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2 Abstract

2 g2 U NLEA [l M SIIMEL U23s J1 The invention relates to the Multipotent stem cell
NZO 28t HeZ, B PFHELZ=, AL 4= Sl called the human adipose tissue originated adult stem ¢
OlZ3t B2 #I12t XDt Jtsotl, SAE0| =8 212+ ell,and more specifically,to the osteoarthritis containing
S NLEA 7 O2sts dX SIIME & 401 & £J|1 the differentiation method to the nerve cell, the fat cel
MZe 22l ¥ 7A 2E, &) Oh=2sts 8X SN EZ2H |, the cartilage cell, the bony osteogenesis cell and ins
AAME, NIBAE, AZME, SSHEAHE L 0&2 24| # ulin secretion pancreatic beta cell and specialized cell a
S HIEHMEZ2 232E L M) 23& NE L= Al 4 s described above or the adult stem cell from the separ
HEJMEIE 8R6ts Z2HEHE, SU2Z= L ¥ X2  ation of the human breast adipose tissue originated mul
NEZXSHC S8t X2 S8 ME XIS MO 28 240(CH tipotent adult stem cell with an excellent breeding ratio
2 9 2 Uests EJIMEZE &M SJIHMEL0E 2  the long-term maintenance is possible through the undi
50, M NI, AZHE, SAMIE, NSAHZ, 928 vided condition through the sphere formation and adult
A NE, ZAM HE, C= ol&2 2H #& HEMEZZ 235 stem cell and keeping method, and the multipotent adul

Ste S22 D 0, 2ORES, 2oEY, AHEE, t stem cell, and the cell therapy product for the osteop
LY SO X220 EUEO0ID, SY XX AN 82 orosis and diabetes-curing cell therapy product and bre
&, CORM-2 &% HHXI0IA ATI0i(s phere)E HHBO 2K ast tissue formation. _ ,
0125 A2 &2 X1 JHS S =0k ofL|2}, ZSAIS0| Of Thg Mu_Itlpotent_stem cell accqrdlng to the.pre_se.nt inv
o orB ME X2HEA 2510t gntlon is useful in the breast tissue formgtlon it is effec
T e tive for the treatment of the osteoporosis, the osteoar
thritis, the neural disease, the diabetes etc it is the ad
ult stem cell and in spite of that it has the capability s
pecializing in the bony osteogenesis cell, the nerve cel
I, the astrocyte, the fat cell, the cartilage formatting c
ell, the bony osteogenesis cell or the insulin secretion p
ancreatic beta cell. Moreover, in the CORM-2 containe
d culture medium, the long-term maintenance is possibl
e through the undivided condition by forming the spher
e. In addition the breeding ratio is very excellent and it
is useful as the cell therapy product.

Xe, A SIIAHE, AL, NAC, CORM-2
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The fat, the adult stem cell, the sphere, NAC, the
CORM- 2 .

Day 1 Day 4

9 Y Scope of Claims

P 18 Claim 1:

oIzt NI EE Fei BalES NAC(N-acetyl-L-cysteine) &% The manufacturing method of the adult stem cell which
HHKI Ol A HHESH CHS 3l4=0l= 212 EXOR 5l=, Ch21F 2 it collects it cultivates the human adipose tissue origin

2 E48 UEUWE AX EJIHMEZ9 MXe:(a) CD73, CD ated pellet in the NAC (N-acetyl-L-cysteine) contained
90, CD29, CD44 2 CD1050i Ci5l0] @5 2o ;idstx  culture medium and which shows the property as follow

S4&2 LIEtW 1, CD33, CD34, CD45, CD4C,> 2031, cD62 S: the immunological characteristic of the positivity is a
p, CD14 % HLA-DROIl CH5I0 25 240 pHoist™ 42 Itogether ShOWI’.I about (a)_CD73, CD90,' CP29, CIZ_)44'an
LIERS;(b) B2IAE0] 2 aEI0f 4EID, o2l (spindle-s 8 CD10S : the immunological charasteristic of voice is a
hape)©| SE§SIX S&S LIEHHD, CORM-2 &R BX0A | oIeer shown about the LD3S, Ch34, Lbas, LD,
P = s A= == AF xt9| o) © 31, Cb62p, CD14 and HLA-DR the immunological charac
ATl (sphere)E E&0t0| 0I23 &EiE &2t SXIDF Ot L . - . .
- o o o m L o teristic is adhered to : (b) plastic and the immunologica
S&; 2(c) SIS KRN NEZ B&lote sE2 JHE. L . -

| characteristic grows ; the morphology of the line style
(spindle-shape) is shown ; and the sphere is formed at
the CORM-2 contained culture medium and the long-ter
m maintenance is possible through the undivided condit
ion CD105 have the capability specializing in : (c) and
mesoderm cellular origin.

3 28 Claim 2:

=
>

S iKX= otADREB N, 25,  As for claim 1, method called the culture medium in
rEGF, BPE, ¢l&¢el 2 56l0|= 2 2 2E|2(hydrocortisone)E which the NAC contained culture medium additionally ¢
EXOZ gl= gy, ontains the ascorbic acid, calcium, REGF, BPE, insulin a
nd hydrocortisone.

&3 38 Claim 3:

M1 L= M2 0l 2o MEE dH SIIMEE The method of maintaining with the undivided condition
CORM-2 &S HIXIOA HHGIH ALIHE E4AIJ1= HE  the characteristic the adult stem cell it forms of claim
EXOZ A EIINEE DI2FAMEZ SXcts L. 1 or claim 2.

3 48 Claim 4:

M3&H AHM, &I CORM-2 &5 B Xl= antibiotic As for claim 3, method called the invitrogen medium in

antimycotic solution, 50| =& 2 2 E| & (Hydrocortisone), which the CORM-2 contained culture medium additionall
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ol&¢el, rEGF, FGF, B27 ¥ B-mercaptoethanol2 Fot&
gfRot= SEE XL NE SEE2=2 o= &Y.

=

M1gt L= H2&el 2l 2ot M=, O3S &2
A2 JtXle dH ZJIME: (a) CD73, CD90, CD29, CD44
2 CD1050]l CHol] 25 24 o HYeN EMHZ LIEHL L, C
D33, CD34, CD45, CD4, CD31, CD62p, CD14 2 HLA-DR
Ol CHotd 25 S HASH™ EH S LHEHY;(b) SctAE
Ol & S&5t0, 8 H (spindle-shape)2 SEI&A
&S LIEFHH LD, CORM-2 &= XA ALl 0 (sphere)E
H3ol0 DIZ3 A= &I12t |FXIJF IS8 Y(c) Stig
cH NMIEZZ Z3loteE s82 JHa.

=3
=

=]

S

P 6E:

A5l

=

NISEH 0l UOA,

&I BM EJIMEZ= DI23HAHZ2
16HIH0I& i = NE SECe=Z X

ot= dH SIIHE

34 78
M5E0l AOIAN, SHHSE [ NEZ= HAZHNE, 284 ME,
A NE, SAMIE, NYAHE L & 24 % MZ A

£ SFO=Z 5t= 4 EIME.

Ul

23 88

(2o SHHIE Z&sle MM EIMES ABHZZ 251419
= giei(a) MIS5E WX K78 = 0L 3 8o MH BIME
= BME 2 FBSE & 98 DMEM HHXIOff MUK 5H= EHl; &
(b) AD| MHH2HS DMSO L BHAZ M 2I5H0 Al H 2512
SE5hs CHH.

=3 o8t

A7 108

M58 WAl M78 & - & &2 83 ZJIHMEE TFG-B1,
L-ascorbate-2-phosphate ¥ 21&¢&l 2 & 28 a-MEM bH
Kol idote HE SECZ ote Ml EIIMESE HIBME
Z A= Y.

P 118

M10&te LH 2ol 23tE ASHNEE RSEELR &R
ol S2EZ XE8 NE XISH.

A 128

y contains the antibiotic antimycotic solution, hydrocor
tisone, insulin, REGF, FGF, B27 and B -mercaptoethano
I

Claim 5:

The adult stem cell which is manufactured by the
method of claim 1 or claim 2 ; and has the property as
follows: the immunological characteristic of the positivi
ty is altogether shown about (a) CD73, CD90, CD29, C
D44 and CD105 ; the immunological characteristic of vo
ice is altogether shown about the CD33, CD34, CD45, C
D4, CD31, CD62p, CD14 and HLA-DR it is adhered to :
(b) plastic and it grows ; the morphology of the line st
er (spindle-shape) is shown ; and the sphere is formed
at the CORM-2 contained culture medium and the long-
term maintenance is possible through the undivided con
dition it has the capability specializing in : (¢) and mes
oderm cellular origin.

Claim 6:

As for claim 5, the adult stem cell in which the adult
stem cell is cultivated to the undivided condition with a
t least 16 more than succeeding.

Claim 7:

As for claim 5, adult stem cell called the mesoderm
cellular origin is the cartilage cell, bony osteogenesis ¢
ell, nerve cell, astrocyte, fat cell and insulin secretion
pancreatic cell.

Claim 8:

The method of letting differentiate as the nerve cell
the adult stem cell including the following step: the ste
p of inducing the neuronal differentiation it processes a
s DMSO and BHA in the DMEM medium containing BME t
he adult stem cell of any one claim and FBS among (a)
fifth claim to claim 7.

Claim 9:

The treatment of neurological disorder cell therapy
product containing the nerve cell specialized with the
method as an active ingredient of claim 8.

Claim 10:

The method of letting differentiate as the cartilage cell
the adult stem cell cultivated in a -MEM culture mediu
m containing the TFG- B 1 the adult stem cell of any o
ne claim, and the L-ascorbate-2-phosphate and insulin
among claim 5 to claim 7.

Claim 11:

The cell therapy product for the treatment of
osteoarthritis containing the cartilage cell specialized w
ith the method as an active ingredient of claim 10.

Claim 12:
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M58 WA H7& = 0. & &2l &M EJIMEES TCP
(Tricalcium phosphate) 2t =2&6t0{ 0I20|2l6t= As EF

A o
CZ ote M EIINMEE =88 NEZ EtAIII= &,

Mg LK M78 & e & &2 84X SIIMES S AHHIE
#=(dexamethasone), 2! &= Et&l(indomethacin), 21&¢E!
IBMXE & =& a-MEMUI X 0l BH2f6t= 2d8 S22 2 6

M SVIMEE NLHNEZ SHAII=E &Y

—
[ o =.

M58 WA H7& = 0= &t &2l 0 SJINMEZE LIZE 0

OH0IE, B-OIZENE =S, FBS ¥ =F22A &% DMEM H

KoM BHLSl= 202 S22 ol 8X SIIHMEE &
=g

24 HAE HEMEZZ

N

Hl FIZ HEMEZE &
XZH.

HI

gt et X SVIMEE REed=E2Z gRols AMFEE X
S22 NZE XIZH.
a5 198

The method of differentiating the adult stem cell which
is characterized to the bony osteogenesis cell the ecto
pic implantation is it mixes with the TCP (Tricalcium ph
osphate) among claim 5 to claim 7.

Claim 13:

The cell therapy product for the valley deletion
treatment containing the bony osteogenesis cell specia
lized with the method as an active ingredient of claim 1
2.

Claim 14:

The method of letting differentiate as the fat cell the
adult stem cell cultivated in a -MEM culture medium co
ntaining the dexamethasone the adult stem cell of any
one claim, the indomethacin, and insulin and IBMX amo
ng claim 5 to claim 7.

Claim 15:

The cell therapy product for the breast tissue
formation containing the fat cell specialized with the m
ethod as an active ingredient of claim 14.

Claim 16:

Method of differentiating the adult stem cell which
cultivates in nicotinamide, B - mercaptoethanol, and FB
S and glucose compound DMEM medium to the insulin s
ecretion pancreatic beta cell the adult stem cell of any
one claim among claim 5 to claim 7.

Claim 17:

The diabetes-curing cell therapy product containing
the insulin secretion pancreatic beta cell specialized wi
th the method as an active ingredient of claim 16.

Claim 18:

The treatment of neurological disorder cell therapy
product containing the adult stem cell of any one claim
as an active ingredient among claim 5 having the prope
rty of being specialized to the nerve cell to claim 7.

Claim 19:

The cell therapy product for the treatment of
osteoarthritis containing the adult stem cell of any one
claim as an active ingredient among claim 5 having the
property of being specialized to the cartilage cell to cla
im 7.

Claim 20:

The cell therapy product for the valley deletion
treatment containing the adult stem cell of any one cla
im as an active ingredient among claim 5 having the pr
operty of being specialized to the bony osteogenesis ¢
ell to claim 7.

Claim 21:
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[ZMEZ 235 = SE42 Jtkl= M58 WA M7&8 = = The cell therapy product for the breast tissue
steto Ml EIINEE REdE2E &Roles RY =& &  formation containing the adult stem cell of any one clai
| XIZ Al m as an active ingredient among claim 5 having the pro
perty of being specialized to the fat cell to claim 7.

AP 228 Claim 22:

olegl 24l FE HIEtMEZ 23tt= E42 JtAl= M58 The diabetes-curing cell therapy product containing

LHXI RI7&8 = 0l & &0l Al SOIMEE S54222 & the adult stem cell of any one claim as an active ingred

Lol oY =22 MZE JISH. ient among claim 5 having the property of being special
ized to the insulin secretion pancreatic beta cell to clai
m7.

&= Background Art

2 g2 U NLEA [l M SIIMEL U23s J1 The invention relates to the Multipotent stem cell

NMZO 28t HeZ, B PHELZ=, AL 4= Sl called the human adipose tissue originated adult stem ¢

OlZ23t B2 #I12t XDt Jtsotl, SAE0| =8 212+ ell,and more specifically,to the osteoarthritis, containin

SY NYEH Rl O2sts M S0IME 2 &0 dX =1 g the differentiation method to the nerve cell, the fat ¢

MEZS 22l ¥ 7A 28, &) Ot=2sts 8X SN EZ2H ell, the cartilage cell, the bony osteogenesis cell and in

AAME, NIBAE, AZME, SSHAHE L &2 24| # sulin secretion pancreatic beta cell and specialized cell

S HIEIMEZ22 232 2 &) 23& NE L= Al 4  as described above or the adult stem cell from the sep

HEJMNEIE 8R6ts Z2HEH, SU2ZE, 229 X188  aration of the human breast adipose tissue originated

MEX2S2M 2 St XX M2 ME X2H 0 28 210/C. multipotent adult stem cell with an excellent breeding r
atio the long-term maintenance is possible through the
undivided condition through the sphere formation and a
dult stem cell and keeping method, and the multipotent
adult stem cell the osteoporosis, and the cell therapy p
roduct for the diabetes-curing cell therapy product and
breast tissue formation.

2102 MHES2 CIZISXE 2ESEZ A, 84, 2 The genetic engineering of 21 intensity presents the

2 2H0 M2 alZ2 2| DisAHS MAIGHD U2, 201 possibility of the new solution the human welfare as th

EIINEZS 01 E 122 M22 222 [HRZE1 e final target to the capacity for eating, the environme

S
>
-~ 110
c
Yall
0%

X
UCH Ol ENX = 12t X H X2

A £ 2ol &210/A10IL+ £ nt, and the health problem. And the utilizing technolog
X X2 SO0l HAIZIOL BHYEHee 22 M) F, ¢y of the stem cell rises to the sky as the new field of t
EoHgolLt 23tE X0 Uist XAEEC2 5280 &35 he incurable disease treatment. The organ transfer or t

I} 0| &6 LY. he gene therapy etc. were presented for the incurable
disease treatment of human to the previous. But the ef
ficient put to practical use was incomplete to the immu
nological rejection and supply long-term shortage, and
the knowledge deficit to the vector development or the
causative gene.

Ol SN ZAA0 CHE 2A 0l DXL, SAM E8E & Thus, the long-term damage was recognized that
of 2E V&S S8 SES M s SIIMEIF WFE2  pluripotent stem cell having the capability in which the
dY zs 28 )| dleas 22 £ 22 concern about the stem cell research is increased and

Z QIAIEQACH SE6t, 2 s | &IXel Hel 2= &#Jl forming all boilers through proliferation and differentiati

M2 28 HXE0I/UE M2l&d, 243 &, d293 H=+ on fundamentally could solve the long-term damage as

&S XIZ0l OIZ2II 0Kl CHotHl ZJIMIEL] HE Jts4d well as the most of treatment of illnesses. Moreover, u

2 HMIAIGH L. ntil many scientists nearly told of the human body to t
he treatment including the parkinson's disease, which
was the intractable disease as well as all long-plaies all
kinds of the cancers, the diabetes and spinal cord injur
y etc. it was various the applicability of the stem cell h
ad been being presented.

ZJ| M Z(stem cell)et XtJ| SH sES HXHM S i 0l4 The stem cell refers to the cell having the capability
Ol NIZZ 235lol= S2S 2= MEE L5tH, Cts =J|IHIE specializing to two or more cells while having the self ¢
(totipotent stem cell), & 235ts ZJ| Al Z(pluripotent st opy ability. And it can classify into the pluripotent stem
em cells), CH23Hs ZJ| M X (multipotent stem cells)2  cell (totipotent stem cell), the pluripotent stem cell (pl
2238 A QIC} uripotent stem cells), and the Multipotent stem cell (m
T TT =2 T AN . N

ultipotent stem cells).

=
=
=3
[a—

Page 5 of 19



9ts EJI M E (totipotent stem cells)= GtLES| 2t& S IR X
T MO L2 A 2s2 S22 A NEZ SR &
el =3 01= 8MIEI| ML MZEDJH OISt S& 8 IR

| NIZE Zelot0 A3 0l 01AGHH StLtel M SRR Z &
Mo Lt 2= UL

O

Hd=23ts I M X (pluripotent stem cells)= 2/t <,
S, LS Rl st MZ ZHOZ SME o~ Q=
MEZ=2M, =& 4-52 = LIEILI= BB (blastocyst) 2| O

Z 0 /X8 WAL (inner cell mass)UlAl KidtH, 01

HHOF £ MIZ2t ot CtYst T2 T2 NZZ2 255 X2 M
22 YHHME E40tA= REHL.

-

Ct2ats EJ1H E (multipotent stem cells)= 0] AIEDF &
SR As ZE L I|20| SO0I1FHC NEZZ20 258 & Ues
EIJINEZZA, EHOHD|, A480tD] & AHMDIe 28 28 & &)
o HYN L2 S E AN FAYH FAA EEEL A
MME REot= Jls0 200t JALH =& S01M Usy

NMEE2 20t X =IO M et 8L,

Ml SIIME=E M 25 EI10 0101 &Mots

FH, BIIMEE 2HARZ RS2 SEF £H2Z0 23t
A0l ACH 2, =20 SMEJ1 MZEE 0

AT el ZEC= A= AE J
=& Ch

&) OEsts EJ)IMEs 8 S0M 2 =2 22l&[YD
(Y. Jiang et al., Nature, 418:41, 2002), 1 & & oA
A ZHME 22l ACHC.M. Verfaillie, TrendsCellBio
l., 12:502, 2002). CtAl Zall, 2= JHE el L&l =)
M2l AAQIKICH CH23ts SJIMEs 012, g2, 25 2
HZ2RHE L AJACHI.G. Toma etal., Nat. CellBiol.,
3:778, 2001; M. Sampaolesi et al, Science, 301:487, 2
003; Y. Jiang etal., Exp. Hematol., 30:896, 2002). ]
AL, 22 22 X ZAUH 2SI ME=s i E2H &=
M3t Olefst NES2 23tR % ot 20 o) HHAS
AN, E01ECZ ATelE BHXIS0| 8I2E 1 NES=S ot
JlI HELH =, )| MESS 2clot MM EESHIIIt
0 8 Ct= ©&0l UL,

XXl

ol CHalH, =2, X X0l CHE3ts SIIMES 22 &

A 0| 813 B CH(B.Cousin etal., BBRC., 301:1016, 2003;
A. Miranville etal., Circulation, 110:349, 2004; S. Gron
thos etal., J. CellPhysiol., 189:54, 2001; M.J.Seo etal.,
BBRC., 328:258, 2005). &, XI&F=Z(liposuction) 0l 2|dH
A& o2t XL EX0 O3t MEZZ0] Z&E 0 YD, 0lA
2 in vitro& M XIZHE, SSLEAE, 2RMME L HAZ22

NEZ22 2235 He= ME2t= MA0l ENEUCHP.A.Zuk
etal., TissueEng., 7:211, 2001; A.M Rodriguez etal., B
BRC., 315:255, 2004). Oldist X\ =2 HHez F=E

The pluripotent stem cell (totipotent stem cells) has
the property thereafter that the cell to 8 cell group is li
ke that with the correction of one complete entity the
cell having the property of the pluripotent which can b
e generated the ovum and correct letter. And if this ce
Il is separated and it transplants to the womb it can be
generated as one complete entity.

The pluripotent stem cell (pluripotent stem cells) is
that the new life it is derived from the positioned inner
cell mass it is this specialized to various other histiocyt
es is formed in the inside of the blastocyst which is the
cell which can be generated by the ectoderm, the mes
oderm, and the various cells and organization of the en
doderm layer originated and shows up after the correct
ion 4-5.

The fetal life, and the regeneration in the maintenance
of homeostasis of the adult tissue as well as the growt
h of each organization of the new-born baby and adult
phase and long-term and development and tissue injury
it is the stem cell specializing in the cell specific for the
organization containing the Multipotent stem cell (multi
potent stem cells) is this cell and boiler may be referre
d to the adult stem cell while engaging in the function
of inducing tissue specific pluripotent cells are called ¢
ollectively.

There can be the specialized characteristic as the
specific tissue the stem cell is developed the cell in whi
ch the adult stem cell already exists in all kinds of the |
ong-terms of the human body is picked. But recently, t
he adult stem cell is used. The experiment let differenti
ate as all kinds of different organization including the in
terstitial cell etc. gets the success and the experiment
is watched.

In the Multipotent stem cell is the adult bone marrow,
it was separated. Thereafter it was confirmed in the ot
her different adult tissue (C.M. Verfaillie, TrendsCellBio
l., 12:502, 2002). In other words, the bone marrow is t
he source of the most widely known stem cell. And the
Multipotent stem cell was confirmed from skin, the bloo
d vessel, and the muscle and brain (J.G. Toma etal., Na
t. CellBiol., 3:778, 2001; M. Sampaolesi et al, Science,
301:487, 2003; Y. Jiang etal., Exp. Hematol., 30:896,
2002). But the stem cell very rarely exists within the a
dult tissue like the bone marrow. It is difficult to this c
ells be not issued with differentiation induction and cult
ivate. It is difficult to cultivate the cells if there are no
culture mediums which the specifically are screened. T
hat is, it has the disadvantage that it is very difficult t
0 separate stem cells and preserve in vitro.

With respect to this, recently, the fact called the new
source of the Multipotent stem cell cell having this is t
he fat cell on in vitro, the bony osteogenesis cell, and
the blastogenesis to the sarcoblast and precartilage of
the adipose tissue was reported (P.A.Zuk etal., TissueE
ng., 7:211, 2001; A.M Rodriguez etal., BBRC., 315:255,
2004). It has the advantage that this adipose tissue m
assively can extract. It paids attention to the source o
f the new stem cell complementing the existing disadva
ntage.
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= ALt HEO0l A0, JI&E2 S8 S 2=2totes ME2 2J1Al
o AAZ =22 As Aot

B
It

o>t
K 2 oo

—
=

SIA A XY 7l SIMEZ = HIMEZ 23ts
oI2F XI& el AX £21 Ml (Martin Brzoska etal., BB
RC, 330:142, 2005), = &4 & X MEZ 23tItsd 2
2F Xek Kl &l £ZIIMZ(Ying Cao etal., BBRC, 332:37
0, 2005), &I ZNEZ=Z Z3otsst 22t XY Kl A Z01AM
I (Kristine M. Safford etal., BBRC, 294:371, 2005), X
LHMEZ 230tsst F N2 =il ZIJ/ME(Rei Ogawa eta
l., BBRC, 319:511, 2004), = &4 X H=S SHMNEZ 5
Jtset F N =l EJIME(Rei Ogawa etal., BBRC, 31
3:871, 2004), AZMELE 23Its8t 212t XY 7l EJ1AM
I (Hani A. Awad etal., Biomaterials, 25:3211, 2004),
MZB NEZ Z23tsst F XY 2 E2IIHZEuri Fujimura
etal., BBRC, 333:116, 2005) & SM=Z, ASHZ, ABA
IE=2FSNERZ E3Ise AY KRl EJIMEOISES
8 M6,777,2315) S0| QUL

o

Jdetu, MK tHE 22 Xe sl SIIAZEs 212 01212

S22 N & K EIMEOIDLE, 212 (XA Kef £
MIE2t otHets, S8 X2 liposuction0Ofl 2161 2O &l &
A R SHELDN 1, EIMEZRH 23tt= MES B

ST HetHO0IRUCH. ol 2l SIINES SAE0 ¥,
Ol=st dEHZ EJ|2t RXlct= 2101 26t 11 SS0ll M&t
Ol SIOI =Lt

ng

=

=]

Moreover, in the recent research, the adipose tissue
cellular origin promotes the muscle play performance an
d vasa nervorum differentiation capability is known via
the animal model experiment that it has the capability i
n which. In that way it distinguishes as the new source
of the stem cell.

The so far known adipose derived stem cell may be the
human fat originated adult stem cell (Martin Brzoska (I)
et(/DMEHMal1)., (IHNBBRC(/1), 330:142, 2005), whic
h is possible through the epithelial cell with differentiati
on the human fat originated adult stem cell (Ying Cao
MetHMINHMHal(n)., (HBBRC(/I), 332:370, 2005), w
hich is possible through the osteogenesis and fat cell w
ith differentiation the human fat originated adult stem
cell (Kristine M. Safford (Det(/H(Dal¢D(1)., (/1)(1)BBRC
/1), 294:371, 2005), which is possible through the ner
ve cell with differentiation the rat adipose derived stem
cell (Rei Ogawa (Det(/D(DHalZnH()., ¢H)BBRC(/I), 31
9:511, 2004), which is possible through the fat cell wit
h differentiation the rat adipose derived stem cell (Rei
Ogawa (Det(/DH(MHIDHMalH)., ¢NH()BBRCUI), 31
3:871, 2004), which is possible through the osteogenes
is and cartilage formatting cell with differentiation the
human adipose derived stem cell (Hani A. Awad (l)et(/
DMEHMal)., (HBiomaterials(/1), 25:3211, 2004), w
hich is possible through the cartilage cell with differenti
ation the rat adipose derived stem cell (Juri Fujimura
MetHMHUHMalZna)., (H)BBRC(/1), 333:116, 20
05) which is possible through the nerve cell with differe
ntiation and adipose derived stem cell (US6,777,231 A)
etc. is possible through the bone cell, the cartilage cel
I, and the nerve cell or the muscular cell with differenti
ation.

But most of adipose derived stem cells were the animal
adipose tissue-originated stem cell except human or it
till now said to be the human adipose tissue-originated
stem cell. And yet it had been being restricted to the o
rigin of organization obtained with the liposuction of th
e epididymal fat pad. The kind of the cell specialized fr
om the stem cell was restrictive. Particularly, the breed
ing ratio of the separated stem cell was low. It was diff
icult to maintain the long term with the undivided condi
tion and it had been being limited in the application.

Summary of Invention

W
o

21

ut

=

Ol& & MGl Jl=8t Hiet 201, = 230l HE U=2sts =2
NE= g™ SOIMZL0 = = 7ok, JIE&E2 XY s &Xl
EJIMZ0 Blote 20 22 NMEZ 23401 Jtsotd, Sol &
SHE, d&HZE, NSME, =S4 ME, S84 NE, &
£ ol&8 22Ul HME HIEtMEZEZ 2stole s=ES JHA LD A2
O, 2U3s. 2288, WZEE, @l S =0 &1

Effects of the Invention

As described in detail in the above, the Multipotent
stem cell according to the present invention has the
capability is the adult stem cell and in spite of that in
which the differentiation is possible through the cell
which is more in comparison with the existing fat
originated adult stem cell and specializing in especially,

Page 7 of 19



Mol w0t OfL|2}, RY XX HA0E Q250+ £, = o the nerve cell, the astrocyte, the fat cell, the cartilage

ol e X EIIHME= A0I0(sphere)E S@HE2ZM formgtting ce_II, the bony gsteogenesis cell or th?

22510 NS SINES 22/5t0, 0123 AE 2 &) insulin secretion pancreatic betq cell. And effectl\{e_ for

2b SXISHE 20| JIS5ID, TAS0| S 245102, ME the treatmept of the ostepporoas, the OSte(.)E.il’th.l’lt.IS,

- S o= the neural disease, the diabetes etc. In addition it is

XNZMZ2 M 76t : . - .
useful in the breast tissue formation. Moreover, since
the adult stem cell according to the present invention
forms the sphere it is pure the adipose derived stem
cell is separated. It is possible to maintain the long
term with the undivided condition. The breeding ratio is
very excellent. Therefore it is useful as the cell therapy
product.

JI=& WAl Technical Task

ool 2 gEXs2 BA80| £=6t10, ALIWHE &46t0 0l Thus, the inventors the breeding ratio was excellent.

SSAHE B2t KA, 20 CHYs MEZZ2 23510t Dl The sphere was formed and the long term was maintain

Bt CI2sts Al SIINEZE st oo 5h A ol ed by the undivided condition. And it made many effort

NN Z2H URsts SIIMEE 2clotll, &Il &
clel dXl S0/t SE@dAME, ASEdAHE, MBAME,
SANE, NTME, &g ZH JE HENE S e &
EHel MIZ2 23HE &= UAS #8 OtLicH, e 8 SAE
S XD, ALl €4S Sofl OIS Z &2 KX IOt
Softlls XS =Qlotn, 2 £HS 246t ZIUACH

ULH.

s in order to develop the multipotent adult stem cell ca
pable of differentiation as more various cell. Then the
Multipotent stem cell was separated from the human a
dipose tissue. The separated adult stem cell as describ
ed above could be specialized to the cell of the bony o
steogenesis cell, cartilage formatting cell, nerve cell, a
strocyte, fat cell, the various types including the insuli
n secretion pancreatic beta cell etc. In addition it very
had the excellent breeding ratio. It confirmed with the
undivided condition through the sphere formation that t
he long-term maintenance was possible. The invention
was completed.

The human adipose tissue originated multipotent adult

stem cell capable of the undivided condition the long-t
erm maintenance the sphere is formed this Purpose of t
he invention the breeding ratio is excellent and manufa
cturing method thereof are to be provided.

It is another object of the present invention to provide
the cell therapy product containing the method for letti
ng differentiate as the nerve cell, the astrocyte, the ¢
artilage cell, the bony osteogenesis cell, the fat cell an
d insulin secretion pancreatic beta cell from the Multipo
tent stem cell and specialized cell as described above o
r adult stem cells.

Structure & Operation of the Invention

AJlo S8 406t fI5HA,
NAC(N-acetyl-L-cysteine) &% H

ot= 18 SAC=Z ot=, Ul 22 S48 LiEtle
ESIINEZY NELHE HSEHC:

(a) CD73, CD90, CD29, CD44 % CD1050{ CH3t(d
Ao HASN E42 LIEtLH ], CD33, CD34, CD45, CD4,
=R PERE

CD31, CD62p, CD14 2 HLA-DROIl UiotH 25 S

SN SHE LIEHY;

02

SCtAE0 2 4E6HH, &S EH(spindle-shape)
FEFLH D, CORM-2 &S B XIOI A ATl
Ol23 4EHZ &2t Rt ItsE;

The manufacturing method of the adult stem cell which
it collects after cultivating the human adipose tissue or
iginated pellet in the NAC (N-acetyl-L-cysteine) contai
ned culture medium and which shows the property as f
ollows of the above is provided :

(a) The immunological characteristic of the positivity is
altogether shown about the CD73, CD90, CD29, CD44 a
nd CD105. The immunological characteristic of voice is

altogether shown about the CD33, CD34, CD45, CD4, C
D31, CD62p, CD14 and HLA-DR.

(b) It is adhered to plastic and it grows. And the
morphology of the line style (spindle-shape) is shown.
The sphere is formed at the CORM-2 contained culture
medium and the long-term maintenance is possible thro
uah the undivided condition.
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(c) Sty RN NMEZ Sstole sE2 JHE. (c) It has the capability specializing in the mesoderm
cellular origin.

=2 2y UANA, A NAC &7 HiXl= 0tADEE A, 28, In the present invention, the NAC contained culture
rEGF, BPE, ¢l&¢2l 2 60| =2 2 2E|2(hydrocortisone)2 medium is the ascorbic acid, calcium, the rEGF, BPE, in
EXOZ & & L}, sulin and hydrocortisone may be referred to the culture
medium which it additionally contains.

2 ZH2 £o, M) LA 2o M=E X SOINEE The invention also provides the method of maintaining
CORM-2 é,*% i X1 Ofl A HHOtaOi AIIWE &4 AlJl= e with the undivided condition the characteristic the adul
Edoz 4l EJIMEE 02 aElz KXol g4E = HE t stem cell it forms.

SHCY.

2 2 AN A, &4J] CORM-2 &% i Xl= antibiotic In the present invention, the CORM-2 contained

antimycotic solution, 6t0| =& 2 2E| £ (Hydrocortisone), culture medium is the antibiotic antimycotic solution, th

Ql&2l, rEGF, FGF, B27 ¥ B-mercaptoethanol2 =JIZ € hydrocortisone, insulin, the rEGF, FGF, the B27 and B

95t REH UIKQ AHS EXCOT & £ QL. -mercaptoethanol may be referred to the invitrogen me
dium which it additionally contains.

2 ZH2 £oF A -l 2ot M5 1, (a) CD73, The invention provides (a) CD73 it is moreover
CD90, CD29, CD44 % CD1050i ot 25 240 HHsS manufactured by the method, the immunological charac
N EM2 LIEtLH D, CD33, CD34, CD45, CD4, CD31, CD6 teristic of the positivity is altogether shown about the
2p, CD14 2 HLA-DROI CHBI] 25 240 sostd =42 CD90, the CD29, and the CD44 and CD105. The immuno
LIEI; (b) Z2tAE0 2250 A&6l0{, 83 Ei(spindle- logical characteristic of voice is altogether shown abou
shape)9| SEHerE SA2 LIEILH D, CORM-2 &S B Xl 0fl Al t the CD33, the CD34, the CD45, the CD4, the CD31, t
AHlO_I(Sphere)E SN 0|25 ABNZ =12 S XD} Dt he CD62p, the CD14 and HLA-DR it is adhered tp (b) pl
SE Y (c) EHHY S Hl 2 2515 S22 JAS =4 astl_c and it grows. And the morpholog_y of the line style
o2 IR MH =I|HEZE K250} (spindle-shape) is shown. The sphere is formed at the
- CORM-2 contained culture medium and the long-term m
aintenance is possible with the undivided condition, an
d the adult stem cell which has to property to have th

e capability specializing in (c) mesoderm cellular origin.

2 2 UM, &0 X EI|MEZ= 0l 2SH&EHZ 248 In the present invention, the adult stem cell may be
16HI CHOl & HHOtEI EAs s3o2 & 4D, &) SHHE  the mesoderm cellular origin is the cartilage cell, the bo
Sl MEZ=E AZME, S8 HE, A1F MEZ, SM4HEZ, X ny osteogenesis cell, the nerve cell, the astrocyte, the
AT 2 QISR 2H| H & MEQ AHS Ex1oz & A 9irt., fat cell and insulin secretion pancreatic cell it is cultiva
ted to the undivided condition with at least 16 more th
an succeeding.
2 Yy T8 (a) &4 8X EJIHMEE BME £ FBSE &  The invention provides method of letting differentiate
=5t DMEM BHXIOff MEHQF St SHH; & (b) &0 M2 as the nerve cell the adult stem cell and the above the
S DMSO & BHAZ H2lol] AlZEE35E2 @5 6l= Sl £ £ treatment of neurological disorder cell therapy product
stal=, Al ESIIHEE AZHEZ 2351A19|= gty @ Ar)| containing the specialized nerve cell as an active ingre
23S MANIE SEHAE02 &8256t= AMAHARSE 322 A dient including the step of inducing the neuronal differe
I X2HE HZ=EHC}. ntiation it processes as DMSO and BHA in the DMEM me
dium containing moreover, BME (a) adult stem cell and
FBS.

= gdH2 Eoh A A %JIHIEE TFG-B1, L- The invention provides moreover, the TFG- 8 1 the
ascorbate-2-phosphate & 21212 &35t a-MEM Ui X| adult stem cell, the L-ascorbate-2-phosphate, and met
2 =, 8% SIIMEZE A2 HEZZ hod of differentiating the adult stem cell which cultivat
23AI|= g L AD| 25lE HBHEIE RSHE22 &  esin a -MEM culture medium which contains to the car
25 A N2 NI XISHE M26HC}. tilage cell insulin and the above the cell therapy produc
t for the treatment of osteoarthritis containing the spe
cialized cartilage cell as an active ingredient.

2 2dH32 £of, 4] X SIINES2H TCP (Tricalcium The invention also provides method of differentiating
phosphate) 2t éi St 0| A0|AlGHE HE E2 9% 5t= & the adult stem cell which is characterized to the bony
M EJIME MZg 23A3e ‘é’t“ 2 AD| 23t osteogenesis cell the ectopic implantation is it mixes wi

g4 = gy
SHANE d22=% gRots =24 IEE ME Xl th the adult stem cell and TCP (Tricalcium phosphate)
ME HMSEtCt. and the above the cell therapy product for the valley d
eletion treatment containina the specialized bonv osteo
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= Y2 T8, A g SIIMZEE QANIEHE
(dexamethasone), 2! & 0l EF /\l(indomethacin)
IBMXE & =& a-MEM BH X| 0l IjH fol= NE S
A M SIIMEE NEMEZ Z23tHA
SteEl NILHNEE REEZ2L2 &Rotl=
I XZHME HS8etCt.

o
1r e

Jal

E
J o
Rl

!
i)

02 ¥2 [0 ro

0E 1lr
B 0
0x
010
=

10

= 22 L8, (a) &I EH SOIMZEE LIRS 0001 E,
B-ZLENEH=S % FBSE &RE Hs&2 3579/\ g% D
MEM HHXIOl A 12~72A12tS0F Bl &fot= Al & (b) &I
= AIXZE LIZEOOI0IE, B-Z2HE0NES Ec' FBSE &
Fe st 2FI2A R DMEM BHXIOIA & 4~72 S
o BHGhE HHE E&ots &) S SIIMEE elsel 2
Bl #lE HIEINZZ 23tAI91= 28 & &)| =25t elad 2
H & HENEZE REE4222 gRols = IZE M
I XSNE MBetCt.

= 22 L8, o=e 24 A HEAMEZ 23tHe S43
ez dM SIHNEE RSE222 gRotle Ga8 IZBE
NZ XIZME HSsttt

2 YHE £8, HBHNER 2otd= E42 D= 8F E01
NEILE R24HE22 8Rotls =2EZ ISZ2 ME XISHE
M= 8ttt

= of, SEHHANEZ EotH=E SEE e &g 2
JNESE REHECE gRole 24 XUSE NE IZHE
N[E=g=igny
= g £, X

2cld 212 PIIE’:? B PBSEHI stos, &4

collagenase tvpel (1ma/mNE & ISt DMEM H

genesis cell as an active ingredient.

The invention provides moreover, the dexamethasone
the adult stem cell, the indomethacin, and insulin, and
method of differentiating the adult stem cell which culti
vates in a -MEM culture medium which contains to the
fat cell IBMX and the above the cell therapy product fo
r the breast tissue formation containing the specialized
fat cell as an active ingredient.

The invention provides method of letting differentiate
as the insulin secretion pancreatic beta cell the adult s
tem cell and the above the diabetes-curing cell therap
y product containing the specialized insulin secretion p
ancreatic beta cell as an active ingredient including the
step of in the glucose compound DMEM medium of the
high concentration containing nicotinamide, and 3 - me
rcaptoethanol and FBS, it cultivates for about 4~7 the
step cultivated in the glucose compound DMEM medium
for 12~72 hours and the cell cultivated with (b) the ab
ove of the low concentration containing moreover, nico
tinamide (a) adult stem cell, and B - mercaptoethanol a
nd FBS.

The invention also provides the treatment of
neurological disorder cell therapy product which the ad
ult stem cell having the property of being specialized to
the nerve cell is to the active ingredient it does.

The invention also provides the diabetes-curing cell
therapy product which the adult stem cell having the p
roperty of being specialized to the insulin secretion pan
creatic beta cell is to the active ingredient it does.

The invention also provides the cell therapy product for
the treatment of osteoarthritis which the adult stem ce
Il having the property of being specialized to the cartila
ge cell is to the active ingredient it does.

The invention also provides the cell therapy product for
the valley deletion treatment which the adult stem cell
having the property of being specialized to the bony os
teogenesis cell is to the active ingredient it does.

The invention also provides the cell therapy product for
the breast tissue formation which the adult stem cell h
aving the property of being specialized to the fat cell is
to the active ingredient it does.

Hereinafter, the invention is particularly explained.

The invention relates to the Multipotent stem cell
separated from the adipose tissue of the human breas
t.

In the present invention, firstly, the Multipotent stem

cell was refined through the method as follows from th
e adipose tissue of the human breast with the separati
on. The separated human adipose tissue may be referr
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20l 37THl A 2AI2-= 2t digestiondt &Lt PBSZ M& £ 10
00rpmOll Al 522t FaZ22lotRULH. &4 SHU2 suctionot) Ht
S0l 5= 232 PBSZ M= 1000rpmQo 2 522 2 A
2|5t CH. 1004 mesh0l 2EH Gt debrisE MHSH =
BSZ MI&ESIACH. DMEM(10% FBS, 2mM NAC, 0.2mM as
corbic acid) BHXI Ol 17 HI0IEGHAULE. StZE Kt = X
%2 MIES2 PBSE MFEGH], K-NAC media(Keratinocyt
e-SFM media + 2mM NAC + 0.2mM ascorbic acid + 0.0
9mM calcium + 5ng/ml rEGF + 5048/ml BPE + 548/ml ins
ulin + 74ng/ml hydrocortisone)ES 22 0tCt WXISHHA B
2ot eIt RO XA Fef U2sts SIMEZAS
SotAL

st &

A
e

F

o

e
N

r

gol Ngxd K CH2sls EIIMEL
2 0, H O ==(passage number)Jt 1601 Ol

Moz B0 L48 SASS I

0
0
10

o M

I >

2 o
\J

oo

==

=0
o

S
=
fa

I o 0x
(RS

ot
o
ne

StH, ZJ|HE 2| sphere cultureE ?I5t0, 22l NYXX
=i Ch23ts £J1MEE CORM-2(Tricarbonyldichlororut
henium(ll) dimer) 10#956#M, B27, antibiotic antimyco
tic solution (100X) 5ml, hydrocortisone 148/ml, insulin

548/ml, EGF 20ng/ml, FGF 40ng/ml ¥ B-mercaptoethan
ol & %8 MEBM HHXIE & =&t 6well2l 2f wellOll 5#215#
104~1#215#105cells/ml2] MIEZE seedingst Z 1t, 32 M
FH F(sphere)2 2= &t AIEGHAULH. 0125 H,

Olzet &EHE R AotH 2=+t SASS HAlUs AS 2 =

UAULCH.

AII0A =S8t 2t AIYEA Rl EIVNMERZRH 2

o HHSRAS Yl A= UHESs EIINEE &=Sots

LHOZN= 28 JIsS Il S22 MOIE0IHE AIE8HF

ACS g (Int. Immunol., 10(3):275, 1998), XIJ| H|Z=E A}
= 8, U2ss EJIMEESE S0/H822 0lAGH= &
tgst Y Y@, Immunol., 141(8):2797, 1998) S0I
LS HES i So22H UEsis EIIMES

SHe oz AME, MES TR 2a 0 2XHO0I6
oF H8hE So|=o2

P EE > 32 i 0F
e Jn 2 > o

&&0| =l QA= EXE o= =

ol0f O|E ZE o2 M AIE0ots 2”0l QUL
222 MOIEDIH A8 2aloz =, =HoIA 2l AR
LA SS S = ULH S LHE MES EHERAS £0|
MOZ QA= SME g2z BEXot, EXE &t &
2ol ZEMO Ut 2 -G g2 dEE M) MS=2
HESCZ A NEZe &R 2T sS e = UCH £8H A
2ol S =22 SFE SEEHLEAM, 22 HH RS
LYEotd U= MEE =Zelcte A& IFSotCH 6I10 AHE Dt
sgt d22& 2=, FITC(fluorescein isothiocyanate), PE

(phycoerythrin), APC(allo-phycocyanin), TR(TexasRe
d), Cy3, CyChrome, Red613, Red670, TRI-Color, Quant
umRed S0| UAL}.

ed to using the DMEM medium with the collagenase typ
el (Img/ml) the organization is small pieces cut it was
hes to PBS, the digestion for 2 hours in 37C. In 1000rp
m after PBS washing, it centrifuged at for 5 minutes. T
he pellet in which the supernatant remained in the suct
ion and bottom surface centrifuged for 5 minutes at 10
00rpm to PBS after doing washing. After filtering in 100
um mesh and removing the debris it washed to PBS. It in
cubated in the DMEM (10% FBS, 2mM NAC, 0.2mM asc
orbic acid) culture medium. Cells which did not stick aft
er passing one night washed to PBS. While replacing th
e K-NAC media (Keratinocyte-SFM media + 2mM NAC +
0.2mM ascorbic acid + 0.09mM calcium + 5ng/ml rEGF
+ 50£g8/ml BPE + 54g8/ml insulin + 74ng/ml hydrocortison
e) at 2 it cultivated and the adipose tissue originated
Multipotent stem cell liquid of the human breast was ob
tained.

The breeding ratio of the adipose tissue originated
Multipotent stem cell of the separated human breast as
described above was irradiated. Then until the passage
number told to 16 it could know CPDL gradually increasi
ng and having the excellent breeding ratio.

In the meantime, the cell of 5x 10 4 ~1x 10 5 cells /
ml the shape of the globe (sphere) began to be formed
on each well of 6well containing MEBM culture medium
containing the CORM- 2 (Tricarbonyldichlororuthenium(l
1) dimer) 10uM, B27, antibiotic antimycotic solution (10
0X) 5ml, hydrocortisone 148 / ml, insulin 548 / ml, EGF 2
Ong / ml, FGF 40ng / ml the adipose tissue originated M
ultipotent stem cell separated for the sphere culture of
the stem cell and B - mercaptoethanol from the seeding
one result, and 3rd day. From this, it could know while
maintaining the undivided condition having the excellen
t breeding ratio.

In the above case, it has the flow cytometer having
sorting function the method using the FACS method ( |
nt . Immunol , 10 (3) :275, 1998), magnetism biz used,
the panning ( J using the antibody which specifically re
cognizes the Multipotent stem cell. Immunol , 141

(8) :2797, 1998) etc. as the method of obtaining the M
ultipotent stem cell which is revealed the surface antig
en of the purpose from the obtained human adipose tis
sue-originated stem cell liquid. Moreover, as the metho
d of obtaining the Multipotent stem cell including the c
ulture fluid of bulk etc, it has the method of using as th
e column the singleness or this the antibody which spe
cifically recognizes clearly it assembles.

As the flow cytometer sorting mode, the number
dropping front type, the cell capture mode etc. can be
given. Any method notes antibody which specifically re
cognizes clearly the surface antigen of the cell by fluor
escence. The fluorescence about the corporate body o
f the marked antibody and antigen are measured and t
he fluorescence intensity is converted into the electric
signal antibody has the revelation of antigen amount of
the cell. Moreover, the kind of the fluorescent material
used is assembled the kind is possible to separate the
cell expressing multiple surface antigens. Here, the usa
ble fluorescent material may be the FITC, the PE (phyc
oerythrin), the APC (allo-phycocyanin), the TR (TexasR
ed), the Cy3, the CyChrome, the Red613, the Red670,
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AOIE0IHE 0 A5t Z 1}, CD73, CD90, CD29, C
D44, CD1050i 2dderESs Q0. T8, G2 g3
Ol st HHYHESES t, CD33, CD34, CD45, CD
4, CD31, CD62p, CD14 2 HLA-DROI HoltH 25 42
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A0 1 NEXXHUNAN UEes SINES =2

the TRI-Color, the QuantumRed etc.

As the FACS method using flow cytometer, the method
of dyeing the antibody it performs can be used. The pri
mary antibody and the target cell sample in which firstl
y the dyeing of the cell recognizes clearly the surface

antigen are mixed. It incubates in 30 minutes to 1 hour
in ice. The separation is performed after washing to th

e flow cytometer in case the primary antibody is marke
d by fluorescence. The cell in which the second antibo

dy labeled by fluorescence and the primary antibody ha
ving the bonding activity about the primary antibody af
ter washing the primary antibody is not labeled by fluor
escence react is mixed. It the again incubates in the ic
ed water with 30 minutes to 1 hour. The cell dyed in th
e primary antibody and the second antibody the separa
tion is performed after washing to the flow cytometer.

The hematopoiesis related item circle, the special
antigen of the surface antigen of the lobus medius cell
or the nervous system neuron etc. can be given as all
kinds of the surface antigens. It has the CD34, the CD
45 etc. to the hematopoiesis related antigen. The SH-
2, the SH-3 etc. can be given about the surface antige
n of the lobus medius cell. And NSE, GFAP etc. can be
given about the special antigen of the nervous system
neuron. The antibody recognizing clearly all kinds of th
e surface antigens is assembled as the singleness and i
t uses the intended cell can be acquired.

The multipotent adult stem cell according to the
separated invention as described above was analyzed
using the flow cytometer. Then the positive reaction w
as shown on the CD73, CD90, CD29, CD44, CD105. Mor
eover, the immunophenotype about the other antigen
was confirmed. Then the immunological characteristic o
f voice was shown about the CD33, CD34, CD45, CD4,
CD31, CD62p, CD14 and HLA-DR.

Moreover, called multipotent stem cell capable of the
multipotent adult stem cell is the nerve cell, astrocyte,
bony osteogenesis cell, cartilage cell, fat cell and insuli
n secretion pancreatic beta cell the differentiation acc
ording to the separated invention as described above c
ould be confirmed.

Hereinafter, the invention tries to be more particularly
explained through the embodiment. These embodiments
only exemplify the invention. Therefore it has to a pers
on skilled in the art and it will be obvious in the relevan
t industry not to be interpreted that the scope of the
present invention is limited by these embodiments.

embodiment 1: the separation of multipotent stem

HSOHSD SUAHE NN SSee o8 KX
H NYENS 22/510] PBS2 MES OS5, 282 &)

o

XI2 £ collagenase typel (1mg/mDS & JIst DME

cell in the adipose tissue.

The adipose tissue in the breast tissue of the
female lotted out in the Seoul National University b
reast cancer center may be referred to using the D

M mediaE OIZd 37CH A 2AI2t S92t digestiondl &

MEM media with the collagenase typel (1mg/ml) t

L. S22, PBSE AIE £ 1000rpmOlAl 5&2t &4
2ol oA &S WU2 suctiondt ) HIEN €2 A2

he organization is small pieces cut it separates an
d it washes to PBS, the digestion for 2 hoursin 3
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PBSZ M X5 = 1000rpmQ 2 522t I AI22|5t9Ct. ZC. Next, in 1000rpm after PBS washing, it centrifu
100 mesh0l ZE 2 st debrisZ M HSH = pBSZ2 ged at for 5 minutes. The pellet in which the super
Al = 5t % Cf. DMEM(10% FBS, 2mM NAC, 0.2mM asc natar!t remained in.the suction and bottom surface
orbic acid) BHXI 0l 9 2 HIOI Aot st= e At = 2 Sentrifuged for S minutes at 1000rpm to PBS after
NEA2 MES2 PBSE M EGHL], 2mM NAC, 0.2mM a domg washing. A_ft(_ar filtering in 100/ ”_‘eSh and r_e
scorbic acid, 0.09mM calcium, 5ng/ml rEGF. 50 moving the debris it washed to PBS. It mcubatgd in
4g/ml BPE, 5ug/ml 21 &8l 2 74ng/ml hydrocortiso tr.]e DMEM (10%.FBS' 2m_M NAC, O_.ZmM ascorb_lc a
ne= ot o at Keratmocyte SFM medias 220iC cid) culture m_edlum. W_hlle replacing the Keratinoc
oF c yte-SFM media containing 2mM NAC, 0.2mM ascor

ch?}?‘i}d Eﬂ;gm E‘ = jlkgf‘i Eﬂ"'—_a Ot AL, = bic acid, 0.09mM calcium, 5ng / ml rEGF, 5048 / ml
J;:: = T = SS= IEJEI Ol NAXEH R HESS BPE, 548 / ml insulin cells which pass one night wa
ZJ)|HEE 100U Higs EHS AMEOICH sh to PBS and 74ng /7 ml hydrocortisone at 2 it culti

vated and the Multipotent stem cell was separate

d. Figure 1 is a photograph taking a photograph th

e human adipose tissue originated Multipotent ste

m cell with the hundredfold magnification being se

parated into the method.

A0 2: NEXX Sl EJMES

0l
Jx
A
>

embodiment 2: breeding ratio investigation of the
adipose tissue-originated stem cell.

AAN 10 22 B s Soll 22 CHE 212 A2l After it obtained from the breast tissue sample of

SEXX MZE22H XY XAES HY 92 5, AJ| 22l the respective other human individual through the
o2t Yo XUXH Rl CIE2ss EIHER SA separation method like the embodiment 1 after th
22 X A6l 956101, 75-flask0ll 2#215#105% seed e adipose tissue in order that the breeding ratio of
ingst O, 020l Met CPDL(cumulative populati the adipose tissue originated Multipotent stem cell

on doubling level) 2t2 ZAI5IRCH. cPDLE NIE o = of the separated human breast as described above
AS2 UEUWE N22A, S0 22 Aok Ter, was irradiated the CPDL (cumulative population do
ubling level) value was irradiated in 75-flask accor
ding to 2% 10 5 seeding one next, and the passage
number. As the index in which CPDL shows the bre
eding ratio of the cell, it is expressed as the equati
on as follows.

A Al Deletion .

CPDL = In(Nf/Ni)/In2 CPDL = In(Nf/Ni)/In2

(Ni: =J| seeding8t HIZ; Nf: 25 N E =) (Ni: initial seeding one cell number Nf: final cell
number)

12 & 22 A-1 2 A-20i LIEtY Hi e 20], = &9
Ol E AR =IIHEZ(hMAD-MSC1 2 hMAD-MSC2) consequently, as shown in the A-1 of fig. 2 and A-
= 20l 2 (passage number)Jl 162 2, CPDLg0l 2, adult stem cell (the hMAD-MSC1 and hMAD-MSC

Hol 502 LIEHWCE. 2) according to the present invention exhibit 50 th
e passage number is 16.

StH, S 221 B2 Cc= Sdi 212t Xg =& Sl ESIIA
Z(Lin et al.,Stem Cells and Development, 14:92,
2005; Zuk et al., Tissue Eng., 7:211, 2001)° AU
=0l E CPDL gtS LIEtH XSO 2, CPDL g0l 2F2t Al
== 7% 130lAH 30~35 %Y 21 LIEIRICH

In the meantime, B of fig. 2 and C show the CPDL v
alue according to the passage number of conventi
onal human adipose tissue-originated stem cell (Li
n (Detal., (Z/D(Stem Cells and Development, (/
1) 14:92, 2005: Zuk (Det al(Z1)., (DTissue Eng(/1),
7:211, 2001). And in the CPDL value is the respecti

27 (=] =2 dig 2 HdA =0 EgNE-=
ol :ﬂf:a = Ul E} SHl = JIHZ2 20l e passage number 7 and 13, 30—35 and 21 were s
e 2sotti= AS 2 £+ A/UCH h
own.

It could know from this result that the breeding rat
io of the adult stem cell according to the presentin
vention was very excellent.

AR Deletion .

AN 3: XY Rl TESIs EJIHES HASIH EH  embodiment 3: the immunological characteristic of

the fat originated multipotent stem cell.
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A0 10lM =S8t NETH

=dl UEss EIINEE

The adipose tissue originated Multipotent stem cell

A
T
PBSZ M =&tW, EE A

& 5l HES 50l 52

obtained in the embodiment 1 was washed to PBS.

EgA Xe

S0 1000rpme ZE {AMEL2IoIRULH. ASHS HE =
2% FBS 2 PBS2| E8dg YHM AI=S £ 1000rp
Mg 5250 AAZCIGIIULCH. ASHS HEl & HIE
PBSOl 2 ® Al3H sample=

—
=
=

03 1 #215#105 cells
= =FolALCH. 2 welldl antibody(R-phycoerythrin-
conjugated mouse anti-human monoclonal antibo

|0 [

dy)E €1, 230 4022 QI FHIO|ASGHALCE. 21 F Hil
Ol&4=0l 1000rpm2 Z 520t AAZEC|GICEH &S
S FMAHS H PBSE M5l 1000rpme & 5250t
M ECIoIRUCEH. CHAl St , M) AZH WHZE PBSE
M=ot 1000rpmOlAd 5259t A 2elole HEE
UISOlQUCH ASHE MAHSH £ 19% paraformaldehyd
e2 20 A singledt otl), E22 AMOIEDHE 0IEdH
=46 L.

=z
=

ANYsdl EIME
Antigen

HHE A 2 M (FACS analysis)

AD-MSCs

IR N T TR TR TR P PR R e T

O 23, 2 10lM LB Hi 9 2001, & 2O N YWEH
Scil 8X EJIMHEE CD730 ol M= 91%, CDIO0
ol M= 97%, CD290ll THoll M= 96%, CD440i CHoll
A= 83%, CD1050I CHol M= 80%2 24dEtSE B
Ct. 5t OHE S0l Oist HHHSSES S0Ist 2, C
D33, CD34, CD45, CDh4, CD31, CD62p, CD14 & HL
A-DROIl Giot0l 2% S49 HAYsStH SEH4= LEIWHRA
Ct.

SAO 4: NEEH

(sphere) 8 4

LE2sts SJIMES A00

A=
_I_—IEI

A0 10A oIt o NEXA S HES

After trypsinizing the cell was taken away and it ce
ntrifuged at 1000rpm for 5 minutes. After throwing
the supernatant away the mixed solution of PBS a
nd 296 FBS was filled and it centrifuged at 1000rp
m after doing washing for 5 minutes. After throwin
g the supernatant away the cell was floated in PBS
and it was 1 x 10 5 cells busy as the sample humb
er. The antibody (R-phycoerythrin-conjugated mo
use anti-human monoclonal antibody) was put int
o each well. It incubated in ice for 40 minutes. It c
entrifuged at 1000rpm after incubation for 5 minut
es. After removing the supernatant it washed to P
BS and it centrifuged at 1000rpm for 5 minutes. Ag
ain, it washed to PBS and the process of centrifugi
ng was repeated after the supernatant removal in
1000rpm for 5 minutes. Using single and flow cyto
meter 1% paraformaldehyde is put after removing
the supernatant, it analyzed.

Deletion .

The surface antigen analysis of the adipose derived ste
m cell(FACS analysis)

AD-MSCs

[ N L O A T A N |.|. |.|. |.|. |+ |.|.

Consequently, It shows up in the table 1,The adipo
se tissue originated adult stem cell of the presentii
nvention is 91%0 about the CD73,97%0 about the C
D90,96%06 about the CD29,83% about the CD44,Th
e positive reaction of 802 was shown on the CD10
5. Moreover,The immunophenotype about the othe
r antigen is confirmed,CD33,CD34,CD45,CD4,CD31,
CD62p,The immunological characteristic of voice w
as altogether shown about the CD14 and HLA-DR

embodiment 4: sphere formation of the adipose
tissue multipotent stem cell.

Thecell of 5x 104 —1x 10 5 cells / ml the shape of

s EJIHIEZE CORM-2 10#956#M, antibiotic antim

the sphere began to be formed on each well of 6we

ycotic solution (100X) 5ml, hydrocortisone 148/m
I, insulin 548/ml, EGF 20ng/ml, FGF 40ng/ml, B27
2 B-mercaptoethanol2 & %8 MEBM Ul XIE & =35t

=
—
[—

6well2l 2t well0ll 5#215#104—1#215#105cell
s/mle HIEZE seedingst 2, 3~72MEH AT AH(s
phere)ll S 24S 4G AIESIJ[D, & 32 & 40
LIEFLE HEQE 2001, 7~102 MUl S SOIMZEI SAGHA
ATl O (sphere)E 8 4H6lULL.

Il containing MEBM culture medium containing the
CORM-2 10uM, antibiotic antimycotic solution (100
X) 5ml, hydrocortisone 148 / ml, insulin 548 / ml, E
GF 20ng /7 ml, FGF 40ng /Z ml, B27 the adipose tiss
ue originated Multipotent stem cell of the human b
reast obtained in the embodiment 1 and B -mercap
toethanol from the seeding one result, and 3—7 da
y. As shown in figures 3 and 4, the stem cell increa
sed in 7—10 day and the sphere was formed.
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Gt = 230 OE EJIMEE SN A RS Z ),
T 400 LIEH BHet 201, AN E SdotALH
SHE, AAO 10lM =S SJIHE

5#215#104cells/mI= 24 well2 2t well0ll seeding

Moreover, the stem cell according to the present
invention was cultivated in agar. Then as shown in
figure 4, the sphere was formed.

In the meantime, the obtained stem cell 5x 10 4
cells / ml the sphere number was irradiated in the

StOS, AU 3200 el sphere =& XAIGHRICH (E
2). 0 20, E 200 LIEFL HEQE 2601, sphereE HIOI &
O2M ZJ2t EA L QXD JISsiUEsE HS &ols &

QURJUCH. &, & 50 LIEFY HEQE 201, Oct4J &4 &
o= Aoz 20t 0238 AHE SXoH 258 A
E2 I8G=E HE & = JU/ULCH
2 T 4= (Passage number) ALl £+
1 270
2 260
3 271
AANOU 5: NYXER Fel EJ)AHEL HAFMEBA

embodiment 1 in each well of 24 well according to
the seeding one next, and the passage times (tabl
e 2). Consequently, as shown in the above table 2,
the sphere could be confirmed as the passage box
that the long term proliferation and maintenance
were possible. Moreover, as shown in figure 5, it lo
oked at that the Oct4 was revealed with positivity
and it could know while maintaining the undivided
condition having the excellent breeding ratio.

Sphere number
270
260
271

Passage number(Passage number)

Iw IN |-

embodiment 5: the immunostaining analysis of the
adipose tissue-originated stem cell.

ALJ| ALAIO 40l £=S& X8XA 2l EJIHME ATl The obtained adipose tissue-originated stem cell
O E PBSZ Ml & HIE3&I1D, 4% paraformaldehydeES sphere was washed in the embodiment 4 to PBS wi
95 PBSE 3022 NAGIQUCH. PBSE Hl ¥ M5 th the Severn. It fixed on 30 min. to PBS containing
=.0.1% Triton- X1002 88§ PBSE 1022t 2§ 4% paraformaldehyde. 0.1% Triton- X100 is force
(permeablllzatlon)}\l 2ICt. PBS2 Al ¥ M®at =, 1 dinPBS after doing the Severn washing through P
0% NGSZ 1AI2tSOF BIS A D, 1XEHE 895 PB BS contained with for 10 minutes penetration (per
SOl I = OF BF=S A|2ICF. PBSE 33| M=ot 28 me_abilization). It react's by 1026 NGS to PBS af_ter
ME A A LAIZFSOF BFS AIZICH PBSZ Al B Alm doing the Severn washing for 1 hour. It reacts in P
3 = mountingst 21 CF. BS containing the r_)rlmar_y antibody for (_)ne night. 1
: t washed to PBS with 3 time. It reacted in the dark
room by the secondary antibody for 1 hour. PBS sh
ould be the mounting after doing the Severn washi
ng.
ZJ, & 50 LIEFE HiQ 20], &8 230 & C2 Consequently, as shown in figure 5, the
EINE AT0HeE &3 8FAES OFAHEHD & £ } Multipotent stem cell sphere according to the pres

Nestln O =staEie ME OtHStY & £+ /A= Octd

ent invention exhibits the SH 2 (CD105) called the

NIE rir {oir{iJ

e ZJIMIE S O0HH Q2 SH2(CD105), SH3/4(CD

LI:J

marker of the mesenchyme stem cell and the Oct4

73)0|I Oiot $dBtSS LIEFLHRACEH

which it can be called the Nestin which it can be cal
led the marker of the neural progenitor cell, and th
e cell marker of the undivided condition, and the p

ositive reaction about the SH 374 (CD73).

embodiment 6: the differentiation to the nerve of

2A0 6: N& =l U=Ests SIMES AH & A
X229 =3
HAO 10M =S8 NEXX Rl OESts SIMHMEES

the fat originated multipotent stem cell and astroc
yte.

Using DMEM medium with 1mM BME and 102 FBS

1mM BME % 10% FBSE &#JI5t DMEM B XIE Aol

the adipose tissue originated Multipotent stem cell

24 Al 2t H Ul & (preincubation)ol L. 8IS 196 D
MSO 2 100#956#M BHA (butylated hydrxyanisol
e)E RS UIMNE E5t SE BHXNOHAH 90==9F i 2

[= e i

ot MBANEZO Z3E REst US, HAFMS A

StAUCH(E 6). 11 21, & 60 LIEHLE Hi e 2001, = &3
01I ME o2t XXX Rl O=2sls SINAEE MBI

A NHEO £0|8& Q2 GFAP(glial fibrillary acidic pro

O

tein) @ MAHNE E0|E &2 MAP2(microtubule-ass
ociated protein2)0il CHol A HUISS LIEIRUCE.

obtained in the embodiment 1, it did with 24 hours
pre-cultivation (preincubation). In the nerve cell di
fferentiation medium containing 1% DMSO after th
e pre-cultivation and 100uM BHA (butylated hydrx
yanisole), after it cultivated for 90 minutes and th

e differentiation to the nerve cell was induced the i
mmunostaining was performed (fig. 6). Consequen
tly, as shown in figure 6, the human adipose tissue
originated Multipotent stem cell according to the p
resent invention exhibits the positive reaction abo
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T 60AN, RHM =2 A2 25tE HME LHMOUAME FI

TC, TRITCE&E S UEBUWX Z=0E= XS LIEtY SHN

S o =2

ZZO0ICH S E0A 2= MAP2 ALXI2 TRITCO &
SIS 022, MAP2DJL S ERUC=E HE LEIUH,
Z phase contrastAl &l 3} Mergest AIXICZ22H,
2 820l MAP2)Jt HEE MESE2H LIR=E 82

BOIS = AJUCH. T &, AIB M E9 AZE GFAPA

Il

"

ut the MAP 2 (microtubule-associated protein2) w
hich is the GFAP (glial fibrillary acidic protein) and
the nerve cell specific material which are the speci
al antigen of the nervous system astrocyte.

FITC in the cell itself in which the photograph of th
e first row is specialized in fig. 6, and the TRITC flu
orescence may be referred to the negative control

ITCO SMEAE M1, 2LEZE phase contrast

group which shows nots showing. The thing the left

|10 (ulo

MergeSt AR Z2H, 0l sME &0 GFAPI}

MAP2 photograph had the red fluorescence of TRIT

E
3

ra

NEZ2H ULE S23dS
ZUZ2H =2 230 O 2

re
~
=
[
P
b

C in the second line and therefore that the MAP2 w
as revealed are shown. And it could confirm from t

=
SINNEIN MBANE 2 dHNES

he right phase contrast photograph and Merge one

= UULH

o

Mo j0Ir| 2R | > | (02 (2 (kO

LAIOL 7: X & =l O23s EOMES NHANEZ2

photograph to be the fluorescence in which the red
fluorescence came from the cell in which the MAP2
was revealed. Moreover, the left GFAP photograph
of the third line had the green fluorescence of FIT
C. It could confirm from the right phase contrast p
hotograph and Merge one photograph to be the flu
orescence in which this green fluorescence came f
rom the cell in which GFAP was revealed. It could c
onfirm from the result that the human adipose tiss
ue originated Multipotent stem cell according to th
e present invention was specialized to the nerve c
ell and astrocyte.

embodiment 7: the differentiation to the fat cell of

A
=
=3t

A0 10M =S8t XX 24 UEsls EIIMNMEE

the fat originated multipotent stem cell.

The adipose tissue originated Multipotent stem cell

5% FBS, 1#956#M dexamethasone, 200#956#M

obtained in the embodiment 1 was cultivated in a -

indomethacin, 1048/ml insulin, 0.5mM IBMX(3-iso

MEM culture medium containing 526 FBS, 1pM dex

butyl-1-methylxanthine)Z2 & & & a-MEM Hll XI 0l A
2FS0 IS0 CHEdls SJIMEL XNSYANEZL 2
SIE S Eold,Oilred O HMEI S 0|20l EAoHRULCEH.

1 Zu, & 700 LIEIY HiQ 20|, 2 230l GE 212t

NEXTX S GEsts SIMEI)} JNHAZE 25
NS EoIE 4+ JUIUCH

SN0 8: XY Rl hE3ls SIHES HEHEZ9

amethasone, 200uM indomethacin, 1048 /7 ml insuli
n, 0.5mM IBMX (3-isobutyl-1-methylxanthine) for

2 weeks and the differentiation to the fat cell of th

e Multipotent stem cell was induced. It analyzed u

sing the QOil red O dyeing method. Consequently, a

s shown in figure 7, it could confirm that the huma

n adipose tissue originated Multipotent stem cell a
ccording to the present invention was specialized t
o the fat cell.

embodiment 8: the differentiation to the cartilage

=3t

A0 10MH =S8 NSEXZX SH U2sts EINE

cell of the fat originated multipotent stem cell.

It cultivated in a -MEM culture medium containing

107 cells/mIS 24well plate® S4!/ 0 104% 2F&t

5% FBS, the TFG- B 1 10ng /Z ml, and the L-Ascorb

=, 5% FBS, TFG-B1 10ng/ml, L-Ascorbate-2-ph
osphate 50#9564#M 2 2l&¢&l 6.25/48/mI2 S8t
a-MEM HBHXI Ol 2= ¢QF Hi 25t CtE3ls EJIME 2
HoMNEZO 238 SEotd, HEZHNEZO ESHEE
Alcian blue ZMHZE 0|E56t0 E46IAUCEH. I 20, &

80l LIEH BIQF 210], & 2HO I E o128 NS XX
Sl O=Ests SINEI HENEZ 5t
& & JU/ULL.

SN0 9: N Rl UESs SIAMHES =84 MES

ate-2-phosphate 50uM at the center of 24well plat
e the adipose tissue originated Multipotent stem c
ell 10 7 cells / ml obtained in the embodiment 1, it
is busy with 10# and insulin 6.2548 / ml for 2 week
s and the differentiation to the cartilage cell of the
Multipotent stem cell was induced. The differentiat
ion whether or not to the cartilage cell was analyz
ed using the Alcian blue dyeing method. Conseque
ntly, as shown in it showed up in fig. 8 it could conf
irm that the human adipose tissue originated Multi
potent stem cell according to the present inventio
n was specialized to the cartilage cell.

embodiment 9: the differentiation to osteogenesis

o =35

AAO 10AH =S8 X =i & EJ1ME 107

cell of the fat originated multipotent stem cell.

After the obtained adipose tissue originated adult
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cells/mIE TCP(tricalcium phosphate)2 &&5t0

stem cell 10 7 cells / ml was mixed in the embodi

Jiel Tiololl olA0lAlS CIS, 14250 &I =S XA
2ol H&E staingl o2 2A6IQACE. 1 Z2 3, & 90lA
LIEtL HEQE 2101, TCP &S AXIZ(A)UAM = TCP =4
Z ASHES EE0 SolsAD, TCP 2+ EJIME
BZ(B)NAME TCP =912 &= B1S0| JeiE L0t

0o o

=
U[O L, TCPe XN& Rl ZJIMHE ESIF(OUHANE TCP
J

FHE2 EEH0, MM £)] SSH0| AU,
ZO0tAIZ S AEQ OSS N S NESAE & = |
2L AZHIUAC. 0 ZUEEH = L€HA OE 212t A
e Fd UEss SIMEI S84 NES 25
AE OIS = AMULCE.

A0 10: NS 7l CH2sts EIIMES o158l 2HI

ment 1 with the TCP (tricalcium phosphate) and it
was the ectopic implantation at the subcutaneous
ness of dog the organization was processed after 1
4 and it analyzed to the H&E stain method. Conseq
uently, as shown in it showed up in fig. 9 the infiltr
ation of the inflammation cell was confirmed as th
e TCP surrounding in the TCP random group (A). Th
e inflammation neverthless remained as the TCP s
urrounding in TCP and bone marrow stem cell mixe
d group (B). But TCP was mostly absorbed in TCP a
nd adipose derived stem cell mixed group (C). The
typical initial osteogenesis osteoclast pilocytic and
bone matrix having the osteoblastoid cell and mult
icore it was observed were observed. It could confi
rm from this result that the human adipose tissue
originated Multipotent stem cell according to the p
resent invention was specialized to the bony osteo

genesis cell.

embodiment 10: the differentiation to the insulin

HE HENMEZEZS 235

SN0 10M =S8t NEXH FY U2ss EINNEES

secretion pancreatic beta cell of the fat originated
multipotent stem cell.

In the low glucose DMEM medium with 10% FBS

10mmol/L nicotinamide, Immol/L B-mercaptoet

the obtained adipose tissue originated Multipotent

hanolE &8 856l1, 10% FBSE & I8 low glucose D

stem cell 10mmol / L nicotinamide, Immol /L B -

MEM HiXIGll A 24A12tSQF HI S &, 10mmol/L nicot
inamide, 1Immol/L B-mercaptoethanol & 5% FBS
£ &It high glucose DMEMOI 52 S0t Ui 2ol 0l
¢l 2H JE HEHMNEZZS 23E SColRC. 237
HougdMzs Soll &o1st 2, & 100 A LIEFL HE
|, N2 WOl C-peptide & insulin0] = &t ULk,
| ZH FAE HENEZOAN 21&212 E 2l proins
MAEAGE D, 0|2 2l&El ) C-peptideZ LIS
M) ZIUs2H 2 230 OE XY X5 8
EIJIMED ol&el 2H A HEMEZ 235

—
g &+ AUCH.

b

m

(M 40
(=]

forl [2

p—

HT|rr
oI

i [ [, [r [t |10
=)

by
M)
o

re

mercaptoethanol is contained in the embodiment
1, it cultivated in high glucose DMEM with 10mmo

| / L nicotinamide after doing the cultivation, 1mm
ol / L B -mercaptoethanol and 5% FBS for 5 and th
e differentiation to the insulin secretion pancreatic
beta cell was induced for 24 hours. It confirmed aft
er the differentiation induction through the immun
ostaining. Then as shown in it showed up in fig. 10
the C-peptide and insulin existed within the cell. T
he proinsulin called the circular form of the insulin i
n the insulin secretion pancreatic beta cell was ge
nerated. This could confirm from the f divided into i
nsulin and C-peptide, and the result that the fat ori
gin of organization Multipotent stem cell according
to the present invention was specialized to the ins
ulin secretion pancreatic beta cell.

olatez = ¢ WS SEHE 222 MMl JI=0tR®  The specific part of the invention content was

= Hi, g S&2 XAS JtE XA [AAHAM, 0121 particularly described to the or more. And the or m

gt 2HE J=2 ©X HiEEs AAAENY 20I0, 00 ore has to a person skilled in the art of the relevan

O|gl =2 wao HJ MIEtEs He OfLICH. 2 &3 o  tindustry. Itis the embodiment which this concret

AZFO H= HFE HASSH OXE2 SIHE e technology only does with desirable. And the sco

Olotf EOECt & AHO0|LCh. pe of the present invention is not limited by this. 1t
is defined with claims and their equivalent in which
the substantial range of the present invention is at
tached.

SOl CHst 2tEtst &9 Brief explanation of the drawing

T 12 =2 49 mE o2 XgxXA S ChE38ls =J| Figure 1 is a photograph taking a photograph the

= dt

Xl
=2

& 2= ol GE o2t NHXA Fdl U2ss =]

human adipose tissue originated Multipotent stem
cell with the hundredfold magnification according t
o the invention.

Figure 2 shows the CPDL (cumulative population

Ml XZ 2| CPDL(cumulative population doubling leve

doubling level) of the human adipose tissue origin

DE UEH X0ICH (A-1 F A-2: 2 2H E NBE
AR M EVINE.BE C: Sl N Rl E01A

ated Multipotent stem cell according to the presen
t invention (the A-1 and A- 2: with the adipose tiss
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). ue originated adult stem cell according to the pres
ent invention: B C: conventional adipose derived st
em cell).

T 32 =2 9YHo mE o2 oo XgXA Sd CIE38 After fig. 3 cultivates the adipose tissue originated

s A ] =l sp Multipotent stem cell of the human breast accordin

0| C}. g to the present invention with sphere the sphere f
ormed after 7 is shown in terms of 200 ship magnif
ication.

T 4= StE0IA StLS EJIHEIF SAWNMM ATIHE Figure 4 is a photograph showing the display

S48 252 20001 HHEZ UEFWYH AFRIOICH. forming the sphere the stem cell increases in term
s of 200 ship magnification of one in agar.

C 5= 2 29l mE o2 XgxA 2 ChE3sls £J| Figure 5 is a photograph showing the result that

HIXXE CORM-2 &8 MEBM Ui X0l M sphere culture the Nestin, the Oct4, the SH2, the SH3/4 reveals t

=
R
5 & M3 0|25 0 Nestin, Oct4, SH2, SH3/4 he human adipose tissue originated Multipotent st
g ZOlE 100H) IS Z LIEFWY AFRIO|CE. em cell in the CORM-2 containing MEBM culture me
dium after doing the sphere culture using the imm
unostaining in terms of the hundredfold magnificat
ion according to the invention.

T 62 2 2YHol mE o2 XgXA 2 ChE38ls £J| Figure 6 shows the thing in which the human
HIEJ A BANER SAAMESZ 25E AE LEIYH 20l  adipose tissue originated Multipotent stem cell acc
Ct. ording to the present invention is specialized to th
e nerve cell and astrocyte.
C 72 2 29l mE o2 XegxA 2 ChE38ls £J1 The fat cell specialized from the human adipose
HEZZE2H 23512 XY HEZE 20081 22 LIEFWH 31 tissue originated Multipotent stem cell according t
0ICH (A: 23S &HEH 2l phase contrast, B: Oil Red O 0 the present invention is shown fig. 7 in 200 ship
Moz AMBE AH). magnification (a: it dyes to the phase contrast of t
he specialized state, and the B: Oil Red O dyeing m
ethod).
T 82 2 49 M2 o2 XX g tUhEsls £EJ| The cartilage cell specialized from the human
NEZZ22H 23512 HZNEZE 1004 Hie=x LIEtWH 21 adipose tissue originated Multipotent stem cell acc
OICH (A: 23S AEl 9 phase contrast, B: @ 2 M Z 2 ording to the present invention is shown fig. 8 in th
238 MEE Alcian blue @M o2 8015 ). e hundredfold magnification (a: of the specialized

state phase contrast, B: confirms the state special
ized to the cartilage cell as the Alcian blue dyeing

method).

T o= = 290 m@E o2 XNYXE Sl Ch=E3ls =J| Figure 9 shows the bony osteogenesis cell
NEZ22H 2352 S5 MEE LEIY 210ICH (A: TCP specialized from the human adipose tissue originat
O= HX2:B: TCPY 24 EJ|HE &82: 2 c: TCP ed Multipotent stem cell according to the present i
o Netg ESIME 882). nvention (the A: TCP random group: B: TCP, the bo
ne marrow stem cell mixed group:, the C: TCP and
adipose derived stem cell mixed group).
T 102 = 290 mE o2 XXX Sl ChEZ38ls £ The insulin secretion pancreatic beta cell
JNEZ2H EstE 2=l 24 A HEINEZE HSY  specialized from the human adipose tissue originat
JMs Soll #olst A0ICH ed Multipotent stem cell according to the presenti
nvention is confirmed fig. 10 through the immunos
taining.
B1 24 Ot LY
= M= E6l & WS =328 M0 HHY INSHA ANAHS 0|l MAHJUSLICH TetA
B0z Q99 JIsH0| JCH, =2 EHAE [NAHAE A& M= HYJN st HASZSE HAIGH
= AWoZ 0IBHUHAME=E O ELICH AIAE 2 YWERAIDS S0 LMst QAN 25 S8,
OolEHS E2Xs0l CHoto =]/ Aol MAZ XA LSLILC. & EA= AL AHE 59|
S0 SO Sl YUt == fol DB L AAE0 HJESN MM, SAHLHBEZE > gi82 24

(The document produced by using the high-tech machine translation system for the
patent and science & technology literature. Therefore, the document can include th
e mistranslation, and it should not be used as a translation by a professional translat
or. We hold no legal liability for inconsistency of mistranslation, partial omission, and
data generated by feature of system and network. We would like to inform you that
the document cannot be regenerated, copied, and distributed by being stored in DB
and system for unauthorized general public without our consent.)
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