anda

cellular therapeutic agent for forming breast tissue.

BACKGROUND ART
20 ) |
21% biotechnology presents the possibility of new solutions to the food,
environment and heaith problems, with the ultimate object of promoting human
prosperity. In recent years, the technology of using stem cells has been considgre_:d
as a new way to treat incurable diseases. Formerly, organ transplantation, gene
25 therapy, etc., were presented for the treatment of incurable human diseasés, but their
cefficient use has not beén made due to immune rejection, a Vshort supply of organs,
an insufficient development of vectors, and an insufficient knowledge of disease

genes.

30 For this reason, with increasing interests in stem cell studies, it has been recognized
. . ,



that totipotent stemcells having the ability to form
all the organs by proliferation and differentiation
can not only treat nost of diseases but also
fundanental |y heal organ injuries. Al so, many.

warieskal S have suggested the applicabil it yrof/KRI0831004383

cells for the regeneration of all the organs and the
treatment of incurable diseases, 5 including
Parkinson s di sease, various cancers, diabetes and
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stage after the fertilization of an oocyte and a
sperm When these cells are isolated and transpl ant ed

ot DS o L A 5 e

C%achﬁ%re%aé%ﬁ@ ANERY th SOy Bhdl QHIS bE %Nl&e@ﬁ% idn%ﬁtéﬁﬁstem cells,
derived from.the ectoder nal mesoder nal and

enplodpotent sttayells anérrralltﬂmtcnle‘cbm edis. an i nner cel |

mass | ocated i.nside of blastocysts generated 4-5 days

O after fertilization. These cells are called .

" B R Corcth Q116 @ SellsAih i Botioldng "p%}idrﬁ’ésecdpﬁﬁl@ of developing
various other tissue cells but not formnew |ivi
orlgmwomerfm hndlplduénand; tb@m: prsipeieswing pbssaffsed by@nﬁs up to the 8-

g S(l‘éaallsnt a%l © O];fﬁgg renfl a:f)g)r(l: qnnté%o a ISR e&é{t\en these cells are

celblpiedbfd | Mbl\éﬁﬁ:dn fito OtﬁE Yutefus2 Fhéh @afl’ @cWelbpa Méto one perfect
devel opnent of various tissues and organs in

15 endividuwabonat al. and adul t periods but al so |n the

mai nt enance of honeostasis of. adult tissue and the
function of inducing regeneration upon tissue damage.

Ti Islﬁﬂgot%ﬁfeﬁbﬁ ell§ bechf&?é &4lls &9“}1@ of rd%vél@inhg GhtoURkbus cells and
adul t “st e€m cel

tissues derived from the ectodermal mesodermal and endodermal layers, are

" “derived from an inner cell mass located inside of blastocysts generated 4-5 days

20 after fertilization. These cells are called “embryonic stem cells” and can

differentiate into various other tissue cells but not form new living organisms.

Multipotent stem cells,. which are stem cells capable of differentiating into only

cells specific to tissues and organs containing these cells, are involved not only in

25 the growth and development of various tissues and organs in the fetal, neonatal and

30

adult periods but also in the maintenance of homeostasis of adult tissue and the
function of inducing regeneration upon tissue damage. Tissue-specific multipotent

cells are collectively called “adult stem cells”.

Adult stem cells are obtained by taking cells from various human organs and
_ 9 ,



devel oping the cells into stemcells and are
characterized in that they differentiate into only
specific tissues. However, recently, experinents for
differentiating adult stemcells into various

wd S6MBSw4 | NCluding liver cells, were dramatp@akkitos/004383
successful. 5 The nmultipotent stemcells were first
isolated fromadult marrow (Jiang et alL, Nature,
418 41, 2002), and then also found in other vari ous

Ittlss es Verfailli Tr ends L, .41

1oRi BErfls e o SPH BUD e FEr R 1 S Y differentiate
m)ﬁﬁo B! ?‘%?&:15@ kLR 0 UH%%e@ér ﬁc@x’iﬂyﬁ ekb&imbMS for differentiating adult
multi potent stemcells were also found in the skin, ,
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Sci ence, 301:487, 2003; Jiang et at, Exp. Hel nat ot ,
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15315 255, 2004) Thi s adi pose ti ssue has an advant age
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adult stemcells that can differentiate into nerve
25cel I's (Safford et at, BBRC, 294:371, 2002), rat
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10 25:3211, 2004), rat adi pose-derived stemcells

that can differentiate into nerve cells (Fujinura et

at, BBRC, 333:116, 2005), and adi pose-derived stem

cells that can differentiate into bone cells,
wodhédokaage cells, nerve cells or nuscl e cel IECTHIB005/004383

Patent No. 6,777,231). 15 However, nost of

adi pose-derived stemcells known till now are stem

cells derived fromthe adi pose tissue of aninals

ot gg\pce)%e Fl&ue Qe&) %‘{egfg SellsBYRRvA fillteY iR EdcShiBAkE 8dibSse-derived

rrom hunman adi pose ti1ssue, they have been
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a e 2 s o ket dearidk e ttsce Jutsa i bSrentint into
imted.. Partd I
| o%t%olggm f ed £h éjell@r o et 5P dba:% tC ? 2! IOZQOG hﬁmﬂﬁ‘é&pose—denved

ra 1 on ra es an cul t 0 mai nt ai n
g Nacilt ststel iclfsethenddnadi ferestiatt éntb aerva debs (Saffrid edalofBBRC, 294:371,

;L%Z&?qgg ﬂélgg;q-@l%\égﬁ rclp]llﬁl,gﬁ{ gq%sdxﬁfgg%pl | Ca Pa? cells (Ogawa et
exte ?ﬂ%’@l rlt §0€§1@gﬁa‘f\£& Héijiw}e'd%%ﬁ %ll@ﬂﬁ"fc &ansdlﬁgientlate into

ce? aVe feration rates, can

?eﬁl%dar@%hdhdﬁ)géﬁw Edlle r(ejghmtaidzl.s BRRCS DI3: &71| &694) human
perlo of tinme by form ng spheres. and can

di 4diposerfierixed stern eclifpthat Gan ddfssertiaty wto sartilagesellp (Biomaterials,
' I
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rate 1nto various cel
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a’long period of tine by form ng spheres,
thereby conpleting the present invention. SUMWARY OF

THE | NVENTI ON
15 However, most of adipose- -derived stem cells known till now are stem cells derived
from the adipose tissue of animals other than human beings. Even if they are stem
cells derived from human adeose tissue, they have been limited to those derived
from tlssucs obtamed by the l1posuct10n of abdommal fat, and the kind of cells
differentlated from the stem cells has also been limited. Particularly, isolated stem
20" cells have low proliferation rates and are difficult to maintain in an undifferentiated

state for a long period of time, and thus, have been limited in application.

" Accordingly‘, the present inventors have made extensive cfforts to develop
multipotent adult stem cells which have high proliferation rates, can be maintained
25 in a undlfferentlated state for a long period of time by fomung spheres and can
| differentiate into more various cells, as a result, found that multipotent stem cells
isolated from human adipose tissue can differentiate into various cells, including
osteogenic cells, choﬁdrogenic cells, nerve cells, astrocytes, fat cells, and msulin-

releasing pancreatic .:beta-cells,' have a very high proliferation rate and can be



Therefore, it is an object of the present disclosure
to provide a nethod for producing adult stemcells,
conprising culturing human adi pose tissue-derived
pellets in a nmedium containing N-acetyl-L-cysteine

.NAC) , and th col.lecting.the cultured_.cell or .
Ak g (G RGO o Sy SISO R CEATI B s, heres.
th&g €t diipldtahg K PybZnsiavasiono form spheres, the adult

stemcéll s being characterized by: (a) show ng

positive imunol ogi cal responses to all of CD73,

CDO0, CD29, CDAdyapék ST VIogRiON €

i mrunol ogi cal résponéggyto a riof CI83;NCIB4, CD45,

Ch4, CD31, CD62p, CD14 and HLA-DR;, (b) grow ng

attached to a. pl ic mater.ial, show n .
TrgisF b s h BB B fon BBt Cr s (Mo MR pymptgpg fpgproducing
adSip Biemas! 14, tompAEid s WGt Hkah @i posNidsde-g&rivad deletbén a medium

able to be maintained in an undifferentiated state .
copigining N-geegylplery deimaNAChind hercqliostingale spitrpbodlsi 9r qujfuring
 thd éﬂuﬁ'sfeﬁ?ée?l@tcbﬁéc?ed' iRl PndRm9 Qﬁ{tﬁhﬁ’lg IAOEH-£8] dsSo BT YBeres, the

cells, astrocytes, and I nsulin-rel easing pancreatic
adidestemeelld being tharactaalzedburiapthowotg pkitivh emoiusdbgsalresppuses to

Lprovi-de [ t] -derived mul tipatent
RSP CBHIEEPPe RRFuld GRIE RRIRER T MplbBTbERt repares o
alladfdCpas Up3aptnuaj 0ed, ianAan aatpf e lgniidHed-BRaI(B) growing
for a Ion? yeriod of tinme by form ng spheres,. ?s wel |
attgebed tprbASte dRAtRR4Ih Sk IRgreBYdle- Rt storplig ledsal dpatpie - and
forﬁfi#?%ﬂ%reg s hRIMhEednBidife PORWLIG 0 s BRbOMe fd8e maintained in an
difTerentiating said nul%lpotent,sten1cells_|nto _ _
undifereatized btate fast langyredsd othme; dndde) relingsthe gbiliboigeaitferentiate
. cells, fat cells, and insulin-re sLhg. [ j .
i GpesBerrderV B SR ek Bl LR e RE LBEPE GBblE pancreari
beta@dliQilnis oS sbjebt of eeatitdl@tiedogehlide Biimadadiposs ttiesae-derived
ells. To achieye the above. objects, in one aspect, . ..
m tﬁé)teﬁlt é@ﬁtrﬁtera celds: Wi‘lﬁ‘ﬁélaﬁq kigh 8@1 %{?‘m 1BICy ap i:an. ¢ maintained in
an RInABRERGAdd 1ot 8MsLhéfod SOTREI REmEY SghbtRdas well as a
human adi pose tissue-derived pellets in a nmedium
prasiyericni métherd thergebt yl - L- cyst ei ne (NAC) and then
collecting the cultured cells, the adult stemcells

bei ng characterized by: (a) show ng positive
Anbthev olikagifabt presspatieasuteas ab bravideGDi8tho@IBOdifieRAlating said

m tanogqn?gd C@%g%?t%g % ! g%’tﬁéﬁéf” %%lélg?é gf%%?b?tg oni?fecsélls, fat
cel @NghdHabu1PRieldaBihg PaRWeAR Btd-80REds bR 113asPEMSlak Gherapeutic agents
materi al, show ng spindl e-shaped norphol ogi ca
corft@amarsaalé,dlﬁers@ntfamdrﬁeﬁrgorsqdnbrs@gl ¢ells.a medi um cont ai ni ng
CORM 2 so as to be able to be maintained in an
undi fferentiated state for a long period of tine; and
To achiedeatié algpviehdjcabsl In dne aspecdithd presnt diatlesurapvides a method for

sode derived cells. In the present disclosute, .

Prop HEn R ARSI S 5 it FG TR & HTERE TR PO S K- E 1o pellets in

a nRRIaMh leﬁaiﬁﬁigmna@é’t?'PL%teihg@i‘ACﬁaﬁd thonSddliledtin@nBe cultured cells,
hydrocorti sone. n anot her aspect, the present

thedidyle ptemnsells bring Physacterizgdbrida) eringgiostiae ni ng adul t
stemcells in an undifferentiated state, the nethod
conprising culturing adult stemcells prepared by
said method in a nediumcontaining CORM2 so as to
form spheres. In the present disclosure, the
CORM 2-containing nediumis preferably a serumfree
medi um which additionally contains antibiotic
antimycotic solution, hydrocortisone, insulin, rEG,
FGF, B27 and (3-nercap ethanol. In still another
aspect, the present disclosure provides adult stem
cells produced by said nethod and characterized by:
(a) showi ng positive inmunol ogi cal responses to al
of CDr73, CD90, CD29, CD44 and CD105, and negative
I mmunol ogi cal responses to all of CD33, CD34, CD45,

o




therapeutic agent for treating nerve di sease, which
contains said differentiated nerve cells as active
ingredients. In still another aspect, the present
di scl osure provides a nethod for differentiating

.adult stemcells inpt L e I t he . d )
mBtiploeRh i Rar e gt bR GO gt 9% (B Sodesgstive
iniRfb 1o BICI0MR I Ss 18 all B CEBE, Chagscoifates EHNOTMRRHECD 14 and
and insulin. Also, the present disclosure provides a

Hle&q1Rj| &) terevinpeatiachedigionta fpiastie r materiplg showing  spindle-shaped
1 B tls . whi , . : i

QP60 LIS et oy GRS 1 SPUM LB FOREE2 s s
beaahit fodre msipaoted ih e ynddemtiadi stlcofumdopg petiaest @me; and (c)

net hod.for di.fferentiating adult.stemcells into
ha 5k BB GEHIE i D i BT S G i xi ng. ¢ he
adult stemcells with trical ci um phosphate (TCP) and
isotransplanting the nmixture. Al so, the present

In dfhes prega disclsgi dresNACoeqniainiag madaim paditiveal ygeantainopscorbic

aclll GRAGERRNBPACHL Al ARy Bh ANt 8l NS sald
differentiafed osteogenlg cell's as active
ingredients. In still another aspect, the present
di scl osure provides a nethod for differentiating
adult stemcells into fat cells, the nethod
conprising culturing the adult stemcells in an aMEM
medi um cont ai ni ng dexanet hasone, i ndonet haci n,
insulin and I BMX. Al so, the present disclosure
provi des a cellul ar therapeutic agent for formnng
breast tissue, which contains said differentiated fat
cells as active ingredients. In still another aspect;
the present disclosure provides a method for
differentiating adult stemcells into

~insulin-rel easing pancreatic beta-cells, the nethod
conprising the steps of: (a) culturing the adult stem
~cells in | ow glucose DVEM nedi um cont ai ni ng
ni coti nam de, O-nercaptoethanol and FBS for 12-72
hours; and (b) culturing the cultured cells in
hi gh- gl ucose DVEM nedi um cont ai ni ng ni coti nam de,
13- mer capt oet hanol and FBS for 4-7 days. Al so, the
present disclosure provides a cellular therapeutic
agent for treating diabetes, which contains said
differentiated insulin-rel easing pancreatic

" beta-cells as active ingredients. In still another
aspect, the present disclosure provides a cellular
t herapeutic agent for treating nerve di sease
containing the adult stemcells having the ability of
differentiation into nerve cells, as active
ingredients. In still another aspect, the present
di scl osure provides a cellul ar therapeutic agent for
treating diabetes containing the adult stemcells
having the ability of differentiation into
i nsulin-rel easi ng pancreatic beta-cells, as active
ingredients. In still another aspect, the present
di scl osure provides a cellular therapeutic agent for
treating osteoarthritis containing the adult stem
cells having the ability of differentiation into
cartilage cells, as activeSangredients. In stil
anot her aspect, the present disclosure provides a
cellul ar therapeutic agent for treating bone
deficiency containing the adult stemcells having the
ability of differentiation into osteogenic cells, as
active ingredients. In still another aspect, the
present disclosure provides a cellular therapeutic .
agent for formng breast tissue containing the adult
stemcells having the ability of differentiation into
fat cells, as active ingredients. The above and ot her
obj ects, features and enbodi nents will be nore




FIG 1 shows phot ographs taken at 100x magnification
for human adi pose tissue-derived nultipotent stem
cells according to the present invention. FIG2
shows the cunul ati ve popul ati on doubling | evel (CPDL)
of -human adij pose t|$s e-derived multi

of ent . st
Inghgpiie’ SPec HPrREeEd GAOBFORIONECT Avesitddoier miginaiijhg adult siem

cefls 24 ahumf@%tﬁ%estﬁﬂes%iéenﬁﬁfoHV@ﬂlpfﬂdinfgl @%ﬁﬂg LB Bem cells
cell s accordi to the present 5 invention; and B and

prepargddivpeislandlerd padnehwmceping1 g4 QRME Fiopstto fﬂtrﬁ@pbefﬁsar
art. FIG 3 shows phot ographs taken at 200x . ,
magni fi cation for spheres fornmed at 7 days after

Inal presémglisvinzame, Hree@ORMAiposmitg msdnamdsrpmknhbly a serum-free

| ti nt stem cells. acca resen
e S, SERRY FO78" PHBLUGAERY te pdorpgirocortisone
indWBANEGFC BGF OB 21d f-hercap@pBai. a sphere formed by the
proliferation of a stemcell in agar. HG 5

il lustrates photographs taken at 100x nagnlflcation

In %ﬁ é %ﬁotﬁ%%}é%écp She Br g r?t élﬁg rg%%l%glﬁg p?(f i SkhIp stelq:éeﬂs eél by said

e’inv uman adi pose tissue-d Brive
methiid arpottendctesizedrbge(a) showinigofositier emsmhelpg}caiwtemune@ fonall of

2-  ni ' di d t
I et a0; GRS B el BT B i R oo apspgss to all of
CD33s sWB4deDiy achamitids R ereddp, EDemaseHI 3 -PRE () Grdging @ttZied to
the present i nvention were dlfferentlated into nerve

a pastip snaeripl abevbeypigle-shappd mogpelogicahewisapisioraieg ipheres
in ? 9\%? é CeANI O of Rlto g@tablg% bSmBinffRHGR LA ﬁﬁ(ﬁﬂ“erentlated
rom hunan a

pose tissue-derived multipotent stem
staeefot 8 |angmridil o tite; aike(cp hedemtheiahiliento differeptiate into mesoderm-
dedlffeﬁentlated phase contrast; and B: stained by oi
P¥d St ai ni ng.

In the present disclosure, the adult stem cells are preferably cultured in an
undifferentiated state for at least 16 passages, and the mesoderm-derived cells are
preferably cartilage cells, osteogenic cells, nerve cells, astrocytes, fat cells and insulin-

releasing pancreatic beta-cells.

In still another aspect, the present disclosure provides a method for differentiating adult
stem cells into nerve cells, the method comprising the stepé of: (a) preincubating the adult
stem cells in a DMEM medium containing BME and FBS; and (b) treating the
preincubated broth with DMSO and BHA so as to induce differentiation into nerve cells.

Also, the present disclosure provides a cellular



25 FIG 8 shows photographs taken at 100x

magni fication for cartilage cells differentiated from
human adi pose tissue-derived nultipotent stemcells
according to the present invention. A differentiated

hase contrast; .and B: Al cian.hlue stainipng results
-th‘grﬂlaﬁ}%lﬁdgf‘d‘it for drealing DEYSHiSqaRt: & %&Wa’jéaﬁﬁﬁgﬁmsﬂ&d nerve cells -
ashabtve iRorelione. osteogenic cells differentiated from
human adi pose tissue-derived nmultipotent stemcells
according to the present invention. A a group

tr. i th. T l.ape;. B t . o
e MR EHR R
stént edlsdntowhattilaga cally ther methbd T@RpEsing adiupos ehedwlnlt weeth cells in an

cells. 5 FILG shows i ost ai nin esul.ts
PRty r?p%wg%ﬁsﬁ@-@aie?ssﬁ%%éﬁoapw flad 30lin.> Also, the
- préefif BEENLEALBHES £ BRINMFRRrAsHUBO S8er SSARHE bitGBthritis, which
mul ti potent stemcells according to the present
coptgipes saifl diferantiaof TALLlED cESICRAY IostedEntFHE | NVENTI ON,
AND PREFERRED EMBODI MENTS The present invention
relates to nultipotent stemcells isolated from human
In btik asdthdrSespeti, bs prekérs sliselosdm prévedgpraemethod forvlfiercmimting adult

nmul tjpotent stemecells re first.isalat a s
stk iEh SRRt 1 BRI RS R s iahs fgem cols with
tri¢M i@ Wb RGpRRONGITP) TRl iahapeatibkme @BinRese Also, the present
disclosure provides a cellular therapeutic agent for treating bone deficiency, which

contains said differentiated osteogenic cells as active ingredients.

In still another aspect, the present disclosure provides a method for differentiating adult
stem cells into fat cells, the method comprising culturing the adult stem cells in an o-
MEM medium containing dexamethasone, indomethacin, insulin and IBMX. Also, the
present disclosure provides a cellular therapeutic agent for forming breast tissue, which

contains said differentiated fat cells as active ingredients.

In still another aspect, the present disclosure provides a method for differentiating adult
_stem cells into insulin-releasing pancreatic beta-cells, the method comprising the steps of:
"'(a) culturing the adult stem cells in low-glucose DMEM medium containing
nicotinamide, p-mercaptocthanol and FBS for 12-72 hours; and (b) culturing the cultured
cells in high-glicose DMEM medium containing nicotinamide, B-mercaptoethanol and’
FBS for 4-7 days. Also, the present disclosure provides a cellular therapeutic agent for
treating diabetes, which contains said differentiated insulin-releasing pancreatic beta-cells

as active ingredients.



ti ssue was washed with PBS, and finely cut and then

di gested in a DMVEM nedi um 20 suppl enented with

col |l agenase type 1 (1 ng/m ), at 37C for 2 hours.

After washing with PBS, the tissue was centrifuged at

1000 rpmfor 5 mnutes. The supernatant was sucti oned
Insfifl angthgr aspscto dpq piesent disglopirg Proyadashe celbdar gherppgugic agent for

treé@nﬁﬁéi‘vé’\ﬁlts&f_ﬁ %tﬁﬁgﬁg%‘eﬁ{lﬂuﬁ% bélﬂ%@l@m@?]ﬁl%%ggtg éff r@iﬁ“e%ntlatlon

nut es. e resufting pellets were
into meeghllad 80ive imrediesh to renove debris, followed by
washi ng with 25 PBS. -Then, the pellets were i ncubated
in a DMEM nmedi um (10% FBS, 2mM NAC, 0.2mM ascorbic

In il Ghothéf E%Ectoﬂﬁ: IR idGblose pr@ddes U ad| fudy Bk IIS@lnl: Sgent for
were wash off wth PBS, and the remaining

tregidnteediakies roatpining therdnjAciereella bpwag fe afbeﬂetyto& si§qumlatlon into
7 mslﬁﬁ réeasm% éﬁﬂ&'}:at ta—ce@ls Zagg% Q-En:‘lﬁlf,&%am d + 0.09 mM

Cl umt reG- + E+5jig hn
|nsuI|n + 74 ng/n1 30 hydrocortrsone) whi'l e the nedia

In Vs\ﬁﬁ t%EI! gs%gc e prf:sen%l H Iog&ree rp¥c?\!lt§€s a ceﬁ{u?arytherapeutlc agent for
treating osteoarthritis containing the adult stem cells having the ability of differentiation

. into cartilage cells, as active ingredients.

In still another aspect, the present disclosure .provides a cellular therapeutic agent for
treating bone deficiency containing the adult stem cells having the ability of

differentiation into osteogenic cells, as active ingredients.

In still another aspect, the present disclosure provides a cellular therapeutic agent for
forming breast tissue containing the adult stem cells having the ability of differentiation

into fat cells, as active ingredients.

The above and other objects, features and embodiments will be more clearly understood

from the following detailed description and the accompanying claims.

BRIEF DESCRIPTION OF DRAWINCS

FIG. 1 shows photographs taken at 100x magnification for human adipose tissue-derived

multipotent stem cells according to the present invention.



obt ai ni ng human breast adi pose tissue-derived

mul ti potent stemcell solution. The proliferation
rate of the isolated human breast adi pose

ti ssue-derived nultipotent stemcells was exam ned,

waSoddseskl t, it was found that CPDL was 5 grachkrdobs/oos3ss
i ncreased up to a passage nunber of 16, indicating -
that the stemcells have high proliferation rates.
Meanwhi l e, for the sphere culture of stemcells,
5x104- 1x105 cells/mM of the isol ated adi pose

- tissue-derived multipotent stemcells were seeded

in - - j " i .
I\/EE%} %a%"ne lg)u“}@mq%% 88&}1?#1&6 %kha%gn H'oﬁlslﬁlg Mbpmﬂm* & B#nan adipose
(t tissneudenngd shufthjotent stehh eclisuacbidingl ionthe)pre8a inventidn.  A-1 and
antibiotic aptimcotic¢ solution (100X), | fig/nil.
hy &r BdBansRose Sipe fRTyeauy RO teabtRg) srls E’%@%H’@ o the present
g - . ] : . .t ’
LPIbnip 3PS, A HRLERP ORI CBAGh LenoeoBrAiFE) e phiPif:
seedi ng. This suggests that the stemcells have high
‘proliferation rates while being 15 nmaintained in

an
untiG: Beshes phetegraphataken phL{brgdagpifigyion 1o sgheres formed at 7 days
muj & | e NG, ' .

ot RRliihe RUGT 6t GBS ST BE TG R (AR Socording
celd thbpakbntalteatiord above include a FACS net hod using
a flow cytonmeter with sorting function (Int. I mmunot,

120 10(3):275, 1998), a nethod using magnetic beads,

G D AORPEN 00 DA oSSR e formed
148y the:p2d19fératibA 98 steft sall inaghods f or- obt ai ni ng '

multipotent stemcells froma |arge amount of culture
broth include a nethod where anti bodi-es specifically -

r Nk zj - exX. he. suE. .
SRR BT SHLRGRLPESP S D4 BEBHELAGR Shich shov
" 1Rn&ipgeRivn) oNestah Qaed SH20SE334 ih rthe dianniat iimmansadipose tissue-
col umes. ' : :
derived multipotent stem . cells, which were sphere-cultured m a CORM-2-

containing MEBM medium and then immunostained.

FIG. 6 shows that human adipose tissue-derived multipotent stem cells according to

20 the present invention were differentiated into nerve cells and astrocytes.

FIG. 7 shows photographs ta.kén at 200x ﬁagniﬁcaﬁon for fat cells differentiatea
from human adipose tissue-derived multipotent stem cells according to the present.
invention. A: differentiated phase contrast; and B: stained by oil red O staining.

25 ' , _
FIG. 8 shows photographs taken at 100x magnification for cartilage cells '
differentiated from human adiposé tissue-derived -mﬁltipotent stem cells accoiding
to the present in_veﬁtion.‘ A: diffeieﬁtiated phase cbni:rast’; and B: Alcian blue
staiﬁing results showing différenﬁatidn into cartilage cells.

o _ " T
' 9



FIl ow cytonetry sorting nethods may include a water
drop charge nethod and a cell capture nethod. In any
of these nmethods, an anti body specifically
recogni zing an antigen on the cell surface is

wd 4eresment |y | abeled, the intensity of fl usresEBos®3Ss
- 30 emtted from an antlbody bonded with the nol ecul e
expressed on the surface of the cell is converted to
an el ectric signal whereby the expressed anmount of

soBPat eheus [csrogmnid celtn giiSinas iyt o el addpege Tissfe-derived
; he?gﬁ{&%n?\étxeﬁp@h %E#ﬂaﬁg% thi gﬁ%'s&ﬁqﬁ%%ﬁlohy pgs aY386p treated with

anples o uor escences whi ch.can be used

i nTCBIa;tomaBEalgrmipummal with @ fhiwbire sEECR aBd marrow stem cells; and C
i sot hi ocyanat e) PE (p y
( at BupHieatsdyEh mixtere ch Lhdo @?%S%}Aef@ed sipehsidite,

ed 613, Red 670, Till-Color, Quantum Red, etc. FAGS
nmet hods using a flow cytorreter i ncl ude: a nethod
WhEKE [(hehabo nantihestinély rdsulnst fori msulid- téeﬁsmg pdmcoaatic beta-cells
which cells are isolated by,

c esifiermiigted ferm PR B é?rrr‘e?twltmmeﬁt stem cells according

a gﬂg met hod where the cells are cul tured
n{é) tﬁ‘?g&%éﬂtl a gg’Pt abl e medium and then stained with

ant i bod| es. The staining of cells is performed by
m xing a primary anti body recogni zing a surface
lantigen with a target .cell sanple and incubating the

M Xt ure ORyy ' : liFn;MQ?EO'
primry ah@g%ﬁ?sﬁ@§g%¢g¥§§?$}{igge ed, t eNEe I]g
are isolated wth PREFERREDEMBOBIMENES washing.

When the primary antibody is not fluorescently
| abel ed, cells reacted with the primary anti body and

g. wgfeggﬁ%eq%%gl r@ﬂ{‘% GG %ﬂ%&eﬂf‘é‘c&ﬁ s hat4tbd from human breast

activ ry antibo yaremxe
uafacﬁpogeaﬁhwg, and |ncubat ed on ice water for 30
mnutes to 1 hour. After washing, -the cells stained
vvlth the primary and secondary antibodies are

B S A NSRSl a6 pried o
anlﬁurgﬁﬂbreaithﬁlpose tissue in the following manner. The isolated human adlpose
tissue was washed with PBS, and finely cut and then digested in a DMEM medium

20 supplem’enteel With’ collagenase type 1 (1 mg/ml), at 37°C for 2 hours. After
washing with PBS, the tiesue was centrifuged at 1000 rpm for 5 minutes. The
supernatant was sﬁcﬁoned off, and the pellets remaining on the bottom Were washed
~with PBS and then centrifuged at 1000 tpm for 5 minutes. The resulting pelicts

. were filtered tfsrougli a IOOwﬂm mesh to remove debris, followed by washing with
25 PBS. Then, the pellets were incubated in a DMEM medium (10% FBS, 2mM
NAC, O.Z,mM ascorbic acid). After one overnight period, unattached cells were
washed off with PBS, and the remaining cells were cultured in a K-NAC media

. (Keratinocyte-SFM media + 2 mM NAC + 0.2 mM ascorbic acid + 0.09 mM
calcium+ 5 ng/zﬁl rEGF +° 56 -,u}g /fml BPE + 5 ug/ml insuliﬁ + 74 ng/ml

30 hydrocortisone) while the media were replaced at two-day intervals, thercby
' 10 '



surface antigens of nmesenchyrnal cells, and antigens
specific to nervous system neurons. The

hemat opoi eti c-associ ated anti gens include CD34, CD45,
etc., the 25 surface antigens of mesenchymal cells

Wiorb%'#bgﬁmﬁ"' 2, SH 3, etc., and the antigens mpegkridHo04383

to nervous system neurons include NSE, G-FAP, etc. The
singl e or conbined use of antibodi es recogni zing the
above-descri bed surface antigens allows the desired
cells to be obtained. analyzed using a flow )

c yehsaigingrhunzes byeass edipese %ﬁsmvéerlmﬂﬁm@t% sawrredsotusion.
€D73, CD90, CD29, CD44, and CD105. Also, the ‘
mul ti potent. stemcells showed negative i nmmunol ogi cal

I ePRONGBRIkAicAl Irael oEDH3, i$oRAdd KhilMdn Bilodst @BPdse tissue-derived
CD62p, CD14 - and HLA-DR. 5 In addition, it was found

t hatltipotent steimicelds wastaxgoirash agomresulfy dnwae|fpund that CPDL was
resent i nvent

according. to t i on Ll ti.po

e a8 A Tl b | 6 Pk BE R g som cells
asfvaayd lifshienoanisc cells, cartilage cells, fat
cells-and insulin-rel easing pancreatic beta-cells. 10-.

Exanpl es Hereinafter, the present invéntion will be

Ol R e Y IR A L 3241 o e ot

i | 4495856 MsbMEd RV ORI BAENt shém @Bls HeR: tededRRStdcHBALIT 6f a 6-well

limt the scope of the present invention. Exanple 1:
10 spltgs | orwleeh nul congainent MESNcel mediymym adlposeM  CORM-2

tissue Adipose tissue SO r QM WOREN' S, . . .
or PO ERCp B b arbal.d bE TRBEF edimysgtc solusion
fﬁggbm@ﬂ?hw@b&ﬁé&a Yuzadnd@shed npi/ih EBBS 40nth/ml FGF and
| y cut. ,_ : . ‘ |
B-mercaptoethanol), as a result, they started to form spheres from 3 days after the
seeding. This suggests that the stem cells have high proliferatioﬁ rates while being

" 15 maintained in an undifférentiated state.

Methods of obtainiﬁg multipotent stem cells expressing the desired surface antigens
from the human adipose tisSue—derived stem cell broth obtained above include a
FACS method using a flow ‘cytometer' with sorting function (Int. Immunol,
20 10(3):275, 1998), a method using magnetic beads, and ar panning me;hod using an
antibody specifically recognizing multipotent stem cells (J. mmunol., 141(8):2797,
1998). Also, methods for obtaining multipotent stem cells from aliarge amount of
culture broth include a method where antibodies specifically recognizing molecules
expressed on the surface of cells (hereinafter, referred to as “surface antigens™) are

25 used alone or in combination as columns.

Flow cytometry sorting methods may include a water drop charge method and a cell
capture method. - In any of these methods, an antiBOdy.speciﬁcally-recognizing an
antigen on the cell surface is fluorescently labeled, the intensity of ﬂuor_e_s'cence

30 emitted from an antibody bonded with the molecule expressed on the surface of the
' 11



The cut tissue was digested in DVEM nedi a
suppl enented with col |l agenase type 1 (1ng/nl), at 37C

for 2 hours. The digested tissue was washed with PBS

and then centrifuged at 1000 rpmfor 5 mnutes. The

wouRRlsabant was suctioned off, and the pel |®@ira&R2005/004383

remal ni ng on the bottom were washed with PBS and t hen

25 centrifuged at 1000 rpmfor 5 mnutes. The

resulting pellets were filtered through a 100f.tm

mesh to renove debris, followed by washing wth PBS. .
tl?ithe antigen

Thesllris sahvdried te @n|cdeofis signs cubsaedthe pxaresfadhahey

(10%.FBS, 2. C r.oj i ah). . .
Pt ot i BAS 38 PhaR ey oxpiey e A Bluratity of
PBSrfad® Bnt€gdnk B @mibihalien f fnofxtacSkpesredthercfor. Examples of
(containing 2 rnM NAC, 0.2 nM ascorbic acid,

A 0. 09 )
c dilusirespendes myyhigh 1 @er besmsed gin, /thig B, clpde RrC (rH\IAxorescem

4 b O OB, B iR .

M tayer6ik, 186E61 %; Blel $70 FHA-Chloz Quniph Redgeaphs

taken at 100x magnification for the hunman adi pose
tissue-derived nultipotent stemcells-isolated as

d

SERE P 05 B Bn DI (P e v o ol

C%rbﬁl is collected, from which cells are isolated by, for example, centrifugation, and

10

15

20

25

30

stained directly_wiih antibodies; ‘and a method where the cells are cultured and
grown in a suitable medium and then stained with antibodies. Tﬁe staining of cells
‘is performed by mixing a primary antibody recognizing a surface antigen with a
target cell sample and incubat_ing the mixture on ice for 30 minutes to 1 hour.
When the primary antibody .is ﬂuorescentiy labeled, the cells are isolated with a
flow cytometer after washing. When the primary antﬂ)ody is not fluorescently
labeled, cells reacted with the primary antibody ahd_a fluorescent labled secondary
_ antibody haviﬁg binding activity té the primary antibody ate mixed after washing,
and incubated on ice water for 30 minutes to 1 hour. After waéh_ing, the cells
" stained with the primary and secondary antibodies are isolated with a flow

cytometer.

Various surface antigens may . include hematoimietic-assoéiated antigens, the
surface antigens of mesenchymal cells, and antigens specific to nervous system
neurons. The hemétopdietib—associated antigens'include CD34, CD45, etc., the
surface anﬁgens of mesenchymal cells include SH-2, SH-3, etc., and the antigens
specific to nervous r‘systé,ni neurons inclﬁde NSE, _' GFAP, etc. The single or
" combined use of antibodies recognizing the above-described surface aﬁtige’ns‘ allows

the desired cells to be obtained.

The isolated multipotent adult stem cells according to the present invention were
12 ’



Adi pose tissue was obtained fromeach of different
human breast tissue sanples according to the
i sol ation nmethod as described in Exanple 1. In order
to exam ne 10 the proliferation rate of nultipotent

Wl BYElol s derived fromthe isol ated human brEER1005/004383
adi pose tissue, 2x105 of the cells were seeded into a
T-75 flask and then nmeasured for CPDL (cunul ative
popul ati on doubling level) and expressed as a

function of pa n r, [ [

| R pingr £ FRBCGHOPRE ag 4 e, fhoaa' BERfe responses to CD73,
expnessethas thasf ahll o@bNQs equaddd, othe hbltipdbint stem cells showed

I n‘(Nf/_I\IOllné, wherein Ni: the initial nugber of : '
s emagstive emmmmolggicalEesnoases Hapllnphbdi330rCR3 645, £D4, CD31,
a | t S v "A-1" and "A-2" of FIG 2, the
AduPP2RGRI% 3’1’4]%%20 MCS1 and hMAD- MCS2)

fccording to the present invention showed a CPDL

val ue of about 50 at atgassa e nunmber of 16. .
Velradditian, it Bas frvad tiort the isofated pudipaientrduitst gells asgording to

of .t he prjor human adipos I.SSu eL 4. t s
(L o Plveptif e R R En fl G e bR BRGRHAE into merve
200515, 4stboStesalostebh &bl @cfiflOeartilbpe 1cklls 20 19cligsard insulin-releasing
function of passage nunber. As shown in FIG 2, the
CPhBincreatiodstagdellshe cells were 30-35 and -21 at passage
1nunbers of 7 and 13, respectively. . These results
%uggest that the adult stemcells according to the

'prgﬁﬁﬁb]ei'snventi on 30 have very high proliferation
rates. anpl e 3: I mmunol ogi cal characteristics of

adi pose-derived nultipotent stemcells The adipose

}Elxgﬁw%e@%%,:kﬁ?e grcrsrgrlltti}iye%tﬁ%ﬂtwiﬁtb%naegajige% RRh& kil BY examples. It
is to be il_ﬂderstOod, however, that these examples are for illustrative purpose only

15 and are not construed to limit the scope of the present invention.

Exam le 1: Isolation of multipotent stem cells from adipose tissue

Adipose tissue was isolated from Woﬁlen’s breast tissue distributed by Breast

20 Cancer Center, Seoul National University, and washed with PBS and then finely cut.
The cut tissue was digested in DMEM media _suppleménted with coﬂagénasé type 1
(Img/ml), at 37°C for 2 hours. The digested tissue was washed with PBS and
then centrifuged at 1000 rpm for 5 minutes. The supernatant was suctioned off,
and the 'pellets remaining on the bottom were washed with PBS and then

25 cenirifuged at 1000 rpm for 5 minutes. ‘.The resulting pellets wefe filtered thrbﬁgh
~ a 100/m mesh to remove debris, followed by washing with PBS. The resulting
cells were incubated in a DMEM medium (10% FBS, 2 mM NAC, 0.2 mM ascorbic
acid). Afier one overnight périod, unattached cells were washed with PBS, and

cultured in Kera_tinocyte—SFM media (Containing 2 mM NAC, 0.2 mM ascorbic acid,

13



5 washed with PBS and treated with trypsin. The
treated cells were collected and centrifuged at 1000
rpmfor 5 mnutes. The supernatant was di scarded and
then washed with a m xture of 2% FBS and PBS,
“f?ygbmﬁt by centrifugation at 1000 rpm for fIMERO6AH43S3
supernatant was di scarded, and the cells were
suspended in PBS, and 1x105 cell's for each sample
were dispensed into a well plate. An 10 anti body
(R-phycoeryt hri n-conj ugat ed nouse ant i

m@.@amavﬂacalqnm tﬁoag/)ml Fpﬁ&oé%(mlrﬁ%ﬁe%o@gv%g |11|‘lsuélﬁoand 74 ng/ml

Eﬁggttfqe Sﬁ)ne} ngelﬁéﬁ? Hle%%ﬁi}an%vg%én I‘Iﬁj at 1816%'%15 thus isolating

f%&ﬁ&éﬁ%@ﬁ; cellde FUBET gfwaniho p‘rsrtﬂmlohtaﬁdx mmgmﬁcauon for
cells were washed with PBS and centrifu

at |1
r pthefhomas adipess tissuecdiesized,gaiitipoten stegy %rﬁ% lafgd aﬁggsmbed above.
rem)v_ed, and the cells 15 were washed W|th PBS and -
%entrlfuged at 1000 rpmfor 5 mnutes. After renoving

t hEx SHPIB ARk Affnatibh 6f pRIlifG &I @td o osk tissib9derived stem cells
par af or mal dehyde and anal yzed using a flow cytoneter. '
Tabl e 1: FACS anal'ysis of surface antigens of

ad ?p%%%%ﬁé{evﬁgs 3h tamegleflrom & ¢ ecﬁfié@ﬁivﬁﬁ}ﬁa%zghst R samples

according to the isolation method as described in Example 1. Inorder to examine

10 the proliferation rate of multipotent stemn cells derived from the isolated human
| breast adlpose tissue, 2x10° of the cells were seeded into a T-75 flask and then
measured for CPDL (cumulative population doubling level) and expressed as a
function of passage number. - CPDL is an index indicative of the proliferation ate
of cells and expressed as the following equation. |
5. | | . |
CPDL = In(Nf/Ni)/In2, wherein Ni: the initial number of seeded cells; and NFf: the

final number of cells.

As a result, as shown in “A-1” and “A-2” of FIG. 2, the adult stem cells (hMAD-
20 MCS1 and hMAD-MCS2) according to the present invention showed a CPDL value

of about 50 at a passage number of 16.

Meanwhile, “B” and “C” of FIG. 2 show the CPDL values of the prior human
adlpose tissue-derived stem cells (Lin et al., Stem Cells and Development, 14 92,

25 2005; Zuk et al., Tissue Eng , 7:211, 2001) as a function of passage number. As
| shown in FIG. 2, the CPDL values of the cclls were 30-35 and 21 at passage

numbers of 7 and 13, respectively..

These results suggest that the adult stem cells according to the present invention

30 have very high proliferation rates. - ,
‘ 14



+ CD105 + CD33 - CD34 - CD45 CD4 CD31 -

WO 20070358404 PCT/KR2005/004383
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Example 3: Immunological characteristics of adipose-derived multipotent stem cells

The "adipose tissue-derived multipotent stem cells obtained 11‘1 Example 1 were
washed with PBS and treated with trypsin. The treated cells were collected and
centrifuged at 1000 1‘pm for 5 minutes. The supernatant was discarded and then
washed with a mixture of 2% FBS i_md PBS, followed by centrifugation at 1000 rpm

for 5 minutes. The supernatant was discarded, and the cells were suspénded in

. PBS, and 1x10° cells for each sample were dispensed into a well plate. An

an’tibodjr (R-phycoerythrin-conjugated mouse anti-human monoclonal antibody)

 was placed into each well and- incubated on ice for 40 minutes. After the

15

20

incubation, the medium was centrifuged at 1000 rpm for 5 minutes. The
supernatant was removed and the cells were washed with PBS and cenfrifuged at
1000 rpm for.S minutes. Once again, the supernatant was removed, and the cells
were washed with PBS and centrifuged at 1000 rpm for 5 minutes. After
removing the supernatant, the cells were fixed with 1% paraformaldehyde and -

analyzed using a flow cytometer.

Table 1: FACS analysis of surface antigens of adipose-derived stem cells
Antigen AD-MSCs
CD73 +
CDS0 ‘
. CD29
CDh44
CD105
CD33
CD34 -
CD45 -
CD4 -
CD31 -
CD62p : -
CD14 -
-HLA-DR -

++i+ +

15



CD62p - CD14 - TILA-DR - 20 WO 2007/058404PC
T/ K112005/ 004383 As a result, as shown in Table 1,

t he adi pose tissue-derived adult stemcells according
to the present invention showed positive responses of
“&;%@;éo RefaP73, 97% to CDO0, 96% to CD29, 83% pOrkids/004383

a

%to CD105. Also, the inventive stemcells

showed negative i mmunol ogi cal responses to all of
CD33, CD34, CD45, 5 CD4, CD31, CD62p, CD14 and

HLA- DR Ex 4: S h f : .
ti §§u@_r@pé1ﬂt‘? \r;légshq;mnt in %‘ag]q ?;E]g-r:aal{épggs tI%(SjUI.C-C?Gﬂ%Gd adult stem cells

16

15

20

25

according to the present invention showed posmve responses of 91% to CD73, 97%
to CD90, 96% to CD29, 83% to CD44, and 80% to CD105. Also, the inventive
stem cells showed negative immunblogicél responses to all of CD33, CD34, CD45,
CD4, CD31, CD62p, CD14 and HLA-DR.

Examﬁle 4: Sphere formation of adipose tissue-derived multipotent stem cells

5x10%1x10%/ml of the human breast adipose tissue-derived multipotent stem cells

obtained in Example 1 were seeded into each well of a 6-well plate containing a
serum-free  MEBM me&ium containing 10 pM CORM-2, 5 ml antibiotic
anﬁmycotié solution (100X), 1 ug/ml hydrocortisone, 5 ug/inl insulin, 20 ng/ml
EGF, 40 ng/ml FGI, B27 and-B~mercaptoethénoi. As a result, the cells started to
form Zthe shape of spheres from 3-7 days after the seeding, and as shown in ‘FIG; 3
and FIG. 4, the cells proliferéted to form spheres even at 7-10 days after the seeding.

Also, the stem cells according to the present invention were cultured in agar. ~Asa.

result, as shown in FIG. 4, the cells formed spheres. .

Meanwhile, 5x10*stem cells obtained in Example 1 were Seedéd into each well of a
24-well plate and measured for the number of spheres at each passage nmumber (see
Table 2). -l 'As aresult, as shown in Table 2, the cells maintained spheres, indicating
that the cells cai_l be proliferated and matntained for a long period of time. Also, as
shown in FIG. 5, Oct4 was posi'ﬁvely éxpressed, indicating that the cells have a high

proliferation rate while being maintained in an undifferentiated state.

Table 2 | _ : .
Passage number " Number of spheres
1 270.
2 _ 260
3 | 271

15



5 x104-1 xi 05/ mlL of the human breast adi pose

ti ssue-derived nultipotent stemcells 10 obtained in
Exanple 1 were seeded into each well of a 6-well

‘pl ate containing a serumfree MEBM nmedi um cont ai ni ng
whhoh i ePRM 2, 5 m antibiotic antinycotic molkikiodsmos3ss
(100X), 1 jug/nmlL hydrocortisone, 5 fig/nal insulin,

20 ng/mM EGF, 40 ng/mM FGF, B27 and

13-mercaptoethanol. As a result, the cells started to
formthe shape of spheres from 3-7 days after the
seeding, and as shown in FIG 3 15 and FIG 4, the

C J(eﬁrq@@@l hehabasinif dQlyAsTRaBse BMEE dtivdd 4PmIBNS

€ seedirng. AI'so, the stemcells accordlng to

the present invention were cultured in agar

resul t,. as shown i.n FIG 4, I

20T SRR Essu%dﬁ%%f IR ef%gqbé%lﬂ i X Eﬁp‘f gete washed
ehfec Sﬁxggf i tr%e S 606 hixb8 lﬁﬂpﬁ%gga?réfoﬂﬁélhe Rl&ndiiing PBS for 30

nmeasure

nunber es at each passage

numixertes( s eefickabdshind) thrakstimes eet]i PBSathesipheres |W|er&’aj@haeated with

e

PekiR q’[?s the 'ggh re Qﬁ’ QY B ﬁit@ 1094 N&S ‘fm‘"@shour and then
Yy ex ress

positiv

catl ng that .the cells have

a hlth RS cpnaiiihg raapnmary amebo,dyl beerighg Alﬁa;rnWashm three times

' in
- 10\ rPBﬁ the, ppheaes were allowed fo react with a secon
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undi fferentiated state. Tabl e. Passag r;gggo({y in a dark

room for 1 hour. After being washed three times with PBS, the spheres were

mounted.

As a result, as shown in FIG. 5, the multipoteﬁt stem cell spheres according to the
present invention showed positive responses to all of Nestin, which can be regardéd'
as a marker of nei:ve progenitor cells, Oct4, which can be regarded as a marker of
undifferentiated cells, and SH2(CD105) and SH3/4(CD73), which are markers of

mesenchymal stem cells.

Example 6: Differentiation of adipose-derived multipotent stem cells into nerve

cells and astrocytes

The adipose tissue-derived multipotent stem cells obtained in Example 1 were

preincubated in a DMEM medium éupplémented'with 1 mM BME and 10% FBS,

-for 24 hours.  After the preincubation, the stem cells were_incubated'in a medium

for inducing nerve cell differentiation, containing 1% DMSO and 100 uM BHA

(butylated hydrxyanisole), for 90 minutes, so as to induce differentiation into nerve

cells, followed by 1mmunosta1nmg (FIG. 6). As a result, as shown in FIG. 6, the
human adipose tissue-derived multipotent stem cells according to the present

invention showed positive responses to GFAP (ghial fibrillary acidic protem), which
| 17 -



270 260 3 271 Exanple 5- Imunostaining anal ysis of
adi pose tissue-derived stemcells The adi pose

ti ssue-derived stemcell spheres obtained in Exanple
4 were washed 5 three tinmes with PBS and fixed with

whaPakgber mal dehyde- cont ai ni ng. PBS for 30 npawikrR®05/004383
After washing three times with PBS, the spheres were
perneated with PBS containing 0.1% Triton-X100 for 10

m nutes. After being washed three tines with PBS, the
spheres were allowed to react wth 10% NGS f _
i SHEHEG oS CORPRRT e AP ONEeY G by 7 Btrotbute-
%E&!i%ggm%ih waghisRthel+Y &8l-dgebBR shBstthddh PBS, the

oV
spheres were alTowed to react with a secondary.

antibody in a dark roomfor 1 hour. After being - :
AP o B i g R phon Rre Bor T entive contol group
IhicRGhRkie ShAMiFEldni3RAAAS dBGRRAKHbNINE TlubRRodree of FITC and

present 1 nvention showed positive responses to all of
NeBRITC bwhthahsetess. b&he e APAgehotegrephetr therlefifsideeofie second line

RSNt el e L b O 6an, 0% LGRS B8 R o
?e_%/e ?@%7&)1'1&%}@@0@5& R '{h%rlﬁe_l%fe ﬂli%ﬁ%?&}m{ Fedva$ tAMd that the red
fluorescence was a fluorescence emitted from cells in which MAP2 was expressed.

10 Also, the GFAP photograph at the left side of the third line showed the green
,ﬂuoreséence of FITC, and from the phase contrast photograph and the Merge |
photograph, it was seen that the green ﬂuorescencé was a fluorescence emitted from
cells in which GFAP was expressed. ~ These results suggest - that the human
adipdse—deﬁved multipotent stem ..cell's ‘according to thi; present invention

15 differentiate into nerve cells and astrocytes.

Example 7: Differentiation of adjpose-derive(i multipbtent stem cells into fat cells

The adipose tissue-derived multipotent stem cells obtained ih Example 1 were

20 incubated in an o-MEM medium containing 5% FBS; 1 uM dexamethasone, 200
- uM indomethacin, 10 ug/ml insulin and 0.5 mM IBMX (3-isobutyl-1-

| methylxanthine) for 2 wecks to induce differentiation into fat cells and then
analyzed uSii_lg an oil red O staining method. - As a result, as shown in FIG. FIG. 7,

it was observed that the human adipose tissue-derived multipotenf stem cells were

25 differentiated into fat cells.

Example 8: Differentiation of adipose-derived multipotent stem cells into cartilage

cells

30 107 cells/ml of the adipose tissue-derived multipotent stem cells obtained in’
18 '



20 Exanple 6: Differentiation of adi pose-derived

mul ti potent stemcells into nerve cells and

astrocytes The adi-pose tissue-derived nultipotent
stemcells obtained in Exanple 1 were preincubated in
wo oMM gedi um suppl erented with 1 mM BVE andthO%odBes3s3
25 for 24 hours. After the preincubation, the stem
cells were incubated in a medium for inducing nerve
cell differenti ati on “containing 1% DVSO and 100 LtM

- B | at ed h ani sol,e re .9 .

g&q&%ﬂ%ﬁ %ﬁ“Ff‘H? ‘%/’(nit%ﬁ (fhn%%t neorfvae?% g%eﬁ;ﬁ lgtf% ol IO a?%punt of 10
by@@ mmféﬁShﬂsl éulrsgwéﬂél fEcutfted A a o EEM tmecﬁﬁm&hmminmg 5% FBS,
FI'G 6, the human adi pose tissue-derived nultipoten

ot Kingbl [ GaBbio BBl 1 ascothuter? abesphaBOaidh g nsulin for 2

ositive res ses..t.o GEAP ri r
acwg?ﬁ‘é %% 3t etPnﬁndu%%g ere?téatﬁ)ﬁ e |Cég3r%a ep(g%f#) Fh#e% Ywhetber the
@%ﬁft‘fjﬁﬁ&ﬁ% steih de§ WS ¥iPEtsertinteldanto canfttladd3ls was analyzed using the
(nai crotubul eassoci ated protein2), which is a nerve -

cehlciapidue Stamisg btz e AsPhotsols Qﬁﬂh@W@rthrI@ i thethuman adipose

! h | t.s f
e e B SR RS R Y Ba SR sy
not show the fluorescence of FITC and TRI TC by

therrBeI ves. The MAPZ phot ograph at the.left side of

digioserdanived c snidpasentTsien,_cells - into

‘1| ndi cat i n hat I\/APZWas expressed From t he phase
Q:o%t—?—%ﬁf‘—%ﬁﬁi ograph and the Merge photograph, it was

found that the red fluorescence was a fl uorescence
emtted fromcells in which MAP2 was expressed.
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107 cells/mt of the adipose tissue-derived adult stem cells obtained in Example 1
were mixed with TCP (tncalcmm phosphate) and 1sotransplant¢d subcutaneously
into dogs. After 14 days, the tissue was treated and analyzed _using the H&E stam
method. As a result, as shown in FIG. 9, a group (A) treated with TCP alone
showed the permeation of inﬂammatory cells into a portion around TCP, and a
group (B) treated w1th a lmxture of TCP and marrow stem cells showed
inflammatory responses remaining intact around TCP. However, in a group ©
treated with a mixture of TCP and adipose-derived stem cells, most of TCP was
absorbed, and typical initial -osteegenesisr was observed, -and osteoblast-like cells,
multinuclear osteoclast-like cells and bone matrixes were also observed. VThese _
resulfs indicate that the human adipose tissue-deﬁved multipotent stem cells were

differentiated into osteogenic cells.

Example 10: Differentiation of adipose-derived multipotent stem cells into insulin-

releasing pancreatic beta-cells

The adipose ﬁssue-deﬁved ‘multipotent stem cells obtained in_ExampIé 1 were

incubated in Iow—glucese DMEM medium containing 10 mmol/L nicoﬁuamide,' 1

“mmol/L p-mercaptoethanol and 10% FBS for 24 houfs, and then incubated in high-

19



10 Al so, the GFAP photograph at the left side of the

third line showed the green fluorescence of FITC, and

fromthe phase contrast photograph and the Merge

phot ograph, it was seen that the green fluorescence
WiBRoAsddpor escence emtted fromcell's i n wipehkkdobdbossss

was expressed. These results suggest that the human

adi pose-derived nultipotent stemcells according to

the present invention 15 differentiate into nerve

cells and astrocytes. Exanple 7. Differentiatiqn of

adglpesse- BMEVe anddinmnseaning @ sunpll; Watlli%?lgeem gmolL. B-

Th ' [ YL j ek Foto Tpaca s

oAb 55 85, 4P S . Rl S By o -

F&@ldd@ih% Qahalehtid befa%elRS, Aftep Mdieingmbe hiffereatiatRA0 tgvells were

i ndonet hacin, 10 jig /rnl insulin and 0.5 rnM | BMX )

( pnaksd Wﬂﬂqﬂuﬂ%{w&aaﬂﬂdﬁhﬁ aysults aroshpvak i FI. 1y s shown in

ifferentdation int l.s. : al :

ot KGR GRS AB! Bt G pleRR i R"GART MEPFrowm in the art
Sgﬁ‘dﬁlshml,!:dvﬁich’:ib@ivﬁedi intovagutib saidv Echeptids, ishgrobmeanin insulin-
adi pose tissue-derived nultipotent stemcells were 25
di fefessipgtrianersatic helo-ccls. cEhuss therbens 1egulgs mdicate that the adipose

EHECTE R AT NI 1 T

_ spensei

| NdiprcRAGRcE Btb Bhsubib-rdleddnyphhcrpdtid otd-Beln anount of .
10 pi Then, the cells were incubated in an a- MEM

10redi um cont aini ng 5% PBS, |ong/nl 1FG 131, 50gM -

L- ar e-2-ph . ' . I

e GO R RAR0S, PSS SLLAGEY i Botl ik Ptconc v e
cedpesific th@res )W il ®E appareht WLthbdoubilsdtin shean ¢ek ks description is
were differentiated into cartilage cells was anal yzed

ustrly fohe prefersed lgmbedimentnausy daes Rek lionk the seanq pf the present

as. shqwn i, Fl G -8 he. hun ' I - iV

8ot e SRR, (L BR Sl SRS 6t
15° b bppdded Blalhs and equiasmb ehedeofD fferentiation of

adi pose-derived nultipotent stemcells into 10

osteogenic cells 107 cells/m of the adipose
tissue-derived adult stemcells obtained in Exanple 1.
were mxed with TCP (trical ci um phosphate) and

i sotranspl anted sulpSWGSTERESLAPPLICABILITY

20 As described in detail above, although the multipotent stem cells according to the present
invention are adult stem cells, they can differeﬁtiate mto more various kinds of cells than
those differentiated from'the prior adipose—derived adult stem cells. Particularly, the
inventive adult multipotent stérh cells have the ability to differentiate into nerve cells,
astroc-ytes, fat cells, chondrogenic cells, osteogenic cells, or insulin-releasing pancreatic

25 bela-cells, and are effective in treating osteoporosis, osteoarthritis, nerve disease,
diabetes, etc., and also'uéeful for the formation of 'brea'st- tissue. Also, the inventive adult
stem cells form sphéres in a serum~free medium, so that they can be isolated with high
purity, maintaiﬁed in an undifferentiated state for a long period of tfme and have a high
proliferation rate. Thus, the inventive adult stem cells are useful as ceHulér therapeutic

30 agents. -
20



into dogs. After 14 days, the tissue was treated and
anal yzed using the H&E stain 15 nethod. As a result,
as shown in FIG 9, a group (A) treated with TCP
al one showed the perneation of inflamuatory cells
into a portion around TCP, and a group (B) treated
wth a mxture of TCP and nmarrow stem cells showed
i nfl ammat ory responses remaining i ntact around TCP.
However, in a group (C) treated with a m xture of TCP
THE CLamgsadi pose-derived stemcells, nost of TCP was 20
absor bed, and typical initial osteogenesis was
served, and osteoblast-like cells, multinuclear
What '%@l”é‘?ﬂ:‘?ast-l i ke cells and bone matrixes were al so
observed. These results indicate that the human

1. A mefBH RS HRodubing Beultsenvesls, rolriphigiog eulturisg Bumareadigosediseue-derived
peliets l%p%%ﬁ%%)@%n%% ‘\Qa%ceygigzgg lngglﬁﬁég%dsth?ggolllé?@ﬁ’thg c&lgjred cells,

or cultu@®y thé aditﬂi Serh B8l dolledted Eaaesme@uma:lmciaemtg @OBME%S@@:; tosform
The oseeggsue erl ved [ti potent stemcells

spheresy e ei“r? Y & FaggiE9 Neubated in | ow gl ucose
DI\/EM msdl um containing 10 mmol /L nicotinam de, 1 30

(@) snovnn@béslmvé%nﬁsam@@w eédponeds tamt ol OB FED I £D28, @4 and CD105,

and t hen ncubat ed in hi
andt noqGR EIHIGEE TEHBITEES 1 Yot CRam EoF Lrrsb P CD3T Coezp, OD
14 and RORIDFAPt oet hanol and 5% PBS for 5 days, so as to
' i nduce differentiation into insulin-releasing

pancreati c -beta-ce After

() srovn sisemt paion Fee ket Py PRSPl B gpoiosical estures,anc

forming Ismm@@mt@h@mm@ coﬁt&ﬁurtd‘l@ORmsmhm as e abtotarbe maifte®ed I0an
i de and |nsuI|n were

undlﬁer@}t@ge@rﬁaﬁf: fprla gﬁgcréql’jogl of K@e in the art,

proinsulin, which is divided into insulin and

(c) haviftg PERbIIIAs diffEreptige e thdsbdémnsddrivad cellspasivagells, astrocytes, and
pancreatic beta-cells. Thus, the above results

insulin-rele@pipg PATSRUE bERCllEi pose ti ssue-derived mul ti pot ent
stemcells according to the present invention were

2. The rﬂét{w&?fo? FFddaénid(i)adAImti sﬁemﬁ:ﬁué adtofdiigetasiang 1paheeiedhe BIAC-containing
bet a- ce 0 r
medumskogal cPBER “FPHEEL CARHR f e P Lol Ry Vafocortsone.

specific features, it will be apparent to those
3. The n%éthb& %@cér@iné Reciaift 1 videih BiesSCORET- C@ﬁatmﬂg ireadium is o rum-free
preferred enbodi ment . and doestnot ut ni'gd tl’éﬁéﬁ%ﬁgq&u“n
med'“”bﬂ“?*h@%%’é’rﬁ“ﬁ%@ﬂtﬁb&qca otie HUUtOn L VfIERY 'cope
(EGF, FeF, BD® aRé BsRidadttuteaidion will be defined by 15 the
appended cl ai ns and equi val ent.s t her eof .

4. Adult stem cells produced by the method of claims 1 or 2 and characterized by:
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| NDUSTRI AL APPLI CABI LI TY 20 As described in detai
above, although the nultipotent stemcells according
to the present invention are adult stemcells, they
can differentiate into nore various kinds of cells
than those differentiated fromthe prior
adi pose-derived adult stemcells. Particularly, the
inventive adult nultipotent- stemcells have the
ability todifferentiate into nerve cells,
(a) shovahd b@ﬁ%&&muﬁalbg;calréis),onaésdnaﬂ oten7s GRAa, §D25,§t3%b@m D105,
insulin-relea e
and neqgfte a0 Rl eoBToRe el ERg 0P 26 sy s Ppanteaf oeke, oo
14andasaesarthritis, nerve di sease, di abet es, etc., and
al so useful for the formation of breast tissue. Al so,

t he | nvent dul t emcells. for ' ' )
) ron P et pisdy BB FoEPobled eqtyros. an
forming Rplgdrepird m;!dtunﬁwontaat[n@ﬁ(dORMJam amtdn bief ablasiotHeannaiofaived incan

.. far [ gne riod o d have a high
““d‘ﬁerﬁﬁlgﬁ%fsé%%%?qr330?%?%10‘1‘9&1{1@3 %ﬂe i nventive adult stem
cells are useful as cellular therapeutic 30 agents.
(c) haw@'tﬁe GbMyN@dzﬂWb@haﬂeSntﬁ radsosatmi-derivéd cellsmrimckibmstrocytes, and
E duci n %?gult stem cel |'s, conprising culturing
insulin-rglgasind Bﬁfgﬁ 'Qbf’as & derived pellets in a nmedi um
contai ning N-acetyl-L-cysteine (NAC) and then

5. The a‘agit lst%ﬁt ddng abdtrdifgtd Mélﬁd@ akhetn theradoltibtenr delig atehualtardd intan
in a medi um contai ning CORM 2 so

: V'undtﬁer%{giateg SF%??H@EL?Q?%@ PaSA%%8dul t stem cel I's bei ng

characteri zed by: (a) show ng positive i mmunol ogi cal
6. A mefh%@ @&Qﬁf@eﬂti@ti@ the@buiCEIém, ceﬁ@@t@du@ﬁ&ﬂ( thE€vbthod dcd®®h @ & ciaim 1

and ative |mrunol 0 sponses to all of CD33,
into neﬂtﬁtmts %ﬂ‘? %‘eé?%‘?ﬂ’? CD 14 and EILA-DR,  (b).

gr owi ng attached to a plastic material, showing |
(a) preu%ﬂbétﬁtb%émmeﬁerﬂ‘&émw@ir@ab cl@al bk 6% a DMEM oediumgontaining
herés in a nmediumcontaining CORM2 so as to be
BME a”ﬁk’fl‘3§ #8d be maintained in an undifferentiated state
for a long period of time; and (c) having the
(b) treatﬁlg'tllté baéurtcebétéé bRRERi BVMBO AOBME S0 Iohdedd diftdertiatidrsinto
rve cells, astrocytes, and insulin-rel easing
~ nerve cgllgncr eat | c beta-cells. 2. The nethod for producing
adult stemcells accordi ng to claim1, wherein the

7. AceilN%Fg\% @hé‘éé&tﬁ%ﬁﬁﬁ b disdtak] WhistPodradins narss calibi C
cal ci um i nsul i.n _and hydrocortisone.

differentiatedrhethawnatioes ‘a‘é‘dﬁﬁf‘(ﬁ ﬁ@at’tlyedngi‘?‘ﬂ?r!fs wherein the

CORM 2-contai ning nmediumis a serum free medi um whi ch

8. A me@tgﬁ 'f(% rhbégﬁg?fﬁeaaélﬁt sRdth 'cgllscﬂrb&lc@ﬂb Mé?rﬁéthﬁd according to claim

rocortisone, insulin,

Tinto Caﬁﬂamr(@&%tthﬁsmﬁﬁﬁ@ICOW'@F'S’%@JI(&‘I”W”@@ ta sl Pt@”b?%'a @&@%rfziw 9 i 4
or 5 in ahREMERE ReGuRfcorlHINPTHG P, L2asetibahBpestpREte 2@d irsulin.
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(a) showi ng positive inmmunol ogi cal responses to all
of CD73, CD90, CD29, CD44 and CD105, and negative
i mrunol ogi cal responses to all of CD33, CD34, CD45,
Ch4, CD31, CD62p, CD 14 and HLA-DR; (b) grow ng
attached to a plastic material, show ng

spi ndl e- shaped nor phol ogi cal features, and form ng
spheres in a nedium containing CORM2 so as to be
able to be maintained in an undifferentiated state

9. A celfudr t@r&hpﬁﬂt}c ggont fod trehtirig astsoathitis, (bich hentaing cartilege cells
entJ ate i nt ermderived cells,
dlfferenﬁg?q/by %181 cIa Gy 83 actv%dr? qr%@%ﬁlgn rel easi ng

pancr eat| c beta-cells. 5. The adult stern cells

" 10. Amam@'emidif@rérmamigahm aHult\wteen edlis ptdsc&:cemw the stiatmccadcbsing to claim

o RSl 5 478 P R B SR Bl leeBlpa g

or 5 witharidalcih gmspaétbsﬂoppmd:mtrémplahmgme mpduraccor di ng to
claiml1 into nerve cells, the nethod conpri si ng t he

_ ste s of (a ej ncub he ad St mce

11. A g aTaguiFen o Rt HnF el MR O TR 51

differentiify By themfEHhoddTdlairh D, &¢ aaive irgrédientspr ei ncubat ed broth
with DVSO and BHA so as to induce differentiation

o _nerve cel ar -t herapeut i g ent OE [ai
12. A mpiheq o derratioinaine S3ubS SRyl Blogiea yana e ol SEfraing fo clam
1tinto faiefid, Qﬁ@ﬁ*ﬁe{h@ﬂ e&nbcrsm@@mg@?@ amgut G&ceﬁn (m"tﬁ acttﬂﬁdaa@td ol#m 4 or5in
edi ents 0 or differentjati
an o MEIATIeORGY g domrteeg et Mo el BIMg o
~claimlinto cartilage cells, the method conprising

13. A céEHbF Mbrdbﬁuﬁcf“efgeﬁ%} fonfing Bk tissuowmEbaigainsfac balls mifférentiated
i n an a- MEM nedi u Q%talmng TFG 131, -
bythe ”I'_e-“&dc‘grc!?é{f‘ézfsgﬂﬁ%%ﬁﬁf insulin. 9. A cellular

therapeutic agent for treating osteoarthritis, which

14. A m&%& ﬂir%ﬁfe?e’alﬁzéﬁdgaﬁ@ et |s&ndbé|fs$ﬁ@ube@bﬁmebﬁethdwamm@do claim

claim8, as active redi t ho
1into matrllmfréleéﬂﬂ@ a@nqﬁfgat'pwgtaa%ﬁi'mgfheF@EW@?O{@"EPQHI?@%P%% (?ﬂ“e”““""g
the adulfBEMAEISEERF dIhd® dmd & mhlowgmogsm:aaummum ebhtaining
the nmethod conprisin én \%‘ the adult stemcells
”'COt’"aﬁ‘t‘F@oﬁﬂ“?TﬁaﬁtQ?tg@f ?1‘?%'9% % 15744 Us 88 ¢ um phosphat e
(TOP) and isotransplanting the m xture.
(b) culturing the cultured cells in high-glucose DMEM medium containing nicotinamide, B-

mercaptoethanol and FBS for 4-7 days.

15. A cellular therapeutic agent for treating diabetes, which contains insulin- releasing

pancreatic beta-cells differentiated by the method of claim 14, as active ingredients.
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11. A cellular therapeutic agent for treating bone
deficiency, which contains osteogenic cells
differentiated by the nmethod of claim 10, as active
ingredients. 12. A nethod for differentiating the
adult stemcells produced by the nmethod according to
claimlinto fat cells, the nmethod conprising
culturing the adult stemcells according to claim4
or 5 in an a-MEM nmedi um cont ai ni ng dexamnet hasone,

16. A ce%llﬂ@?%Hb?ﬁﬁ@agénﬂ?Hhééhr?ﬁférdeﬁﬁ@éase &@}talv{ﬁng tHel adutistem cells
erapeuti c agen i.ssue
accordiegaima 3 waeh v Rt AR a Y noHE PEEIET. B 2ctve

ingredightsdi m 12, as active ingredients. 14. A'method for
differentiating the adult stemcells produced by the

17.A cegglfqgt?g@?)%gt?c{%eg?@té?rpét!n%h@efgg?ohﬁ@mw%I ngtF Etre]slgjljgr{a\t ﬁgtﬂ‘.g according

to claim™ &35 which hade theldblity dfiiiFfcrditiatichiihto issLtmretedsing pancreatic beta-
according to claim4 or 5 in |owglucose DVEM nmedi um

cells, a3y inaradif M- cot i nami de, 13- ner capt oet hanol and FBS
for 12-72 hours; and (b) culturing the cultured cells

18. A céél[}iapih%p%h tBNEc%t djstééhﬁmﬂis@bmhm@gnh@@dd[ﬂmm dells
mer capt oet hanol and

for. 4-7 days. 5. A .
accordgsIGAEA G RenHh deYS e el 9 Gieliaenigogribop Gate. as ctve
1nged@W@ ch-contains insulin- releasing pancreatic

beta-cells differentiated by the nethod of claim 14,

as active ingredients, 16.. A cellular.t :
19. A celiglentherapeutio-agent fog traglingdoap deldency smf%erlwsﬁzf SRE arspets
accordl t%raa?rﬁ ld' s seqmiRh $RdiHeGntibedidifkrentiation inbiosteobeniecdiibe
Tty of differentiation into nerve cells, as

actlve ingredients. 17. A cellular therape t
20. A cdligler theespeliicpgsnhios faspingdreast HNG CPPFQ'"@&J'P‘? @l{‘e‘sz'?'[! E?IF
accordlrgqct?%fa‘#rh %r%owﬁacﬁ'hgbéth’érabﬁlty Sfifeenfiation ibtbaataleild, ab yictive
ferentiation into insulin-rel easi ng pancreatic
ingredieiptst a- cel |'s, as active ingredients.. 18. A cellular
therapeutic agent for treating osteoarthritis
containing the adult stemcells according to claim4
or 5, which have the ability of differentiation into
cartilage cells, as active ingredients. 19. A
cel | ul ar therapeutlc agent for treating bone
deficiency containing the adult stemcells accordlng
to claim4 or 5, which have the ability of
differentiation into osteogenic cells. 20. A
cellular therapeutic agent for form ng breast tissue
containing the adult stemcells according to claim4
or 5, which have the ability of differentiation into
fat cells, as active ingredients
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