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R Abstract

2 22 HE N Rl Usd SIIME 2 012 &R0=  The invention relates to the placenta tissue originated

MEXIZ MO 2t A2z, B0 P THESZ=, MES 22,  multipotent stem cells and the cell therapy product incl
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FZX S bFGF &5 BHXI0AM B uding the same,and more specifically,to the manufactur
o=z ol=, (a) CD29, CD44, CD ing method and the obtained placental stem cell of the

73, CD90 2 CD1050 (5t 2 U4 HAHstA 42 placental stem cell having the capability which altogeth
D4

LIEtLHD, CD31, CD34, C

5 2 HLA-DROIl CH3l0d 2=  er shows the immunological characteristic of the positiv

SHo| piolstE SAS LIEHY; (b) Octd L SSEA40 CH5H ity about (a) CD29, the CD44, the CD73, the CD90 and

Of QA0 BB SHZ UE; () B

Iaely 2xtgof the CD105 which collects after cultivating the amnion,

H&5H0, S 28 El(round-shape) £= & & Eli(spindle-sh which slices curtain, and the decidua basalis or the pla

ape)o S EH4= LIEHH D, SFM bl XI (sphere-formi
ng medium)tl A ATl 0 (sphere)E &85t Ol=3 &EHZ2
(d) =i, LHHY 2 2 S

centa tissue in the bFGF contained culture medium and
it altogether shows the immunological characteristic of
voice about the CD31, the CD34, and the CD45 and HL

(=) =3
ZP&I; Til}z[ I-i;%xj}ﬂ S ij' S T A-DR HITA—!DR show the immunological chgrgcteristic of
Sl BB E |0l 25 200|022 [2 Ce A the posmv.lty abqut (b) Oct4 and SSEA4 it is adhered t
ZHES DA, HRDAE 4;_%“4 ME, BRI, A o (c) plastic and it grows and shows the morphology c_)f
iy Ty g ’ e olnzl the rounded shape (round-shape) or the line style (spin
OHlf’ KAl =, =83 H|+- =8d M=, £= 9 == dle-shape) and it forms the sphere at the SFM culture
Ol HE HENMERZ Estots s8S It 9101, 228, medium (sphere-forming medium) and specializes in (d)
sUsE, 22429, U3, @8 S XS0 22RO mesoderm, and the endoderm and ectoderm cellular ori
1, 52 =2 40l R0t gin. The long-term maintenance is possible through the
EHEF &, BBt SOIME, 23, MEZXIZXH undivided condition. The multipotent stem cells accordi

ng to the present invention is useful in the breast tissu
e formation it is effective for the treatment of the myo
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(Representative drawing)

pathy, the osteoporosis, the osteoarthritis, the neural
disease, the diabetes etc it has the capability specializi
ng in the myocyte, the blood vessel endothelial cell, th
e bony osteogenesis cell, the nerve cell, the astrocyte,
the fat cell, the cartilage formatting cell, the bony oste
ogenesis cell or the insulin secretion pancreatic beta c
ell.

The placenta tissue, the placental stem cell, the
differentiation, the cell therapy product .

Scope of Claims
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Magtel 20l Slofl =S8, TS
gt ZJ|MIE: (a) CD29, CD44, CD7
CHot 25 2d o HYStH S4=
4, CD45 % HLA-DROIl CHot™o E—‘uz—

EtLH= EX
D1050il

Claim 1:

The manufacturing method of the adult stem cell which
it collects it cultivates the amnion of the human placen
ta tissue, curtain, and the decidua basalis or the place
nta tissue in the bFGF containing culture medium and w
hich shows the property as follows:: the immunological
characteristic of the positivity is altogether shown abo
ut (a) CD29, CD44, CD54, CD73, CD90 and CD105 ; the
immunological characteristic of voice is altogether sho
wn about the CD31, the CD34, and the CD45 and HLA-
DR the immunological characteristic of the positivity is
shown about : (b) Oct4 and SSEAA4 it is adhered to :
(c) plastic and it grows ; the morphology of the rounde
d shape (round-shape) or the line style (spindle-shape)
is shown ; and the sphere is formed at the SFM culture
medium and it has the capability specializing in (d) mes
oderm, and the endoderm and ectoderm cellular origin t
he long-term maintenance is possible through the undiv
ided condition.

Claim 2:

The placental stem cell which it obtains with the

method of claim 1 and which shows the property as foll
ows: the immunological characteristic of the positivity i
s altogether shown about (a) CD29, CD44, CD73, CD90
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LIEHH (b) Oct4 3 SSEA40 CHot & o
£ LtEHE;(c) EctAE0 2250 4&6HH,
d-shape) £ = & & EHi(spindle-shape) 2| SEHE!
LIEFLH 2, SFM BRI A ATl O (sphere)E & 46t0 0|23t
AEHE HI12F FXIDLJtsE; L (d) SHHe, LUK

Ja
Jm

X
o

g R NEZ 2oote sH¥S JHE.

3+ 38!

H280l AU M, &I S KN AE=s 2HME, SEL A
I, HSAME, MBNE, d&NE, ALAME, ol&el 2 H
& L= 2T H Z(endothelial cell)?! X2 SEH2=Z o
= EHBF EDIMIE.

3 48

M2 2| Bt EIIMEE 8+$ S02F OFXFALOIEIE
(azacytidine)S & X2l & = SKBM HHXIU A HHZot= A=

SEI2Z ots, g EIIMEE ZAHEZ 23HAIl= SE.

57 68
ol ¢e Eéé}f, et SINES HHER 254
Jl= 2el:(a) M28 2l EiY SIIMZS BME L FBSES &9
& DMEM BIZI Ol & EHS BH S1; 2 (b) 471 & EHSO4E D
MSO 2 BHAZ %2510 AZEEE STt B,

a7 88

M2& el et ZJ|MEZE TCP(Tricalcium phosphate)ﬂ =
S5t OlA0IAMGHE 28 SE2Z ot, Bt SIIMEE 2
HH NEZZ A= 2

a3 o8

Hgetel U 2ol 23t= REHECZ ER

and CD105 ; the immunological characteristic of voice i
s altogether shown about the CD31, the CD34, and the
CD45 and HLA-DR the immunological characteristic of t
he positivity is shown about : (b) Oct4 and SSEA4 the

immunological characteristic is adhered to : (¢) plastic

and the immunological characteristic grows ; the morph
ology of the rounded shape (round-shape) or the line s
tyle (spindle-shape) is shown ; and the sphere is forme
d at the SFM culture medium and CD105 have the capa
bility specializing in (d) mesoderm, and the endoderm a
nd ectoderm cellular origin the long-term maintenance i
s possible through the undivided condition.

Claim 3:

As for claim 2, the placental stem cell called the
mesoderm cellular origin is the myocyte, bony osteogen
esis cell, cartilage cell, nerve cell, astrocyte, fat cell, i
nsulin secretion pancreas or the blood vessel endotheli
al cell.

Claim 4:

The method of letting differentiate as the myocyte the
placental stem cell which it cultivates in the SKBM cult
ure medium after pre-processing the azacytidine for da
y of claim 2.

Claim 5:

The cell therapy product for the myopathy treatment
containing the myocyte specialized with the method as
an active ingredient of claim 4.

Claim 6:

The method of letting differentiate as the nerve cell
the placental stem cell including the following step: the
step of inducing the neuronal differentiation it processe
s as DMSO and BHA in the DMEM medium containing BM
E the placental stem cell of (a) second claim and FBS.

Claim 7:

The treatment of neurological disorder cell therapy
product containing the nerve cell specialized with the
method as an active ingredient of claim 6.

Claim 8:

The method of differentiating the placental stem cell
which is characterized to the bony osteogenesis cell th
e ectopic implantation is it mixes with the TCP (Tricalci
um phosphate) of claim 2.

Claim 9:

The cell therapy product for the treatment of
osteoporosis containing the bony osteogenesis cell spe
cialized with the method as an active ingredient of clai
m 8.

Claim 10:
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M2&ol et EIIMEZE S AL EFE(dexamethasone), 2 The method of letting differentiate as the fat cell the
S OlEF (indomethacin), 21&2l 2 IBMXE & 828 a-MEM placental stem cell cultivated in a -MEM culture mediu
HHXIOI A HHLGH= 212 EZOR 6t=, B8 ESI|MEE X2t m containing the dexamethasone the placental stem ce
NZZ2 235HA19|= g Il, the indomethacin, and insulin and IBMX of claim 2.

— odg.

AP 118 Claim 11:

M10&el 20l 2ol 23E NLMEE Red222 %  The cell therapy product for the breast tissue

ol 7Y XA L= ME XZ=A. formation containing the fat cell specialized with the m
ethod as an active ingredient of claim 10.

AP 128 Claim 12:

M2& 2| Bt EIIMEZE MSCGM & TGF-HIEt-32 & 28 The method of letting differentiate as the cartilage cell

DMEM HHXIOlA HiZLGte HE EZ R 6=, EHEt ZD|AHIZE  the placental stem cell cultivated in DMEM medium con

EHZNIEZ 25IAI9|= gt taining MSCGM the placental stem cell and TGF- beta -
3 of claim 2.

&P 138 Claim 13:
Mi128tel g0l 2ol 23E ASHMEIE Red222 %  The cell therapy product for the treatment of
ol= Z&#EG =8 ME XIZH. osteoarthritis containing the cartilage cell specialized w

ith the method as an active ingredient of claim 12.
AP 148 Claim 14:

OS2 SHE Laots Bt EVIMEE /=8l 28l JlE 8l The method of letting differentiate as the insulin

EtNEZZ 23tAI7I= &8 :(a) M2&2l Eigt EJIMEE SEI| secretion pancreatic beta cell the placental stem cell in

HEROIME SEOXQ EMALZI H& O HEF-122  cluding the following step: the step : (b) cultivating th

2 =& DMEM/20% CBSOIA B ot= Al L(b) UAEI(n e placental stem cell of (a) second claim in the basic fi

estin)-24 AP A BHASZEH 2 X2AH5E 44X E broblast growth factor and the DMEM / 20% CBS suppl

50/50 =S 2 UK Ol &=D}5H0] B EH= S|, emented as the transforming growth factor beta -1 an
d the step that adds the culture medium which comes f
rom nestin - positivity *** cell cultures making as a co
ndition to 50/50 concentration in the culture medium a
nd cultivated.

P 158t Claim 15:

2 Ol 2ol 23tel Cl&el 2Hl FE HEIMEE | The diabetes-curing cell therapy product containing
S4E0% Rote ¥ I8 NE XIZA. the insulin secretion pancreatic beta cell specialized wi
th the method as an active ingredient of claim 14.

A 168! Claim 16:

ZHNEZ 23tt= SH2 JHXl= H2&2 et ZIJIMEZE | The cell therapy product for the myopathy treatment

SHECT &R0t 2EE I8 NE XIZA. containing placental stem cell as an active ingredient o
f claim 2 having the property of being specialized to th
e myocyte.

AR 178! Claim 17:

MBNMEZ 2otE= E42 JtA= M2&2 Bt EJIMEE  The treatment of neurological disorder cell therapy

REHEOZ R0t dMZEE XZE ME XIZAH. product containing placental stem cell as an active ingr
edient of claim 2 having the property of being specializ
ed to the nerve cell.

& 188 Claim 18:

HBNEZ 23EeE SE2 Jtkle H282 eigt ZJIMEZE  The cell therapy product for the treatment of

FESHECRE gRote SHEE XUEZE NE JIZH. osteoarthritis containing placental stem cell as an activ

e ingredient of claim 2 having the property of being spe
cialized to the cartilage cell.
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P 198 Claim 19:

=84 NEZ 23ltl= SH2 JtXle MH2&2 et ZIJIME The cell therapy product for the treatment of

E RSHELR &R0t BUHEE I=8 ME XI=H. osteoporosis containing placental stem cell as an activ
e ingredient of claim 2 having the property of being spe
cialized to the bony osteogenesis cell.

&3 208 Claim 20:

NIMEZ 235= SE2 A= M2 Eigt EJIHMEE  The cell therapy product for the breast tissue

2L gRote RY A FHAE NE XISH. formation containing placental stem cell as an active in
gredient of claim 2 having the property of being speciali
zed to the fat cell.

A 218 Claim 21:

t &2 The diabetes-curing cell therapy product containing
EHEt EIINEE RSHE2Z gRole 28 XIS& NXE  placental stem cell as an active ingredient of claim 2 h
X Z Al aving the property of being specialized to the insulin se
cretion pancreatic beta cell.

| = Background Art

EJIME & 0l 8R06l=  The invention relates to the invention as the placenta
'H 2 (a) CD29, CD44, CD7 tissue originated multipotent stem cells and the cell the
F AdHdo HASN E4Z2 Lt rapy product including the same, is (a) CD29, the immu
EfLH12, CD31, CD34, CD45 2 HLA-DROI Uiot0d 25 & nological characteristic of the positivity is altogether s
ol Host™ SEMZ LIEHY; (b) Oct4 & SSEA40 CH5H04  hown about the CD44, the CD73, and the CD90 and CD
UAMO| HASIN SMS LIEHY; (c) Z2tAEN 2250 4 105. The immunological characteristic of voice is altoge
X5, S28 Ef(round-shape) &= &8 Ei(spindle-shap ther shown about the CD31, the CD34, and the CD45 a
e)ol SENStX S-S LIEHHD, SFM BIXI 0 Al AT 0f(spher nd HLA-DR the immunological characteristic of the posit

U, LN L QNS Sl MER 23l6ls S22 JiXls o (c¢) plastic and it grows. And the m_orphology of_ the r
=4S EFLHS EHBE =) M T O 25 210|CF ounded _shape (round-shape) or the line style (spindle-
’ shape) is shown. The sphere is formed at the SFM cult
ure medium and the long-term maintenance is possible
with the undivided condition, and the placental stem ¢
ell showing property having the capability specializing i
n (d) mesoderm, and the endoderm and ectoderm cellul
ar origin.

21A1019 HESS2
2

stz ol algk 2Z, 24 The genetic engineering of 21 intensity presents the
2 2H0 MZ2 2o Jtsd2 HAl p?
=

UAS M, =20 possibility of the new solution the human welfare as th
o=z L= e final target to the capacity for eating, the environme

=

EJME Ol |es2 HXE X222 M2
(=

QUL OIENKI= elz2tel UXY XIEE ol &I10140ILF 7 nt, and the health problem. And the utilizing technolog
X XZ SOl MAIZIAOL, B2 22 &) 2=, ¢y of the stem cell rises to the sky as the new field of t
BoHZOolLt ZETE X0 CHEt XAS=EC2 SEX0 A5 he incurable disease treatment. The organ transfer or t

I} 0| &G CE. 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.

Ol0ll EJIMIEH S0 CHEE 2801 DXE O, A0 232 & Thus, it was recognized that pluripotent stem cell

ol LE IS LY sES Itd 2t SIIMIEIL R 22 having the capability in which the concern about the st
dE Iges =€ )| AlEs 2EHCZ HEE = U= X2 em cell research is increased and forming all boilers thr

 QIAEUCH L&, 2 USRI A He 2= &I M ough proliferation and differentiation fundamentally coul
M2 22 UXYE0I/UE O2IEE, A3 &, @590 H+Z&  d solve the long-term damage as well as the most of tr
oS2 XS0 OIZ2JIMX CHASHA EIJIMES B2 Jls48 2 eatment of illnesses. Moreover, until many scientist ne

KIAloH 2tCt. arly told of the human body to the treatment including
the parkinson's disease, which was the intractable dise
ase as well as all long-plaies all kinds of the cancers, t
he diabetes and spinal cord injury etc. it was various t
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ZJ| M Z(stem cell)& XtD| XA S O Ol &
ol MZ2 23lote s¥2 USHH, s EIIME
(totipotent stem cell), ¥ s&(d23ts) I M Z(pluripo
tent stem cells), LIS & (T2 3ts) EI1AHIEZ (multipotent
stem cells)2 2F& =

9ts EJ| Ml E (totipotent stem cells)= GtLES] @& S IR X
Z Mo Lt = s 2tso 23S O NZER2 HAe &
el =& 0= 8MIEZIIMXI2 MIEDLOle4st 822 JHAIN
Ol MIZE ZclotH At20ll OlAGHH GHLtLl &S HAMZ &
MO L2 = JACH d 23t ZI1 M E (pluripotent stem cell
s)y= g, SHig, HHHE S Kol st AIEZQF ZE O
T S U= MEZA, =8 4-582 = LEHLI= HHEHE

(blastocyst) 2l otZ0fl 2 X8t LA Z 2| (inner cell mass)0il
N =cHdt0, Ol BHOF =01 MIIXZet ot CHst CHE XA Al
IZ ZILR M2 MHME S4otK= 6. Usy

(Cts4) EIJIH E (multipotent stem cells)= 0] Al XEJ} X
S0 A= 22 2 J|2S EH5l= S0/HQ MEZLE 235
& 4 e EIIMIEO0ICH

s SJME= X ==0AH 2 =2 22l = A10(Y.
Jiang et al., Nature, 418:41, 2002), 11 & CI2 {4 4
ZHNAME EelE ACHC.M. Verfaillie, Trends Cell Biol.,
12:502, 2002). CtAl Zolf, == JtE el A& =] Al
EO AAQ[KIEH Usd EJIMEE=E IR, €2, 28 2 HE
SHE SO ALHJ.G. Toma et al., Nat. Cell Biol., 3:77
8, 2001; M. Sampaolesi et al, Science, 301:487, 2003;
Y. Jiang et al., Exp. Hematol., 30:896, 2002). 12{Lt,
=2 22 X ZEUL I NZ= I E2H EMdtL,
Olefet NIZS2 232 % ot 210 IS AR A, SO0l
Moz AJEE HHXIS0| e O NEZES tHYat| e
Ch. =, I MEZSS 2ot MAUHAH 2Z36H10t i o
gl &0l QUL

Ol CHolH, ==, X X0 Chsd SIHEL M2 AA
20| 83 & CH(B.Cousin et al., BBRC., 301:1016, 2003;

A. Miranville et al., Circulation, 110:349, 2004; S. Gro
nthos et al., J. Cell Physiol., 189:54, 2001; M.J.Seo et
al., BBRC., 328:258, 2005). =, X2 & (liposuction)d
OIo & 212F XIZHXA0 0l23F MIEZEZ20| ZaZ ] UL,
Ol N2 in vitroM0 A XIZHE, SELANE, 22AME L A

Z2MEZS BSE 2= NMEet=s AFA 0l DS ACHP.

A.Zuk et al., Tissue Eng., 7:211, 2001; A.M Rodriguez
et al., BBRC., 315:255, 2004). Olefst A& =& 2 HH2

o /T

2 FEY A= FE0 AA, JI&E HE S 220t= M
2 EIMES 2AZ2 I JA= HOICH £8 22 A
TFOAME X =& [ MEI 2F Wdls L MAE2ES
£ ol sH0I U301 == 22 AE8S Sot0 s
ZM, EIIMES M2 AAZ2M S22 LIEHHD U

Z2 oldet eIt EJINES SE

Ol 2ACt. QI2t EIIMIE = CHFst

he applicability of the stem cell had been being present
ed.

The stem cell refers to the cell having the capability
specializing to two or more cells while having the self c
opy ability. And it can classify into the pluripotent stem
cell (totipotent stem cell), the totipotency (totipotenc
y) stem cell (pluripotent stem cells), and the versatility
(multipotent) stem cell (multipotent stem cells).

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 ste
m cell (pluripotent stem cells) is that the new life it is d
erived from the positioned inner cell mass it is this spec
ialized to various other histiocytes is formed in the insid
e of the blastocyst which is the cell which can be gene
rated by the ectoderm, the mesoderm, and the various
cells and organization of the endoderm layer originated
and shows up after the correction 4-5. The organizatio
n containing the versatility (versatility) stem cell (multi
potent stem cells) is this cell and boiler may be referre
d to the stem cell specializing in the specific cell formin

g.

In the multipotent stem cells is the adult bone marrow,
it was separated. Thereafter it was confirmed in the ot
her different adult tissue (C.M. Verfaillie, Trends Cell Bi
ol., 12:502, 2002). In other words, the bone marrow is
the source of the most widely known stem cell. And mu
Itipotent stem cells were confirmed from skin, the blood
vessel, and the muscle and brain (J.G. Toma et al., Na
t. Cell Biol., 3:778, 2001; M. Sampaolesi et al, Science,
301:487, 2003; Y. Jiang et al., Exp. Hematol., 30:896,
2002). But the stem cell within the adult tissue like the
bone marrow very rarely exists. It is difficult to this cell
s be not issued with differentiation induction and cultiv
ate. It is difficult to cultivate the cells if there are no c
ulture mediums which the specifically are screened. Th
at is, it has the disadvantage that it is very difficult to
separate stem cells and preserve in vitro.

With respect to this, recently, the fact called the new
source of the multipotent stem cells 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 et al., Tissue
Eng., 7:211, 2001; A.M Rodriguez et al., BBRC., 315:25
5, 2004). It has the advantage that this adipose tissue
massively can extract. It paids attention to the source
of the new stem cell complementing the existing disadv
antage. Moreover, in the recent research, the adipose
tissue cellular origin promotes the muscle play performa
nce and vasa nervorum differentiation capability is kno
wn via the animal model experiment that it has the cap
ability in which. In that way it distinguishes as the new
source of the stem cell.

Recently, the identification of such human stem cell,
and the concern for the generation and isolation are cr
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2% Qe ®™s4(totipotential) £= 8t A (pluripotential)  ucial. The human stem cell is the various adult cell line
HPH MIEOICH 0l S22 J|2 U XX gtk s 4 ages may be referred to the totipotency (totipotential)
o 2519 EA312 E )| X2 A =RECH F2, 0l2ist = OF the versatility (pluripotential) precursor cell can gen
JIMII 0lAI0] A0 W2}, 28, =M stst2x /g = o erate. It acts as the basis for the differentiation of the
AEOZ o &2 o5t 2E6(myeloablation) 015 242 cell necessary for this papab_ility is the boiler ar.1d tis.sue
HRAS /S BEE5ts AlRat QA S RI2 5 QCH development_ and speC|a!|zat|on. _Recently, provided is t
Z=IIMIED} A0 XRS QS = OFL X8 NS AIAID| D A2 he novel clinical tool which as this stem cell transplant
SIX O GRS J=S 5 2A=0 AIRE A 9= o= ation succeeds in thereafter it reconstructs the bone

4t

Sl= =010 =HJ} EXYSICH. £, XA st SFL Xz Marrow with the disease, and the myeloablation (myelo

?EEIF o A X2 HAC %DIHI&T;;I%SEOT =cz xg ablation) due to the exposure to the toxic chemical ag

S0 QUCH WMatA S S HNAS SIIAMZ Ciar 2A0 ent _ar\d/or rgdlatlon an.d it does or it sgpplements. The

EOHGEIOA, OB RRO2BE ZIHEO WY L K= additional evidence which proves tha.t it is not.eve.ryon

MAS QTG o= AHEO|CH e but the stem cell re-multiplies multiple organizations

== M= e ) and it physiologicals it anatomicals it makes the functio
n turn around but the function can be used exists. Mor
eover, the histotechnology, and the application of the
stem cell at the gene therapy childbirth and cell therap
y product are rapidly progressed. Therefore, presently,
in the relevant industry, while the concern about the s
tem cell increases it is the situation where developmen
t and manufacture of the stem cell are desperately req
uired from various organizations.

HHO LS Summary of Invention

2Ho S Effects of the Invention

Ol &t & MBI Jl=¢t B2t 201, =2 2ol 2 ElEt 222 0l As described in detail in the above, the manufacturing

S BHE SOIMIEL MEYYHE JIES UE ZH2ZFH  method of the placental stem cell using the placenta

EI)IMEE HEoth= 2 BlWoHA, 0 EEH22 MAote &= tissue according to the present invention is useful in

UD, 2 LHN M2 Usd EJ)IMEZ=s 2HE, E2UI M the breast tissue formation it is effective for the

I, S NI, AMAME, SN, NYHEZ, 3284 N treatment of the cirrhosis of the liver, the

I, 2EAM MIE, £= 01&2 2H| H A HEHE So2 235 osteoporosis, the osteoarthritis, the neural disease,

5t= =22 JHX D U0, J‘_%:H:ﬂ’ ZhEE, g_z_pg%:’ A28 the diabetes etc the stem cell is manufactured from

ME, oLy SO X200 SUHX0|D, LY XX HAN S8 the other organization it compares and more efficiently,

510 it can produce and it has the capability in which the
multipotent stem cells according to the present
invention specializes in the myocyte, the blood vessel
endothelial cell, the bony osteogenesis cell, the nerve
cell, the astrocyte, the fat cell, the cartilage
formatting cell, the bony osteogenesis cell or the
insulin secretion pancreatic beta cell etc.

Oladcz 2 4 s EMs 222 MGl D=6t = Ht, The specific part of the invention content was

SN O SAO XIAS JHE KHOIH UM, 0l48t RHMZE J| particularly described to the or more. And the or more

=2 CHX| HIHRISH A A LB 0|0, Ol0 QI3 = &3 ol  has to a person skilled in the art of the relevant

2 I} ISt = 240] Ol e giuust 240|C}. [t2tA = & industry. It is the embodiment which this concrete

ol ANl e HES MRS )2HEQ SIIE2( technology only does with desirable. And a person

|50 Ot & 210|C}. skilled in the art will be clear the scope of the present

invention is not limited by this. Therefore, it is defined
with claims and their equivalent in which the
substantial range of the present invention is attached.

JI=& WAl Technical Task

ool 2 ¢HNs2 Tkt ZAUMAM EIIMEE MZEStAX  Thus, in the inventors is the various organizations, it

Ole =gt 21 P EHE XS 0/1E0t0d Eigt =01 MIZE Ml made many efforts in order to manufacture the stem c
2@ XX Z2 0l1E6tH ZIIMZE M8t ell. Then the placental stem cell the stem cell was man

| =

= a] tot 22 Hostd 8oz MAtst ufactured using the placenta tissue in case manufactur
A Q22 S0l 2 LS 2AEHH T AL e using the existing adipose tissue it compared. It confi
rmed more efficiently, to could produce with the amyno
logic like this and the invention was completed.
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This Purpose of the invention represents (a) CD29, the
CD44, the CD73, the CD90 and CD105, altogether, the i
mmunological characteristic of the positivity which it c
ollects after cultivating the amnion, sliced curtain, and
the decidua basalis or the placenta tissue in the bFGF
(Basic Fibroblast Growth Factor) contained culture med
ium. And the manufacturing method and the obtained p
lacental stem cell of the placental stem cell having the
capability which altogether shows the immunological ch
aracteristic of voice about the CD31, the CD34, and th
e CD45 and HLA-DR it shows the immunological charact
eristic of the positivity about (b) Oct4 and SSEA4 it is
adhered to (c) plastic and it grows and shows the mor
phology of the rounded shape (round-shape) or the line
style (spindle-shape) and it forms the sphere at the SF
M culture medium and specializes in (d) mesoderm, and
the endoderm and ectoderm cellular origin. The long-te
rm maintenance is possible through the undivided condi
tion are to be provided.

It is still another object of the present invention to
provide the cell therapy product for the cell therapy pr
oduct for the treatment and breast tissue formation inc
luding the osteoarthritis, containing the differentiation
method to the myocyte, the nerve cell, the bony osteo
genesis cell, the adipose tissue cell, the cartilage cell a
nd pancreatic beta cell and specialized cell as describe
d above or the placental stem cell from the versatility
placental stem cell the osteoporosis and diabetes etc.

Structure & Operation of the Invention

JIRIE EHEF EDIMES ME 28 U S8 B )M E
MZoh=H 2UCH.

= oo ¢ (12 SHS AJ S8 B BIMERLEH 2
HEZ, MENE, 28 NE, ILEXAE, H2 NE L 3
T HIETMERO Sohee o &) 258 ME = A Efs
EIMEE BR0ls BRRY, BUZS ¥ O SO AR
S NEXEHSY RY X H88 ME ISHE HIot=0
ULt

23O P L AE

AD| 2R 245D S50, 2 LY MRS 2, B,
JIM et Eu EHE ZES Z2pHLIOH X bFGF 85 bl
KIOIA tHS 8t CHS 5]46Hs S S 86, (a) CD29, C

D44, CD73, CD90 % CD1050f CHSI 25 Lo HASH
EH2 UEHHLD, CD31, CD34, CD45 2 HLA-DRO CH3SHO
D5 SHo HASN EHS LIEHH; (b) Oct4 %L SSEA40]
Ot 2do| HAst™ EH S L}E ; (c) SctAE 22
| &&ot0, s28 EH(round—shape) L= dEe(spindl
e-shape)2| EEiSE SHS LIEFHHLD, SFM BHXIOHIA AT
O(sphere)E 4Gt 0I=23t &EH2 EI[2F Rt IHSE,

S H
_|

tn

2 (d) SHig, WS L Al =l NMIEZZ 23tote s8=
J}II._ EyENES EHt'F SIINES Mg & ol &
of ==Cl= Biet 2DIMZEE HSECh.

Eat a9 =S EiEt 20| NEZRH, 2HE, =4 Al
I, 0ZME, NSHNE, ASHE E= A HEMEZ 23t
AJlE 28 S M3ett

CEe, = 282 &2 =S= Bt 2J| AE = 0|22 H
ZoteE NELE Rs 4222 gRote MEIISHE HSE

To accomplish the above objects, the invention
provides the placental stem cell which is property havin
g the capability which altogether shows the immunologi
cal characteristic of the positivity about (a) CD29, the
CD44, the CD73, the CD90 and CD105 and it altogether
shows the immunological characteristic of voice about
the CD31, the CD34, and the CD45 and HLA-DR it show
s the immunological characteristic of the positivity abo
ut (b) Oct4 and SSEA4 it is adhered to (c) plastic and i
t grows and shows the morphology of the rounded sha
pe (round-shape) or the line style (spindle-shape) and i
t forms the sphere at the SFM culture medium and spe
cializes in (d) mesoderm, and the endoderm and ectode
rm cellular origin. The long-term maintenance is possibl
e through the undivided condition obtained with manuf
acturing method of the placental stem cell shown and t
his including the amnion, curtain, and the step that it c
ollects after cultivating the decidua basalis or the plac
enta tissue in the collagenase and bFGF contained cult
ure medium. The amnion slice.

Moreover, the method for letting differentiate as the
myocyte, bony osteogenesis cell, nerve cell, fat cell, ¢
artilage cell or the pancreatic beta cell is provided from
the obtained placental stem cell described in the abov
e.

Moreover, the present invention is to provide the cell
therapy product containing the obtained placental ste
m cell described in the above or the cell specialized fro
m this as an active ingredient.
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= UM AHSE SO #3OMENEE EIIMEH3O#E ZiHY
of e HIE YOl2I29E STHX 22 HEE XS
BOZSH £+SE 4 ¢ o

o 2 4 Us BIAMEE B EIIME, otsH
I, Usd HE 2 =& 8P (progenitor) AIZE ZEHe

= UHUMN AIBE 20 #39#TIS A M Z#30#E TRF Al

xel o 26000 MIE 280l 2olol S MERS ARsHS

2= MEE NFBCH OHs4 MES Zel, THss MEE 2

S NE S S45lds S22 2N 20

= GHM ABE R0 #3048 T E#3MH= SH S8 0|
lc= e HEE

NEZZ E2stE AL S8 RE2 X5 S €40
5

2 UM ARE 20| #30#E )| M EH39HE XX U I\
ol S451E IS HAGITE HINSHOZ S &
PAE MEZ KRS SIMEE 2SS oS A
CHSA MZOICH ZIIMTE 2040 EIIHE, E= 5Lt
CEJ| ML 5HLIC R 2H(#394% 0l (transit)#39#) HIZ2

o

SoE A QO 0SS0 RXO| H5tD AXME HEYO| HIE
2 ZAE[,

= S0 A AF2E 20f "2 3t (differentiation)"= HIZJ} 2
o ZAGI AEGHE SO A2 PEL IS0l S2316ts
SAF = M

Ol M0l He SEOIRE OE dEH2 2= AtOI0 22X Q!
OO MDl= 2, E= 0 ZU2N EHOZ FEE == U=
2= BFRAZ US0N A= &S 235tk st

= LA AISE S0 #39HN LI S MA3H=E AE2Z
2H =2c, e R S+t MAS Sol MEE ME R XX
EXNE, LYo SHOZ MAELD=E 243 (01= FDA
AE)2ZAM, ME 82 XA JIlssS SEA2IJ| /AGHH &
OlAE Xt S5, = 0IBSHMEE HA0A S4loHdETHA
LI THE SE2Z NE dESH E4= BHetAldle 2 &

Hereinafter, the invention is particularly explained.

1. The definition of the term.

In the present invention, the cell in which the used
term ' placental stem cell ' is not induced from the inne
r cell mass of the blastula is named. The stem cell whic
h can be obtained from the placenta comprises the pla
cental stem cell, the versatility cell, and the pluripoten
t cell, and the acceptance of an appointment bulb (pro
genitor) cell.

In the present invention, the cell having the used term
' pluripotent cell ' is the scalability to the arbitrary subs
et of 260 abouts the cell type of the mammalia body is
named. It does not have the capability in which the plu
ripotent cell forms all cell types to the versatility cell.

In the present invention, the cell forming the
organization of the special type the used term ' precurs
or cell " is specialized to the cell of the special type is n
amed.

In the present invention, the master cell which it
unlimitedly can reproduce is nhamed so that the used te
rm ' stem cell ' form the specialized cell of the boiler an
d organization. The stem cell may be versatility or the
pluripotent cell which development is possible. The ste
m cell can be divided into the daughter stem cell of 2 o
r one daughter stem cell and one originated (the ' trans
ition ") cell. And thereafter it is mature of the organizati
on and it is proliferated to the complete cell of the for
m.

In the present invention, it refers to that the form or
the function is changed while so that the cell disrupts
and deposits and the used term minute (differentiation)
grows the phenomenon, that the structure or the funct
ion makes be special in other words, the cell of the cre
ature, and the tissue equivalent perform the task whic
h is given to each. Generally, relatively, the simple grou
p is the other subsystem more than two it qualitatives
should be the separated phenomenon. For example, in
ontogeny, as the distinction including head or body et
c. been generated in the at first time homogeneous bet
ween part which it knows which or the myocyte the dis
tinction including the nerve cell etc. been generated in
the cell the difference it qualitatives is nearly generate
d in the between part of any kind of primary kingdom t
hat was the homogeneous at first time. Or the complici
ty in treason which it qualitatives it can distinguish as
the result or the state divided into the subsystem is do
ne as the differentiation.

In the present invention, medical supplies used as the
object of the treatment through a series of action of t
he etc. changed, and the diagnosis and prevention the
biological property of the other method the cell it is us
ed medical supplies (US Food and Drug Administration r
ules) in order to restore the function of the cell or the
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go HRE SOt XZ, M L MY SHCZ AM2He=E
olES XNEEL NEXSH= MES 23tE <ol et 2
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organization are named as the object of the used term
' cell therapy product ' is the separation from human, t
he cell which cultivates and which is manufactured thr
ough the special authoring and organization the treatm
ent, and the diagnosis and prevention. According to th
e cell therapy product is the differentiation degree of t
he cell, it is classified as the somatic cell therapeutic a
gent, and the stem cell therapeutic agent. And the inv
ention relates to especially, the stem cell therapeutic a
gent.

2. The separation and refinement of the placental stem
cell.

The placenta is made among the pregnancy for the
fetus and it consists of the weight 500g, the diameter
15~20cm, and the discotic of about thickness 2~3cm.
Supplies the nutrient to the fetus the blood of the pare
nt includes to space one side of the placenta contacts
of the parent and the other group contacts with each
other with the fetus. The placenta comprises the amni
on, curtain, and 3 layer of the decidua. Moreover, the
positive number gives about the thin and transparent fil
m in which the amnion surrounds the fetus. And the st
em cell of the fetus exists in the amnion. The stem cell
of the parent exists as the film in which the epithelial c
ell of the womb turns so that the fertilized egg be conc
eived an idea in the womb and the decidua is formed. A
mount of the stem cell which is in the placenta is quite
abundant and proliferation goes well and the differentia
tion is possible with another cell.

The decidua (decidua) or the amnion originated stem
cell separated from the human placenta organization (h
uman term placenta) according to the present inventio
n is classified as the autologous adult stem cell of adul
t. The autologous adult stem cell does not become a pr
oblem since using the placenta tissue.

Generally, multipotent stem cells are refined through
the method as follows from the placenta tissue with th
e separation. The invention relates to the placenta of t
he mammal, preferably, the placenta of human. And thi
s is the processing after the expulsion, from the womb
and multipotent stem cells it is cultivated, the placenta
| stem cell, and other biomass are created. It is obtaine
d from the placenta in which the placental stem cell is
delivered from the womb. In a preferred embodiment, t
he placenta is cultivated under the presence of growth
factor [the example: bFGF (Basic Fibroblast Growth Fac
tor) and EGF (Epidermal Growth Factor)].

In the present invention, firstly, according to the Korea
university hospital clinical test Ethics Advisory Board tu
torial the placenta, the Korea university annex Kuro ho
spital collected in the eutocia and the premature birth
childbirth. The Multipotent stem cell was refined throug
h the method as follows from the human placenta tissu
e with the separation.

The amnion and decidua are separated from the human
placenta tissue sample and decidua wash to the respec
tive PBS. The amnion and the washed decidua organiza
tion are small pieces cut off. The amnion which it small
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ed Eagle Medium, Gibco) HHXIZE 01 &5 37CUH A 1AIZ2t S
ot 3tat M 2ol PSS SHCt.

S8t X 2EE XXSZ 100m 04 (mesh)0l ZE 250 2
HEIK 2 XS RHE 1200rpmOl Al 1~1022F RAI2 2|
SIICH AFZOH2 MM (suction)3t D HHEHO) LS T2 PBS
2 HIEE = 1200rpmO 2 1~1022 A 22|51 A0, it
Ol U= HelS CGANTER B 22AI21 5 bFGF)} 8 99 0f
1= DMEM HIXIOfl A BIQEBHTH, O, =2+ ZO|MEO| X
S HIZH SA0| €D 01910 MESS 2R06H0] AUCH

Oldet E2JIMEE SetA80 RHE0 d&E6tH, S 2

(round-shape) £&= HdEH(splndle shape)2| EEHEH %

S22 LIEHHCH OIS0l XLt = Cl4 B0l 22X 22 M

2 PBSZ MI&EGHL, HHIIE 2~320tCH WHSHH A HH?—J@FO#
CIZHENBOIM =2lEh 28 £ = 220t K UEsts EIIA

—
TS £SoHRULCH

D] 2clE et Rl Osd SIIMES SAES TAIS P
H th 2= (passage number)Jt 120 0|2J|7tXl, CPDLO| &
Noz ZIol 8t SAES2 IR eE 242 € = UC (—L

11 2 12).

S8t EIIME= SFM X0l A AT 0 (sphere)E & &6t

Ol=st MAEHZ #D12t RXIDt JtSoCH(E 4). = 29U A
AE IS8t SFM BHRIS| StLEZ 10 #956#M, 1 x antibioti
¢ antimycotic solution, 1 #956#g/ml hydrocortisone, 5
#956#g/ml Insuline, 20 ng/ml EGF, 40 ng/ml FGF, B27,
B-mercaptoethanol= & % 6t= MEBM (Mammary Epitheli
al Basal Medium) BiXIE € % ULt

SAE NES A4 L RS RS MEISH, NE 28, 2
HIZ3HeH (S SOf, XX S014 £= ME-EX SOIX &

T GMAIR), 2 243 M ZE ZF(fluorescence activat

ed cell sorting, FACS), AtJ| 43 NZ _Tr(magnetlc a

ctivated ceII sorting, MACS)EE tE2 EEMNME HE D=

ALE0t=E EE 2 NMES EEH ZEX0AMS B E = DiL

28 80|83 £= S=&(confocal) &0I&S AP%GFO# MIZE
IT

Ol HHIE HAOIHL, E=EPCR Y SN LS T2 Y
(profiling) 2t 20| &aolf 2200l 2 SKIE Jl=S M%é}O# =
X LSHUAC BgE SHECZM A 2UIHZE = U

Ct.

BrEr&et AA I%EHOHA-I EHEHOI A BHEE MIEZE= Eolf =0kl
SKAE I, oE 2= 7l FaEe, A4 MEE2,

FAZEE4AD, EEE CHE M2 2clH = MESIH, L= ol
Z0H0 SXE 25 28S AISot 2=

pieces cuts and decidua organization is 100.

The organization filtering the chemical disassembled
organizations in 100£m mesh and was not disassembled
1~10 discrimination was centrifuged in 1200rpm after t
he removal. The pellet in which the supernatant remain
ed in the suction and bottom surface centrifuged 1~10
discrimination at 1200rpm to PBS after doing washing.
After floating the pellet which is in the bottom surface i
n the well at the single cells it cultivates in the DMEM
medium in which the bFGF is contained. At this time, in
case of the mesenchyme stem cell, it is adhered to the
bottom surface and the cell of the excepts are wealth

Y.

This stem cell exhibits the morphology of the rounded
shape (round-shape) or the line style (spindle-shape) it
is adhered to plastic. After two days was over cells whi
ch were not fixed on the dish bottom surface washed t
o PBS. While replacing the culture medium at 2—~3 it cul
tivated and the amnion or the decidua originated Multip
otent stem cell liquid separated from the human placen
ta was obtained.

If the breeding ratio of the separated placenta
originated multipotent stem cells as described above is
irradiated until the passage number tells to 12 it can kn
ow CPDL gradually increasing and having the excellent
breeding ratio (figures 11 and 12).

The obtained stem cell forms the sphere at the SFM
culture medium and the long-term maintenance is possi
ble through the undivided condition (fig. 4). In the pres
ent invention, the MEBM (Mammary Epithelial Basal Med
ium) culture medium containing 10 uM, 1 x antibiotic an
timycotic solution, 1 pg / ml hydrocortisone, 5 pg / mi |
nsuline, 20 ng / ml EGF, 40 ng / ml FGF, B27, B -merca
ptoethanol can be given about one of the usable SFM
culture medium.

The change at the surface marker of the number of
proliferated cells and form using the type is the standar
d cell detection technique like the flow-cytometric anal
ysis, cell sorting, the immunocytochemistry (it dyes for
= example to the tissular peculiarity or the cell - cover sp
ecific antibody), the fluorescence-activated cell sortin
g (fluorescence activated cell sorting, FACS), the self
activation cell sorting (magnetic activated cell sorting,
MACS) and cell are measured or the form of the cell is i
nspected using the optical microscope or the confocal
microscope or by experiencing like PCR and gene expres
sion profiling and measuring the change at the gene ex
pression using the technology which is known to have t
he well in field the change can be monitored at the eas

ily.

In a preferred embodiment, the cell cultivated in the
placenta experiences and it experiences and or it is cla
ssified using the technique, which is known to have in f
ield for example, the density gradient cent rifugation, t
he magnet cell sorting, and the Flow Cytometer or the
other cell separation technique using the classifying me
thod which is known in field.
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For example, it has the flow cytometer having sorting
function the method using the FACS method ( Int. imm
unol , 10 (3) :275, 1998), magnetism biz used, the pan
ning ( J using the antibody which specifically recognize
s clearly multipotent stem cells. Immunol , 141 (8) :27
97, 1998) etc. as the method of obtaining multipotent
stem cells which are revealed the surface antigen of th
e purpose from the obtained placenta originated stem c
ell liquid. Moreover, as the method of obtaining the mul
tipotent stem cells including the culture fluid of bulk et
¢, it has the method of using as the column the singlen
ess or this the antibody which specifically recognizes cl
early it assembles.

As the flow cytometer sorting mode, the number
dropping front type, the cell capture mode etc. can be
given. In one embodiment, it is marked by the it is evid
ent fluorescently label. The cell is handled through the
cell sorter and the cell is separated based on the combi
ning ability about their used antibodies. The particle cla
ssified with FACS- is sunk to the directly within the dis
crete well of 96 well or 384 well plate and the separati
on and cloning can be accelerated.

Antibody which specifically recognizes clearly the
surface antigen of the cell through any method is note
d by fluorescence. The fluorescence about the corpora
te body of the marked antibody and antigen are measu
red and the fluorescence intensity is converted into th
e electric signal antibody has the revelation of antigen
amount of the cell. Moreover, the kind of the fluoresce
nt material used is assembled it is possible to separate
the cell expressing multiple surface antigens. Here, the
usable fluorescent material may be the FITC, the PE (p
hycoerythrin), the APC (allo-phycocyanin), the TR (Tex
asRed), the Cy3, the CyChrome, the Red613, the Red6
70, the TRI-Color, the QuantumRed etc.

In the present invention, as usable one method the
FACS method using the flow cytometer, the method of
dyeing the antibody it performs can be used. The prima
ry antibody and the purpose cell sample in which firstly
the dyeing of the cell recognizes clearly the surface an
tigen are mixed. It incubates in 30 minutes to 1 hour in
ice. The separation is performed after washing to the fl
ow cytometer in case the primary antibody is marked b
y fluorescence. The cell in which the second antibody |
abeled by fluorescence and the primary antibody havin
g the bonding activity about the primary antibody after
washing the primary antibody is not labeled by fluoresc
ence react is mixed. It the again incubates in the iced
water with 30 minutes to 1 hour. The cell dyed in the p
rimary antibody and the second antibody the separatio
n is performed after washing to the flow cytometer.

3. The property of the placental stem cell obtained
from the placenta.

The isolated stem cell from the placenta may be the
bactericidal activity it homogenizes. Moreover, the easi
ly is obtained by the suitable form (in other words, the
pharmaceutical grade) that it prescribes the stem cell f
or human.
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12 i CD Al2l= & OIS, WE

=0 CD29 (mononuclear cell marker), CD31(endothelial
cell and stem cell marker), CD34, CD44(hematopoietic
cell marker), CD90(mononuclear stem cell marker), CD
73(T-cell and B-cell marker) CD105(endothelial cell ma
rker), CD45(hematopoietic cell marker), =2 & E 20l

KIOl&otH FACS 240l B3 &= UCH.

= 2o Y 2o === BISXE BBt =

N2 28 ZEX2 &0l 2o 7B E = ACH: CD29, CD44,
CD54, CD73, CD90 % CD1050i CHotH 25 24| HAsSt
& E4= UEHWH LD, CD31, CD34, CD45 % HLA-DROI CH

JIMZ= 6tol

ol0 25 S42 HYs E42 |’EI‘IF_H[:|' Olcder MIxE 2
HX= ol 200 2ol SX= 20l T, 6E SH RAl
ZE4A0I00 2ol 2HO2 é’é*% = MEGHL, g-ME E

HHX SHZ M=

EE 2 2wl HE ZIIHIEE 0I2SHAEC HIE DIH2tD
8 & 9l= Oct4 F= SSEA4S OFHE 0/2510 =0lg & 9
CHE 9). Octa= EIIMZ0IA OISSHAEN BXQKEM &
U2 YD, JSZ0HAES (B 2522 H10-2004-
01057165 "0I2 HHOFE I MIZ 0l SOIXQl U228 ",
HetoI=2E5 =& H10-2004-0096780S "ER = HiOF &

EAR
L& RNAY,
NE
b Ch23ts
20!, 0123t
4 £8s A
Specific Embryonic Antigen 4)J} ¢!
ol EMetCi=s R L R0A 0l0] &

O OI23 &L |Xl Oct4 R L& AHE 0=
et2I=53E3 H10-2006-00921285 "Ut=
B ®A R P?XOH ool SAS0l SOt 212t HIUHE
S HE L O MELE" SHA LIEHS B2t
AERC g)lﬁli%'; US| /I8 AE2=Z Oc
&2 ot A0l SA0IC &t, SSEA4 (Stage
FHHOIZSJIAI 22 2
FSI M Ue AHALOICH.

b &
12

=13 =]

(=S —
éE}
T-PCR
F&(template)Z 501 0|0l & Eot=
éa* Ct3, 0IZ 0I=6t PCR A &ste Dl
ENE2 (1) 9™ ALE A (reverse transcriptase)
AZ2E cDNAZ M ZX5t= A D (2) cDNA
HE/AE SEANIE=E NH2=2 OIEOMIIﬁ 2

o T T
= ===

nomic) DNAZRH E3 | L BRE S5

=zZo
o =

St

=]
Al
=

04 RN
o1 E
=(ge
S
0

o
g

i

Oct4 ¥ SSEA42| RT-PCR(Reverase
Transcriptase-Polymerase Chain Reaction)S
RT-PCRS &&= &E20H0 SXIE0 A= D|EO|[:|’

2 S8 2212 RNAE

cDNAE

=0I0,

£ 0/ Z0ot

E olgaot

HE2

AIl= & 20 ol e = 2% oPOI‘Z’EIEPOIHIOIH
22 LHS Soll )tsSotE RNA 2420 AEZH-0l HS
2reteh =0F Otllet, REXS GIIME 2E0| Jtsot)| 2
Ol =2 mRNA2l ZJIME 2 HdAEHS A€ [ 2H =30l
&= JI=0IC

EPRL
HIHE 9).

= Oct42t SSEA4S| & 0fl CHolf 2F

Caricaturize and cells can be applied to the FACS
analysis after the long term culture with surface CD ser
ies antigen marker for example the CD29 (mononuclear
cell marker), CD 31 (endothelial cell and stem cell mark
er), CD34, the CD 44 (hematopoietic cell marker), the
CD 90 (mononuclear stem cell marker), CD 73 (T-cell a
nd B-cell marker) CD 105 (endothelial cell marker), the
CD 45 (hematopoietic cell marker).

The placental stem cell done with desirable obtained
with the method of the present invention can be exami
ned by the presence of below cell-surface mark closel
y: the immunological characteristic of the positivity is a
Itogether shown about the CD29, CD44, CD54, CD73, C
D90 and CD105. The immunological characteristic of voi
ce is altogether shown about the CD31, the CD34, and
the CD45 and HLA-DR. After this cell-surface mark exp
eriencing and being summarily measured by for exampl
e, the Flow Cytometer according to the method which i
s known to have the proficiently in field it washes. It is
colored to the anti- cell surface antybody-enzyme conj
ugate.

Moreover, it can confirm using the marker of the Oct4
which the placental stem cell of the present invention
can be called the cell marker of the undivided condition
or the SSEA4 (fig. 9). The Oct4 may be ordinarily, it sh
ows up in the human umbilical blood originated Multipot
ent stem cell with an increased monoclonal antibody sp
ecific for KR10-2004-0105716 A human embryonic stem
cell in the technical field, the double stranded RNA for t
he undivided condition maintenance Oct4 gene silencin
g of KR10-2004-0096780 A mammal germ and stem cel
I, and the reproductive integrity by KR10-2006-009212
8 A osteoclast base right place analogous structures it
is well known in the stem cell as the undivided conditio
n marker and manufacturing method thereof etc. Moreo
ver, it is the fact that is already known to the person s
killed in the art that the SSEA4 (Stage Specific Embryo
nic Antigen 4) exists on the surface of the human embr
yonic stem cell.

The expression of the SSEA4 and Oct4 may be formed
of the RT- PCR (Reverase Transcriptase-Polymerase Ch
ain Reaction). It is the technology in which the method
of the RT-PCR is known to have in the relevant field. T
he test process it is the technology implementing the P
CR amplification using this RNA is to the mold (templat
e) and the corresponding cDNA is thus synthesized of t
he RT-PCR is the specific site are same as those of a p
rocess of manufacturing the cDNA from RNA using (1) r
everse transcriptase and process of amplifying the spe
cific site using (2) cDNA the method of amplifying the p
rocess is the specific gene region from the genome (ge
nomic) DNA it is made (2). Mainly, the base sequence a
nd transfer amount of the mRNA the sequencing of the
gene is possible the experimental method is more simple
than the RNA analysis of being possible through the me
thod like the blot hybridization in which this method pla
ys may be referred to the technology which is helpful
when conducting researches.

The placental stem cell of the present invention
exhibits the positive reaction about the expression of t
he Oct4 and SSEA4 (fig. 9).
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ZEI)HES EH NIE R8229 ol 20kl &
ol SXE Lol 2ol == = A2H, WIS S, (1) EHEt
EJIMEZE o2 S0t OLXHAHOIEl Bl (azacytidine) S & X2l
b = SKBM Uil XI(cambrex, co.)0llA 2HEZZ22 23 K
& 2 1, (2) Bt ZJ|HIEZE BME (beta-mercaptoet

.

I o

=y

anol) 2 FBS(Fetal Bovine Serum)E & % &t DMEM i X
Ol MEieF 5td, AD| & B2 2 DMSO(Dimethyl sulfoxid
e) ¥ BHA(Butylated hydroxyanisole)& XM 2Iot0 A&
E REEY = AL, (3) EHELZIINEE TCP(Tricalcium p
hosphate) 2t E&6t0] 0| A0/ASHH =84 MEZ 23HAIZ
2= A1, (4) Biet BIIMEE &AL EF&(dexamethasone),
Ol =Ml EFAI (indomethacin), & el 2 IBMX (3-isobutyl-
1-methylxanthine)E & %8t a-MEMUH XI Ol BH 2FSH0 Kl
HZZ 23HAIZ2 2 QUL

Co, 4| BHSS RNE 24 T SN TESD 22 |
WS AIZ5H0] T B EX(ME SO ZX-SOIX T Al
T-HX SOIN AR MES GMe) U HEjo MEE S
SIOIAl, e H0IF T BEF HOIPS MBS0 MO
EHE ZAIBIOR2M, = PCR U SEK-28 T20AD 2
S oo 20Kl 215 DX IS A0 RER LA
HEE SHYORM oIS & AT

6. BB ZIME & 012 SFHAMEL 018

4. The differentiation of the placental stem cell.

The placental stem cell obtained with the method of
the present invention has the capability specializing in
the mesoderm, and the endoderm and ectoderm cellular
origin. It can be induced in order to specialize along th
e specific cell lineage including the inhibitory effects on
adipocytes, the chondrogenesis, the osteoblast differe
ntiation, the hemopoietic cell differentiation, the myocy
te differentiation, the blood vessel cell differentiation, t
he neural cell differentiation, including the interstitial c
ell differentiation. In the specific embodiment, it is indu
ced so that the placental stem cell obtained according
to the method of the present invention specialize for th
e use at the transplant and ex vivo treatment protocol.
In the specific embodiment, it is induced so that the pl
acental stem cell obtained according to the method of
the present invention specialize in the specific cell type
and in order to provide the healing gene product it is d
esigned to the gene.

In the specific embodiment, the cell which is
specialized after being treated with constant temperat
ure with vitro compound which is induced so that the p
lacental stem cell obtained with the method of the pres
ent invention be specialized is directly transplanted to
the test objects. Therefore, the invention comprises th
e method of letting differentiate the human placental s
tem cell using the type culture land for sale. Therefore,
the versatility placental stem cell according to the pres
ent invention comprises the myocyte, the nerve cell, t
he astrocyte, the bony osteogenesis cell, the cartilage
cell, the fat cell and the method for letting differentiat
e as the insulin secretion pancreatic beta cell.

It cultivates in DMEM medium containing the BME
(beta-mercaptoethanol) (2) placental stem cell the diff
erentiation measurement to the specific cell type of th
e stem cell experiences and it can be performed with t
he method which is known to have the proficiently in fi
eld and the FBS (Fetal Bovine Serum) in a -MEM cultur
e medium containing the dexamethasone (4) placental
stem cell, the indomethacin, and insulin it mixes and IB
MX (3-isobutyl-1-methylxanthine) and it can let differe
ntiate as the fat cell.

Moreover, while differentiations measure the change of
the form and cell-surface mark (the cell is dyed to the
tissue-specific or the cell - cover specific antibody for
example) using the technique such as the flowcytometr
y and immunocytochemistry the form of the cell is irradi
ated using the optical microscope or the confocal micro
scope. In that way by experiencing like PCR and gene -
expression profile and measuring the change on the ge
ne expression using the technique which is known to h
ave the proficiently in field the change can be confirme
d.

6. The usage of its differentiated cell and placental
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stem cell.

2 2Yol Biet E2I|ME =, M =& L= J|20] S&56t= The placental stem cell of the present invention, is the
MEZ 2, € S0 SIIHE = SHHMZEZE O Mzt 0| organization of body or the boiler may be used in the in
Al CE= =0l0fl Qo 23, X2 T UM s st 29 tended the cell colony, for example, the engraft of the
X2 OD2EZ0 AIRE £ QL AlD| =2 2t5o| giet =J| 4 stem cell or the cellular origin population, the strengthe
T= =Mat= ZE&'% Al = 23HA1H, MEA U Biste = hing by the transplant or injection, and the therapy pro
ROl G N 5FHLE ME8HM XX = X9 AEA|Z £ 9 tocol of the treatment or the replaced various kind. Or
Ct. E&t xﬁg&gg HOF EJIMIE Dt A2 gl= xl2 —2g the organization in which the placental stem cell of the
ZIA HHOF SDIMEES =2 23Ol BB SIIHEZ WHIE 4 present invention exists is strengthened in the world. It
QI YR, = Lo BBt EI|ME £= 09 25t 4= becomes the organization new or changed or it can bin
= S95l= AXGH0I0, MM B SO AHES, XA d with the biological tissue or the structure. Moreover,
20|UUE 22 W So| DNE, ZPEY, BORZEO B the embryonic stem cell can be replaced with the place
s o oLy SO X222 NZI2HS Su =& a4 x 4 Ntal stem cell of the present invention in the therapy p
T R2H S ARE & QAT rotocol in which the embryonic stem cell is typically us
ed. For example, it can be used for the Alzheimer, cont
aining the placental stem cell of the present invention
or the specialized cell the parkinsonism, including, the n
eural disease, the muscular dystrophy, the amyotrophic
lateral sclerosis, including, the myopathy, the osteoart
hritis, the osteonosus and diabetes of the osteoporosi
s, including, the cell therapy product for the cell therap
y product for the treatment and breast tissue formatio
n etc.
2 2o A st AASEHNAM, EHEI2 222 EfEF ZJ| It can be used for self including the other stem cell is
MIE 2 b £ X conformity and the nonconformity HLA Ministry of Justi

£0{, ce blood transplant and allogenic hematopoiesis transpl
=04 ant of the invention. For example, the placental stem c

L]

0

o
Io

PSIPNPNS 1L4| AZAH, 22, 1, 22, 4, 4=, = ell of the present invention replaces the therapeutics tr
ol x =5 T SAHMEZ 23} ansplant protocol, for example, the stem cell of the live
= EHJ‘HI/\I HI Mg% A OICH. r, pancreas, extension, lungs, nervous system, musclar
system, bone, bone marrow, thymus, spleen, telasubm
ucosa, germline or the hair or the cellular origin as the
strengthening but it can be used.

FR 2 2T 0%
D

Bt EDIMEZE, M0z RAUMEI MEE= I8 £= The placental stem cell can be instead of used in the
R TZEZNA SHS 2] 8P2ME (HWES0, HSAM treatment or the study protocol in which the cellular ori
I, EINE, ZEAMIE, FE AEME, AIZEIME L 2 ginis typically used with precursor cell (for example, th

£ SUHI S) Ul AFRE 2 QLT e cartilage cell, stem cell, hemopoietic cell, pancreas p
arenchymal cell, neural stem cell and muscle cellular ori
gin etc) of the specific class.

2 2Ye Hi EJIMEE=E HE, A = otHe 23, XIE  The placental stem cell of the present invention can be
*= EHJHIOH MEE = AL HIE S0, EE 2 AIZEH0A used for the cartilage, the strengthening of gun or the

ULCE. = | =,
IZEHB(MHE S0, EF SEE)0| 2 ¢Ho| gigt = ligament, and the treatment or the substitution. For ex
j|H|_,_§_‘$’_E-| A ES EH M oAZXz px22 et 42 ample, in the specific embodiment, it is coated with the
AAIZEINA S, 2ZE(MZE SO, 22)0| EiL )| Z2% cartilage tissue structure in which the prosthesis (for e
B A& IBRXR DX22 HRASC} E6, 2 XE xample, the buttock prosthesis) grows from the placent
22 =2 A0|8H 980 BEO| RN 220 Al2E 2 ¢ al stem cell of the present invention. In the other embo
CHOIZ E01, 28 [Resnick, D. et al, Diagnosis of Bone diment, the j.oint (f_or example, the kneg) is re-organize
and Joint Disorders, 2d, 1988]0I A2 T2 & 2). d to the cartilage tissue structure growing from the pla
cental stem cell. Moreover, the cartilage tissue structu
re can be mainly used for the reconfiguration operation
of the different joint of the type (for example, the prot
ocol at literature [Resnick, D. (I)et al, (/) Diagnosis of
Bone and Joint Disorders, 2d, 1988]).

2 22 EE SINMEE 2E222H OJIE =8 % JI&  The damage of the boiler and the organization in which
o &4 s%rzal ASE 4= QUCH Ol2ist 4 AIZE 0A  the placental stem cell of the present invention is caus
=, X0 BB EOIMEII ST &Yl A 7P§/v| Z4& ed from the disease is restored but the damage can be
EH EAA =022 WY E= 3=SA2 = JUCHOIE used. In this embodiment, it prescribes the placental st
358 L= gALA 0|F 2 HANE SALAID| D, ggg& em cell for the patient and the organization or the boile
0] B9 ARXRZ 2L, r damaged as the result of the disease can be made tu

rn around as regeneration (for example, the immune sy
Page 15 of 21
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stem of the chemical therapy or the radiation after is i
mproved. The immune system is restored the heart tiss
ue of the myocardial infarction this after).

Moreover, the placental stem cell of the present
invention can be formulated as the injectable material
(WO W096/39101 A cited due to for example, the refer
ence literature of the present application). In the other
embodiment, it can be formulated using polymerization
or the crosslinking hydro gel in which cell and organizati
on of the present invention are described in (5,516,53
2): US5,654,381 A (it is altogether cited due to the ref
erence literature of the present application).

. 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 preparation and separation of
the placenta tissue.

According to the placenta is the Korea university
hospital clinical test Ethics Advisory Board tutorial, it w
as collected by the eutocia and the premature birth chi
Idbirth and it used in the Korea university annex Kuro h
ospital for the research. It put into the saline solution
containing the placenta tissue is the antibiotic and it m
oved to the laboratory.

The amnion, which organized the placenta whether the
placenta tissue which went to the laboratory washed u
sing PBS and it removed the debrises of the different or
ganization and blood cells or it removed blood cells tiss
ue using the hemolysis buffer the curtain (chorion), an
d the decidua basalis and placenta (placenta bad) orga
nization were carefully separated using the respective
posset.

embodiment 2: the separation and cultivation of
the placenta originated stem cell.

It using the sterilized mesh separated each
organizations place on 100 w2 dish small pieces sliced to
1—-2mm size. Thereafter, using 100 wire fabric it places
on the culture medium containing collagenase and it re
acts at the minimum 1 hour in the culture medium of 3
7°C for the maximum 4 hours, the organization in which
the collagenase was processed was skipped over. In th
is way, cells separated cultivated in 100mm dish in 3
7T, 5% CO 2 under condition DMEM medium.

comparative example 1: the placenta tissue and

? B EJINMZEE
JH OIMEI Ml

- o

02

adipose tissue-originated stem cell culture efficien
Cy comparison .

The stem cell was separated from the adipose tissue of
5g. In case of cultivating the ten million or more the ce
lls could be obtained after two subcultures but the ten
million or more the cells could be obtained in case of th
e placenta tissue of about 3g after the initial subcultur
e. Through this, it is seen that it is more efficient than

Page 16 of 21



the case of cultivating the trunk cell using the placent
a tissue, and the case of cultivating the trunk cell usin
g the existing adipose tissue.

AN 3:EHEEA Sl EJHEZL SAE XA embodiment 3: the breeding ratio investigation of
the placenta tissue originated stem cell.

& 2ol eIzt gt XA R Chsd SIIMES SAY

of et =S £

ZHONMIS B EX MEZR
=5

AYY  The breeding ratio of the stem cell obtained according
ZALGHRILCH. 282 THE 2 to the propagating method of the separated human pla
JENE2 Bt ZJIMEE & Al centa origin of organization multipotent stem cells as d
Ol 1 LHAI 30t 22 22l 22 =, 75-flaskll 211 escribed above was irradiated. After the placental stem
1054 M 2 (seeding)dtSiLCt. cell brought was obtained from the placenta tissue sam
ple of the respective other human individual after the s
eparation method like the embodiments 1 through 3 it d

id 75-flask with 2 w1 10 5 seeding (seeding).

CPDL(cumulative population doubling level)& M2 & It is the index in which the CPDL (cumulative

AE8 LIEtHE NI=2 M, population doubling level) shows the breeding ratio of t
he cell.

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

(Ni==D| seeding8t M Z=, Nf=%2& MZ=) (the Ni= initial seeding one cell number, and the Nf=

final cell number)
o] AloZ LIEFY 4= QUL It can show in terms of the consciousness.

NS Qe SIOIMIE L 22 Fef ZIIMES CPDLE  As a result of observing CPDL of the amnion originated

J#II:H—.—(passage number)0fl 2k 2+&s Z 0 HU+ JF 12  stem cell and decidua basalis originated stem cell accor
MY 2 300i Z3= CPDL 22 UEHHCH (£ 11 2 12). 0] ding to the passage number when the passage number
215t CPDL 2t2 012t Xgt == K2 ZJ|MZE( Lin et al., st is 12 the CPDL value which the number mounts up to a

4 TT

em cells and development, 14:92, 2005; Zuk et al., Ti bout 30 is shown (figures 11 and 12). This CPDL value i
ssue eng., 7:211, 2001)°| 1 g3t RSN 0 Znt25%F S similar to the value of human adipose tissue-originate
2 Yo 2 A SIOMNEE SAS0| S s,az,sopug 31 d stem cell (Lin et al., stem cells and development, 1
= oF & QIQIC}. 4:92, 2005: Zuk et al., Tissue eng., 7:211, 2001). And
it could know from this result that as to the adult stem
cell according to the present invention, the breeding ra

tio was very excellent.

A0 4: EHE Bel OsH SINME b

1o
e

o]
=3

o
JA
Jn

| embodiment 4: the immunological characteristic of
the placenta originated multipotent stem cells.

AAI0 UM =S8 ENBHER R Chsd ZIJIHMEE PBSZ The placenta tissue originated multipotent stem cells

M&Eot, Eg4 Melgt F NZ2E =0l 58 = F 1000r obtained in the embodiment 3 was washed to PBS. Afte

pmMOZ ANSL|GISCH ASUS HEl = 5% FBS ¥ PBS I trypsinizing the cell was taken away and it centrifuge
] 1000rpmeZ 520t a2 dat 1000rpm for 5 minutes. After throwing the superna

o

clotRUCH &SNS Hel S==

21 1105 cell@ =50} 2t & (well) 0l 2 X (R-phyco lled and the mixed solution centrifuged at 1000rpm afte

erythrin-conjugated mouse anti-human monoclonal an ' doing washing for 5 minutes. After throwing the super

tlbody)E 2, AS0| 402 SOF Q1T W 0| &BHRCH o3y hatant away the cell was floated in PBS and it was 1
0l =0l 1000rpmS 2 5:.50} 2 A2 2|5 CY. b= OH = mo 10 5 cell busy as the sample number. The antibody

Tcod Todo OOﬁE

{8t ¥ PBSZ A= 5tD 1000rppme 2 52 =0t 2iaze|s  (R-Phycoerythrin-conjugated mouse anti-human monoc
AACH. CHAl BHE1, APD| ALZ 04 H )& PBSZ A= 51D 1000rp lonal antlbo_dy) was put |nt.o each well. It mcubateo! ini
m01|/.k-| 52 S0l QUAIZOGs DES BI=510 . AEOS ce for 40 mlnu.tes. It centrifuged :_;1t 1000rpm after mcg
T 5 ‘loo/‘— PEP ;O 815 = (paraformaldehyde) 2 = bation for 5 minutes. After removing the supernatant it
M;T_ 0 5 5 28 S p Y s washed to PBS and it centrifuged at 1000rpm for 5 min
’H < E(smgle)g otl, S22 AOIEDIEE 018 =40t 1e5. Again, it washed to PBS and the process of centr
Ch. 2 Z0, OfehOoll & 101 A LIEHE Bier 201, = ZE 2 ifuging was repeated after the supernatant removal in
EHHJi&' sl EHer SJIM 2= CD29, CD44, CD73, CD90  1000rpm for 5 minutes. Using the single and flow cytom
= CD10501 CHotO 2F &fdo| HAs A SHd= UEWL,  eter 1% paraformaldehyde is put after removing the su
CD31, CD34, CD45 & HLA-DROIl CHStKH 25 S42 HA  pernatant, it analyzed. Consequently, the placenta tiss
SN EHZ2 UEIEE & 2 JAALCH ue originated placental stem cell of the present inventi
on it beneath shows up in the table 1 represents the C
D29, the CD44, the CD73, the CD90 and CD105, altoge
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ther, the immunological characteristic of the positivity.
And it could know the CD31, the CD34, and the CD45 a
nd HLA-DR to altogether show the immunological chara
cteristic of voice.

EHEtS el SIIMEL EHE A Z A (FACS analysis) The surface antigen analysis of the placenta originated stem ce
. II(FACS analysis)

Antigen AD-MSCs

CD29 + Antigen AD-MSCs

cD31 - CD29 +

CDh44 + CD31 -

CD90 + CDh44 +

CD105 + CD90 +

CD34 - CD105 +

CD45 - CD34 -

CD73 + CD45 -

CD34 - cD73 +

HLA-DR - CD34 -
HLA-DR -

AAIN 5: BBt Sl OsH EJIMES Oct4 & SSEAZ embodiment 5: the Oct4 and SSEA expression

8 =24 analysis of the placenta originated multipotent stem ¢
ells.

AAI0 30 =SE EHEE 22 ESOIMEE PBSE Ml ¥ The obtained placenta originated stem cell was washed
b0, 4% paraformamehydeg &5t PBSZ 3022t in the embodiment 3 to PBS with the Severn. It fixed o
J5ICH PBSZ Ml Y MIES =, 0.1% Triton-X1002 n 30 min. to PBS containing 4% paraformaldehyde.
F2 5 PBS2 10'='D_+ £ £ (permeabilization) Al 2! Ct. PBSZ 0.1% Triton-X100 is forced in PBS after doing the Seve
Ml & K= st =, Blocking buffer (5% goat serum)2 2| rn washing through PBS contained with for 10 minutes

35104 4 LOiI?—I B AlZH SO BIZ2AIT| D, LXIEHEZ SR8 BI penetration (permeabilization). The Blocking buffer (5%

ocking buffer(il StEZ &S0+ BHEAIZICH. PBSZ 33| M &Gt goat serum) is processed as PBS after doing the Sever

D, O|XHEHHIZ2 LA A 1AIZFEOF BIS A|ZICH PBS2 Al & D washing and it reacts at 4 T for the one-hour. It rea
cts in the Blocking buffer containing the primary antibo

Sks) iNnas 27 &= 2+

/Odll’% J;’;éqr&]loantmggzéjalzi’ O|99%11{ (l),} ;;}I El}i: dy fpr one night. It washed to PBS With 3 time. It reac

m’910| octa sl SSEAOHTZHSPO# OM;F;'— LEHHSLCHE 1 ted in the dark room by the second antibody for 1 hou

= ee=e MR r. PBS should be the mounting after doing the Severn

0). washing. Consequently, as shown in figure 9, the blast
ogenesis stem cell according to the present invention e
xhibits the positive reaction about the Oct4 and SSEA
which are the marker of the human embryonic stem cell

(fig. 10).

0o ko= 0>
0 0 JZ*_' S
O|I

o

ﬂJIO

§ RT-PCRZ 0| &5t Oct42 £& % SOIBH AL, RT-8 Moreover, the expression of the Oct4 was confirmed

2 37TCH A 5022, 70TCH M 102 iﬁkﬂ 4 PCR-gt using the RT-PCR. The RT- reaction performed in 37T i

S2 95T A 522+, 12l 95C01|/\-| 30%x/ 58TCOIA 40 n for 50 minutes, and 70T. And the PCR- reaction perfo
Et

o

x/72C01|/\-| 1$9§’4OQIOI At OI:l(cyc|es) SHs_ =, 72¢ rmed the cycle (cycles) of 40 time in 95T in for 5 minut

OlA 1022 235tQCH 1 20, & 90 LIEFL Q= 2% es and 95T in 30 second / 58T in 40 second / 72T to 1
JIME2O S SOINE L 2o S0 EI|MZO 22 800b minutes after doing the row in 72T with for 10 minutes.
pOIlAl 2B E0 ASS &oIst & QAL Consequently, as it showed up in fig. 9 it could confirm

in case of the decidua basalis originated stem cell and
amnion originated stem cell to be revealed in 800bp.

AAO 6: EHBER Osd ESIIMES ZHEZ2 £33t embodiment 6: the differentiation of the modern
times captive of the placenta tissue multipotent stem c
ells.

A0 30A =St BBt EE 7l Ohsd SIIMEE 10 After being busy in the flask in which 10 ng / mi

ng/ml Il E 2 9 El (fibronectin) 0l 2E T A= ga}ﬁiOﬂ fibronectin is the obtained placenta tissue originated m

S8 & 10 AM 5#39#- 0t XHAHOI EI €l (azacytidine)2 0| ultipotent stem cells coated in the embodiment 3 it pr

5H0l 24A12F SO MX2|2 8}, M2l & SKBM HiXI(Ca €-processes using 10 AM 5'- azacytidine for 24 hours.

brex, Co.)2 0/2510{ 10 Y SOt AT & B AMS The immunostaining was performed after the preproces

N sing using the SKBM culture medium (Cambrex, Co.) for
10 after doing cultivation.

>3 oA

20, =2 230 2 22 et 2R 7ef Ohsd ZJIME Consequently, the human placenta origin of
= 2SHES S0/ 0124100 CHot 2-BHES LHEHY organization multipotent stem cells according to the pr
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esent invention exhibits the positive reaction about the
myosin called the special antigen of the muscular cell. |
t could confirm from this result that the human placent
a origin of organization multipotent stem cells accordin
g to the present invention was specialized to the musc
ular cell.

embodiment 7: the differentiation to the nerve cell

&

AAI0 30A =
BME & 10% FBS = Fa*
& Bl 2 (preincubation) &t
#956#M BHAE &= &t

232 R =otULCH.

=i Ohsd SIJIHMEE 1mM

HHXIE AtSoll 12 S¢t
Het = 19 DMSO % 100
ot R XA &3 A

BHXIE &Ototn oY

Ol
KR
310 -|0|

=l Cisd SJIM=E
AP(inaI flbrlllary acidic

DZ, 2 LY TS Q2 EYEER
S AN HANE %m% 291 G

of the placenta tissue multipotent stem cells.

Using DMEM medium with 1mM BME and 10% FBS the
placenta tissue originated multipotent stem cells obtain
ed in the embodiment 3, it did for 1 with the pre-cultiv
ation (preincubation). In the nerve cell differentiation
medium containing 1% DMSO after the pre-cultivation
and 100uM BHA, the differentiation to the nerve cell w
as induced. The neuronal differentiation inducing mediu
m was added and the immunostaining was performed af
ter 9.

Consequently, the human placenta origin of
organization multipotent stem cells according to the pr
esent invention exhibits the positive reaction about the
GFAP (glial fibrillary acidic protein) called the special an
tigen of the nervous system astrocyte. It could confirm
from this result that the human placenta origin of organ
ization multipotent stem cells according to the present
invention was specialized to the nerve cell (fig. 6).

embodiment 8: the differentiation to the bony

protein)0fl CH5H0] LA BISS LIEFKICH 0 ZD2RE =
0| [HE Q12 EHBHEE Rl CHsa EDIHI_%DP BNER
S5E A2 OIS & UACHE 6)

AAOI 8: EHY Sel TS SIIMES ZEH NE29
—E—sa}

AAI0 30 =S8 EHBHE A Rl B EIINMEZE =84
=% UKl (0.2 Amol/L dexamethasone, 0.05 mmol/L as
corbic acid-2- phosphate, 2 10 mmol/L beta-glycophs
phate, 5 — 30 % QI2t X et =0l 3l A4 5tH0d HIH
=E dl 042, EctA23A0A BHY (5% CO2, 37, iKX=

420 aFEM WH)SHH 288 NEZZ 23E RS0t P.
& AlE = 142 [ Alizalin red S SME S 0|26H04 EH B

(=)
2 u;g ZOINED BES HER 2o ASS =016t
Ch (2 7).

CY— =
4 =

H} X XI

AANO 9: EHEIER Ctsd SIIME NEMEZS 2

o

osteogenesis cell of the placenta originated multipotent
stem cells.

After the obtained placenta tissue originated placental

stem cell was diluted in osteoconduction culture mediu

ms (0.1 Amol / L dexamethasone, 0.05 mmol / L ascorb
ic acid-2- phosphate and 10 mmol / L beta-glycophsph
ate, 5 — 30 % human serum or plasma) and the cell nu

mber was counted in the embodiment 3 it played in the
flask with cultivations (5% CO2, 37, and the culture me
dium is the single replacement in 3 —~4) and the differen
tiation was induced to the bony osteogenesis cell. Whe
n being 14 it confirmed after the culture start that the

placenta originated multipotent stem cells was specializ
ed using the Alizalin red S dyeing method to the bony o
steogenesis cell. .(fig. 7).

embodiment 9: the differentiation to the fat cell of

)
A0 SUA =S8 Bt EE 7ell Chsd SIIMEE 5%

FBS, 1#956#M Dexamethasone, 200#956#M Indometh
acin, 104g/4£ Insulin, 0.5mM IBMX(3-isobutyl-1-methyl

xanthine)2 &S st a-MEM HHXI0IA 23 SOt Ui 2old CF
S8 SIIME NSHNEZS 232 R&ot1l, Oilred O &
MEHS 0|20t =AGHACH O 2, 2 YH0l [HE 212+ EH
Bt XX Q2 Chsd SIIMED NSHMER 25tE AE &0l
g = JUJUL(E 8).

SOl Cisr 2tes 89

the placenta tissue multipotent stem cells.

The placenta tissue originated multipotent stem cells
obtained in the embodiment 3 was cultivated in a -MEM
culture medium containing 5% FBS, 1uM Dexamethason
e, 200uM Indomethacin, 1048 / £ Insulin, 0.5mM IBMX
(3-isobutyl-1-methylxanthine) for 2 weeks and the diff
erentiation to the fat cell of the multipotent stem cells
was induced. It analyzed using the Oil red O dyeing me
thod. Consequently, it could confirm that the human pl
acenta origin of organization multipotent stem cells acc
ording to the present invention was specialized to the f
at cell (fig. 8).

Brief explanation of the drawing
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2 B8 7l 5208 =1 M EZ(mesenchymal stem cell,
MSC)9| & Bl (morphology) 0l CHSt & 01& AH&IOICt.
EX4II(FACS)E 01230 JIHESY S
2 A5t 2H0ICH

H[[

< 32 RHE 24I|(FACS)E 0I85t0 22 K2 MSCSl B
PSS S BAE ZI0ICH

= 42 A SEMHIXI 0 3212 st 10T 2retel 1
Of HAAZI0I T, BE SFMBHXIOfl A 7242 BH2EEH LHICHAY DI
Heretoro] ALIO & AHEIOICH

T 5= 2HMEZ2 23 (Myogenesis)Hl JHA, MM-3160
HHA(ZSHME 232 XA 1022 &6 24 (A) ¥
2

JIMEetal(B) Ko SIIMZN s o XI55 A (aMy
o0sin-FITC) 2| &0/ A& 0| CH

T 62 MAMEZ9 23 (Neurogenesis)l AU A
NM3229B X[ (A BN 23H= BIXD)0IA 10 2¢
(A) LoIMeetelB) e EIIMEN e HH XA 58
AH(aGFAP-FITC) 2l &01& A& OILCH.

T 72 SHMEZ2 23H(Osteogenesis)l YHAM, 22H(B)
L IIMESHU(C) el EINTMIE0 CHSHO Alizarin red S A4
HOZT JMEE ALXNOICHA:HEZ; B:SHE 232 5t
20 Sl ESIINE; C:EHE SHE2 ot I e S
AR S

T 82 N ZANEZ2 Z3(Adipogenesis) il AN A,
2(B) E IIMEHU(A) el EINMZ0l CHotH Oil red O
MHZ HME ALMOICH

S 9= OCT40ll Cist RT-PCRZ W OICH &Rl 1:0t31; &l 2:
RT-reaction control; &ll9! 3: &8t =J|MIE; &I 4:01 X
getot 2N E; EIIOI 5:PCR-reaction control].

T 102 220 ED/E S& X E 0|86t HAX XSS HAL

Z AR OICHA:OCT4; B:SSEA4; C:CD44, CD54 & =

Figure 1 is a microphotography about the form
(morphology) of the placenta originated mesenchyme s
tem cell (mesenchymal stem cell, MSC).

Figure 2 is a result analyzing surface antigens of the
decidua basalis originated MSC using the Flow Cytomet
er (FACS).

Figure 3 is a result analyzing surface antigens of the
amnion originated MSC using the Flow Cytometer (FAC
S).

A of fig. 4 may be the sphere formation thread gin of 1
passage decidua basalis which is the sphere formation
thread gin of 1 passage amnion cultivated in the SFM ¢
ulture medium with 3 days and which B cultivates in th
e SFM culture medium with 7 days.

Figure 5 is a microphotography of the
immunohistochemistry examination (aMyosin-FITC) abo
ut the amnion (A) induced as to the differentiation (My
ogenesis) in the MM-3160 culture medium (the culture
medium for the muscular cell differentiation) with 10 da
ys and decidua basalis (B) originated stem cell of the m
odern times captive

Figure 6 is a microphotography of the
immunohistochemistry examination (aGFAP-FITC) for th
e decidua basalis (B) originated stem cell and the amni
on (A) induced as to the differentiation (Neurogenesis)
to the nerve cell in the NM3229 culture medium (the cu
Iture medium for the neural cell differentiation) with 10
days.

Figure 7 is a photograph as to the differentiation
(Osteogenesis) to the bone cell, it dyes about the amni
on (B) and decidua basalis (C) originated stem cell to t
he Alizarin red S dyeing method.

Figure 8 is a photograph as to the differentiation
(Adipogenesis) to the adipose tissue cell, it dyes about
the amnion (B) and decidua basalis (A) originated stem
cell with the Oil red O dyeing method furnace

Fig. 9 may be the RT-PCR result about the OCT4.

Figure 10 is an immunohistochemistry examination
result photo using the certain antibody being respectiv

Z]. ely written.

T 112 JIEHe Rl EIOIME0 CHst H==0l 2 =& Figure 11 is graph showing the accumulation population

& IS & (cumulative population doubling level, CPD boosting extent (cumulative population doubling level,

L)E LIEFH 2= 0ICh. CPDL) according to the passage number about the deci
dua basalis originated stem cell.

T 12= 249 Kl SIIMEA OISt A0 02 sS=&E St Figure 12 is graph showing the accumulation population

HiOtE & (CPDL)E LIEHH e ZOICH. boosting extent (CPDL) according to the passage numb
er about the amnion originated stem cell.

£1 24 OF LY

=2 ZA= S6l & HEI|I=2E M2 FH USsHA AAEES 0| S MEZJSLICH et 225

O2 299 JsH0| A2, 2 SHE NAHS U&= T2 YA st HASZS (JAldts X220

EL0AM= e ELICH AIAE E UHERIS SHHS0 248 290 2 ==, UO0IH2 =2EXS

Ol Hol =2&=2 Aol MY S KA ZSLICH 2 %A—IE SALS] AP S2| 810 #EH0| Sle LBt T

== 7ol DB & AIAE0 MEZO HY, SAH BHEE = lSS 2AEELILH

(The document produced by using the high-tech machine translation system for the pate
nt and science & technology literature. Therefore, the document can include the mistrans
lation, and it should not be used as a translation by a professional translator. We hold n
o legal liability for inconsistency of mistranslation, partial omission, and data generated
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by feature of system and network. We would like to inform you that the document canno
t be regenerated, copied, and distributed by being stored in DB and system for unauthori
zed general public without our consent.)
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