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2Ho HI Title of Invention

SR SAHE SIIHE HES FIs HNEE= & 01E 0l The culture method of the culture composition for the

S8 LU RN SAE SIIMZS IS HE amnion originated mesenchyme stem cell cultivation an
d amnion originated mesenchyme stem cell using the sa
me.

R Abstract

= 2E2 SUE SIME HHOt% P18 BHZHEHAIO 28 X2 The invention relates to basal medium more detailed as

2, US TAIoHA= 212 X, L-OtAZ 224 2-214H 2E) the culture medium for the mesenchyme stem cell culti

Ot &, gJ14d dR0tAIZ é*;’é*&' XH(b-FGF), HIZ = 0t0l= wvation, the L-ascorbic acid 2- phosphoric acid, the fet

AH(NEAA; non essential amino acid) (100X), 2/=¢&l, N- al bovine serum, the basic fibroblast growth factor (b-F
OFMIE-L- Al AHIQI(N-acetyl-L-cysteine), Z&# 22210/ GF), the non essentional amino acid (NEAA: non essent
2 SIOIEZRIEIES &Role S2HH ESIIME LS {8t ial amino acid) (100X), insulin, the N-acetyl-L-cystein
BHXIZ=HE & 012 0188 2t SIIMZ2 IS0 2 e, the calcium chloride, and the culture method of the
&t 210l Ct. culture composition for the mesenchyme stem cell culti
vation containing the head computerized axial tomogra

2 99y (12X, SIHE 20 ZLs =2ty "j|H|HO| phy and the mesenchyme stem cell using the same.
A =E tFE AlZ2HOH 2'5.% = ALH, SUE SIIMES 2
Sl=2 SHAIAIH, EIIHIEE 0|28 NZX 20 Trc,o}EL According to the invention, the population of the mese

nchyme stem cell needing for medical treatment the st
em cell is made the best use of in the fast time in the
cytotherapy using the stem cell the blastogenesis of th
e mesenchyme stem cell is improved it can obtain.

O = & ™M (Representative drawing)
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9 HH Scope of Claims

P 18 Claim 1:

JI2 X, L-OtAD 2 B4 2-014H LQEROIEHE, SII4 &% The culture composition for mesenchyme stem cell
OFMIZE A &I XH(b-FGF), HIZ 4= 00| = AH(NEAA; non esse cultivation containing the basal medium, L-ascorbic aci
ntial amino acid) (100X), ©/&2!, N-OtMIE-L-AlAHIel  d 2- phosphoric acid, fetal bovine serum, basic fibrobla
(N-acetyl-L-cysteine), Z&22210/1C L 5l0/=23E|z st growth factor (b-FGF), the non essentional amino ac
IS5l =2t EOINIE BHOUS Q6 I EA 2. id (NEAA: non essential amino acid) (100X), insulin, N-a

=]

- cetyl-L-cysteine, calcium chloride and head computeriz
ed axial tomography.

&5 28 Claim 2:

M1&ol AN M, 212 B Xl= DMEM-HG, Defined As for claim 1, the culture composition for the

Keratinocyte-SFM 2 0|E° E&822 4= Z0AH &8 mesenchyme stem cell cultivation selected from group
E NS SHACZ ole B2t EIIME S /s BIXIZX  comprised of the basal medium is the DMEM-HG, and th

Hd=. e Defined Keratinocyte-SFM and their mixture.
&3 38 Claim 3:
M1&o A M, 0.05~1 mM2| OtADE B A 2-01AH As for claim 1, the culture composition for the

2~20% REHOIE &, 10~1ng/miIS €I HSO0tAHE 4% mesenchyme stem cell cultivation containing the ascor
oI XH(b-FGF), 10~1#956#g/mlt|Z 2= 0t0| = AH(NEAA; no bic acid 2- phosphoric acid of 0.05~1 mM, 2~20% fetal
n essential amino acid) (100X), 0.1~100#956#g/ml2| bovine serum, the basic fibroblast growth factor (b-FG
01%2l, 0.2~20mM2| N-OFAIEl-L- Al AEIQI(N-acetyl-L-¢ F) of 10—1ng / ml, 10~1pg / ml non essentional amino
ysteine), 0.01~1mM2 Z&22210/= 2 5ng/mi~1#956 acid (NEAA: non essential amino acid) (100X), the insul

=28= B .
#g9/mlQ SI0IS2DEIZS T2 8R6ts S2H ZIIME in of 0.1~100ug / ml, the N-acetyl-L-cysteine of 0.2~2
Bt o5t I X = A 2 OmM, and the calcium chloride of 0.01~1mM and head

computerized axial tomography of 5ng / ml~1ug / ml.

3 48 Claim 4:
AGtmeliel 242 EH2=Z As for claim 1, the culture composition for the

OF

(==t
st X ESE=. mesenchymal stem cell cultivation called the mesenchy
me stem cell is the amnion originated.

a3 5% Claim 5:
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The culture method of the mesenchyme stem cell
cultivating the mesenchyme stem cell in the culture me
dium of claim 1 to claim 3.

Claim 6:

As for claim 5, the culture method of the mesenchyme
stem cell called the mesenchyme stem cell is the amnio
n originated.

Jl= &0t Technical Field

= 22 SUHE SIIANE tH2S ?Iet BHZBHXI0 28 22 The invention relates to basal medium more detailed as
2, US XTAIoHA= 212 UK, L-OtAZ 224 2-214 2E) the culture medium for the mesenchyme stem cell culti
OtEd, g4 8RO0LME H&2I Xt (b-FGF), HIZ= 0t0l= vation, the L-ascorbic acid 2- phosphoric acid, the fet

&H(NEAA; non essential amino acid) (100X), 2/=¢l, N-
OtMIE-L- AIAHIQI(N-acetyl-L-cysteine), Z&E222t0/&
2L OIOIEZDEIESE &Roles S24Y SIIME S /I8
HHAZ=HE L 01E 0128t St SIIMZS| B0l 2
&t 240l Ct.

Bh3Jl=

al bovine serum, the basic fibroblast growth factor (b-F
GF), the non essentional amino acid (NEAA: non essent
ial amino acid) (100X), insulin, the N-acetyl-L-cystein
e, the calcium chloride, and the culture method of the
culture composition for the mesenchyme stem cell culti
vation containing the head computerized axial tomogra
phy and the mesenchyme stem cell using the same.

Background Art

ZJ|ME(stem cell)et Xt =X s8= JHKHA S O 0l &
O MEZ2 23lotes s82 Z= MEES LoIH, 2ts SIIME
(totipotent stem cell), 8 F3t=s | M Z(pluripotent st
em cell), CtE3ts I M Z (multipotent stem cel)& &

sz 4 ALk

>

M SIIMEE QM 2E 2100 0101 &M 6t= A
F, EIIMEE €A W22 S IH2ZE E3

(0 H

< K1 o
0N g =

oy

20l ACH detU 2 20= dH SIIHZEE 0l=, 2HAl
23S el N2 2 23AIE 280l 882 AFA U

=&l

U=3sts SJIME=s 8d 20Ad 2 =2 22l DA 1(Y.

Jiang et al., Nature, 418:41, 2002), 11 & Ct2 0 &XAl
THME &S AL (C.M. Verfaillie, Trends Cell Biol.,
12:502, 2002). CtAl Zoll, == Jt& Eel dHd =01 Al
ZO| AAQIXIEH CHEsts SIIMEEsE I8, €2, 28 2 4
ZRHE LU (J.G. Toma et al., Nat. Cell Biol.,

3:778, 2001; M. Sampaolesi et al., Science, 301:487,
2003; Y. Jiang et al., Exp. Hematol., 30:896, 2002). 1l
U, =22 22 8d 2 ol 2| MEZ= 01 E2H &
Mat, Olefet MIES2 23R < ot 210 2o HedH
N, S0z AJelE HXIS0| I2E 1 NEZS=S ot
Jl HELH =, I ME=2 220t MM 2ESHI| Ot

< OE0= ©&E0l AL

etH, EfOF X & (fetal tissue)OilM S2tE SIMES 22l
st 2, SRe S22 SIIMEIF AS0l S B 2L,
NEXZHE SH2Z Biot 222 AHEE2 S2IH2Z MBI

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 pluripotent stem cell, an
d the Multipotent stem cell.

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, Trends Cell Bi
ol., 12:502, 2002). In other words, the bone marrow is
the source of the most widely known stem cell. And th
e Multipotent stem cell was confirmed from skin, the bl
ood vessel, and the muscle and brain (J.G. Toma et al.,
Nat. Cell Biol., 3:778, 2001; M. Sampaolesi et al., Scien
ce, 301:487, 2003; Y. Jiang et al., Exp. Hematol., 30:8
96, 2002). But the stem cell very rarely exists within th
e adult tissue like the bone marrow. It is difficult to thi
s cells be not issued with differentiation induction and
cultivate. It is difficult to cultivate the cells if there are
no culture mediums which the specifically are screene
d. That is, it has the disadvantage that it is very diffic
ult to stem cells separate and preserve in vitro.

In the meantime, there can be the limit for using as the
cell therapy product because the limit ethically has the
use of the embryo tissue as the purpose the cell thera
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U =20 MEXIZSHE AHZ3HI| 918 8HAHID
F2t" I M E (fetal MSC)0ll TSt AAZ A
cal cord blood, UCB)OIN & S2t SJIME
O O IS &A1, SA0] & IX S=

Ct.

b QURACH. EHOL
HI CHE (Umbili
= 22514 X
SHEO UA

z2 £0{, & (amnion, amniotic membrane, £=
ol

amniotic lining membrane), = EfBt(placenta) & LM S
Ol IS F Ol HHOISE ScM= 2 MY otEo 8 X0 S2¢

g EJINMEIF EMote 2101 22 M, 0IE =2¢cl, tHot=
=0/ JHgE D JACHWO 2006/019357, LHEH2I= S EE
M0795708%, iet2l= SE S0l H0818214%).

Il
5

il JI1EY Szl SIIMES e H2 SIIAZt
Sajots0l 28t AI2H0l Zele ©E0l

py product the separation of the mesenchyme stem cel
| was studied in the embryo tissue (fetal tissue). There
is a problem that in the umbilical cord blood (Umbilical ¢
ord blood, UCB) as the source about the fetus mesenc

hyme stem cell (fetal MSC), the mesenchyme stem cell
was separated. However the number was very small. Pr
oliferation does not go well.

Recently, it is known that the mesenchyme stem cell
exists in the film structure of the thin inside surroundin
g the embryo bud of the mammal generated with amnio
n (the amnion, and the amniotic membrane or the amni
otic lining membrane), in other words, the placenta. Thi
s is separated. It develops the technology cultivated
(WO 2006/019357, KR0O795708 B, and KR0818214 B).

But the disadvantage that the stem cell increased but
it took the long time had the culture method of the exi
sting amnion originated stem cell.

Thus, it made many efforts in order to develop the

method improving the breeding ratio of the amnion origi
nated stem cell the inventors maintain the blastogenesi
s. Then the case of cultivating the amnion originated s

. tem cell in the DMEM-P and the culture medium mixing

the KSFM-P, and the that it could improve the cell proli
ferating activity even when maintaining the blastogene
sis and thing were confirmed the invention was complet
ed.

Summary of Invention

0l0f, 2 HYNSS 2352 RAGINN, SARY SIINE
O ZASS HBAAIZ & US WHS HLGI DR KO =2
21, DMEM-P & KSFM-PE 288 BIXI O A 22Sel S|
HMES BHYots 22, 2352 RNGIHAE HE SASS
SHAAIZ & UCHS S S0I51D = $HS M6 AT
2o US

HZE DR B DA

= WO 2N 2SS SANMNE 52 NESASS
IR E2AE SIINE Y HLHXIS MBS ACH
= grofo) (12 S X2 AD| LK S 018310 Z2ted Z)|

DA Z =&

AJ| 22X 2 46| AGHH, 2 $EE JI2 Xl L-0tA3
S5 2-0l4H SQEHOIEHE, I8 8= 0tME & &l Xt(b-
FGF), HIZ = 0t0| = &H(NEAA; non essential amino acid)
(100X), ©1&2!, N-OFHIE-L- Al AE| QI (N-acetyl-L-
cysteine), ZE2=2ct0/1E L SlOIEZDEIES & Rotl= &
2t SIIME Bi2sS /I8 A =d =S M3t

= 2HE2 L8, & BHXI0IA 28 Fel SIIHEE i 2ot=
e ETCOZ ot B2 SIIMEL iYL S MSSHC.
2o s

Problem to be solved

The culture medium for the mesenchyme stem cell
cultivation which has the high cell yield even when this
Purpose of the invention maintains the blastogenesis is
to be provided.

It is another object of the present invention to provide
the method of cultivating the mesenchyme stem cell
using the culture medium.

Means to solve the problem

To accomplish the above objects, the invention
provides the basal medium, the L-ascorbic acid 2-
phosphoric acid, the fetal bovine serum, the basic
fibroblast growth factor (b-FGF), the non essentional
amino acid (NEAA: non essential amino acid) (100X),
insulin, the N-acetyl-L-cysteine, the calcium chloride,
and the culture composition for the mesenchyme stem
cell cultivation containing the head computerized axial
tomography.

The invention also provides the culture method of the
mesenchyme stem cell cultivating the amnion
originated stem cell in the culture medium.

Effects of the Invention
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According to the invention, the population of the
mesenchyme stem cell needing for medical treatment
the stem cell is made the best use of in the fast time
in the cytotherapy using the stem cell the
blastogenesis of the mesenchyme stem cell is improved
it can obtain.

Description of Embodiments

2 YUY AAFUM, J12 BHXl, L-0tADE B A 2-014H 2
EHOIE &, GII14 8RO0tNE & &I (b-FGF), HIZ = 0t0|
L &H(NEAA; non essential amino acid) (100X), 2/=¢2l,
N-OtAIE-L- Al AHICI(N-acetyl-L-cysteine), Z&2&2t0l
C L SI0IS2TEIES ERotle AR 24 EIME
HH2k2 ISt BHXIZ &S0l 28 40| CF.

2 2 A0AM, &I J12 Ui Xl= DMEM-HG, Defined
Keratinocyte-SFM % 0|S2 S S22 4 & Z0AM &
e NS Edo=Z & £ QUL

;O

= LU ANAM, 01 2 8K 822 &= 2 0.05~1 mM
Ol OtAD 2 B4 2-014H 2~20% S EHOIE E, 10~1ng/miI&
2| HSKR0HHE A =QIXH(b-FGF), 10~1#956#g/miH|Z
= Ot0l =&t (NEAA; non essential amino acid) (100X),

0.1~100#956#g/ml2| Cl=¢gl, 0.2~20mM2| N-OMIE-L-
AAHICI(N-acetyl-L-cysteine), 0.01—-1mM2 ZE22 2}
0lE ¥ 5ng/mlI—-1#956#g/ml2| GI0IES 22 EE|EQ U2 §

ez g &= L

[¢]

=2 2HE UE ZEUA, &I XA S22+ SIIHEE HH
2dols A= ST2Z ot SAE SIIMEL B0 2

et XoIth

= 20 AN KN, &I S22 SIIMEs dURA2 S+
EIMER AHE S22 g £+ Al

= 2o LAEHUA AIBREE SURH S2HE SIIEZ= B
BIOZ2RH Zelg UXH MMM ==L = 0 BF2
NEE AMEot= 20| OtLIcH 2 S2E SIIMRES =5
otod =clot At=otATH

= 2Eo A AEH0AM, LUARH S2H SIIANEE 2Llots
LH2 2O AN =T E BHEIRRCZRH, UXRS Ze|
ot1l, ZolE YUXXS BRMe|MH2 NHE OIS, ==
E A2 zIUiet NEGIACH ME=E X0 S2AAU0IE S

The invention relates to the basal medium in the

consistency, the L-ascorbic acid 2- phosphoric acid, th
e fetal bovine serum, the basic fibroblast growth factor
(b-FGF), the non essentional amino acid (NEAA: non es
sential amino acid) (100X), insulin, the N-acetyl-L-cyst
eine, the calcium chloride, and the culture composition
for the amnion originated mesenchyme stem cell cultiva
tion containing the head computerized axial tomograph

Y.

In the present invention, it is selected in group
comprised of the basal medium is the DMEM-HG, and th
e Defined Keratinocyte-SFM and their mixture than.

In the present invention, the content of each medium
component may be the ascorbic acid 2- phosphoric aci
d of 0.05~1 mM, 2~20% fetal bovine serum, the basic
fibroblast growth factor (b-FGF) of 10~1ng / ml, 10~1
Mg / ml non essentional amino acid (NEAA: non essentia
| amino acid) (100X), the insulin of 0.1~100ug / ml, the
N-acetyl-L-cysteine of 0.2~20mM, and the calcium chl
oride of 0.01~1mM and hydrocortisone of 5ng / mi~1p
g/ ml

In the present invention, the mesenchyme stem cell
may be the mesenchyme stem cell of the amnion origin
ated.

The invention relates to the culture method of the
mesenchyme stem cell cultivating the mesenchyme ste
m cell in the other point of view in the culture medium.

In the present invention, the mesenchyme stem cell
may be the mesenchyme stem cell of the amnion origin
ated.

It was not to use the cell of the various kind in which
the amnion originated lobus medius stem cannonade us
ed in one aspect of the present invention was extracte
d from the amnion organization whole separated from t
he placenta but it extracted only the amnion mesenchy
me stem cell and it separated and it used.

In one aspect of the present invention, the method of
separating amnion originated mesenchyme stem cell se
parated the amnion organization in the childbirth from t
he collected placenta tissue. After the separated amni
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M2 EQI510] & 285t & ZtAT0 ¥, ZtAIE 3 on organization was washed to the sterile physiological

7T, 5% CO, QIR HIOIE{ 0l A 9022t BISAIZ EXS S Al saline solution it to the utmost sliced to the scissor for
' N - the operation. The collagenase solution was injected in

A 2aE x2S 2], Ar= A - o . .

2L C’OH;‘ _ OCeII strainer0l HE ., IDOL Ct. the split organization and it well put in the flask after d

A2 F ASHE HIA O|‘j DMEM-PZ MIZ&E &S =il : th A The flask f 90 H t ted

E510] T-ZolA30] &= = 37C. 5% CO Ol#I:HIOIEWI/d oing the mixing. The flask for minutes was reacted a

- ’ 2 t 37T, 5% CO , incubator and the organization was dis
—/09l [o] X=2 =1 = o =
g}:iﬂgjg}low}\lﬁ & E 10 FXHE S2E SIAZ solved. The dissolved organization was strained throug
0= T=0rxXX

h the Cell strainer. It centrifuged. It obtained only the
mesenchyme stem cell adhered to the culture vessel th
e supernatant is removed after the centrifugation it inc
ubates 3—4 days to the T- flask at 37, 5% CO 2 incu

bator after the inoculation.

2 2O AAEUA, AEE LU & |®Z= The amnion originated mesenchyme stem cell used in

DMEM-PHH X| 2t KSFM-PHIXIE 282F & 2 AI23K B one aspect of the present invention in the DMEM-P cul

3t 2 2L, DMEM-PUHI X @ KSEM-PHIXKIE =& &t Ui X|  ture medium, the DMEM-P culture medium and the cult

HA MIZESAE0| 256t 20, 5/, DMEM-PHI X 2F KSE ure medium mixing the KSFM-P culture medium it cultiv

M-PHIXIZ 66:33202 =55t IR = ated the KSFM-P culture medium was independently us

LIEFLHSICY. ed exhibit especially, the highest breeding ratio in the
DMEM-P culture medium and the culture medium mixing
the KSFM-P culture medium to 66:33 the cell yield was
excellent.

&AL Ol Embodiment .

Olot, AAIOIE S6t0] 2 Z2H2 U= AMGI &HtDX & Hereinafter, the invention tries to be more particularly
Ct. OIS AAlllE Q22X = LHS WAISH)| 8 222 A, explained through the embodiment. These embodiments
2 2o HIDt 0l AN 2o HEtE= 2422 A S only exemplify the invention. Therefore it has to a pers
KNz =2 & AN Sa2 XA I8 TollA AH M on skilled in the art and it will be obvious in the relevan
ArHe 2010 t industry not to be interpreted that the scope of the
present invention is limited by these embodiments.

AAO 1: 2o ZXRNOZRH S24Y SIIMES 22l embodiment 1: the separation

of the mesenchyme stem cell from the amnion organiza

tion.
AN ZRs FUAXTXN2 Y ZRH Z2lotA 201, &2l  The amnion organization necessary for experiment put
= X2 MO ZEEN Us del Mg E= DMEM(D into saline solution containing the organization which s
ulbecco modified Eagle medium) Hi X0l €01 224X eparated from the placenta and is separated. Is the an

S AL} tibiotic or the DMEM (Dulbecco modified Eagle medium)
culture medium and it moved to the laboratory.

Bl X oI N 22 TX 2 59 H2Hot0] 23
H5tD, HERl 40 MEE 2ot XX

M2 AH It was 59 fixed quantity and the amnion organization
2| was washed in the clean bench to two times sterile ph
FAIESIGCH MES X2 2e2kH 40 2= £ ysiological saline solution. The amnion organization was
= ZolA30 €0, ZE2tATE 37C, 5% hed in the petri dish was sliced to the utmost to the sc
Q0= 2+ bt OA|34 xxo| s=le stol issor for the operation. The collagenase solution was in

=

[U|ﬂ] = Ml0 ng
UR:
y 0
0
A

n: ;ETEOH ) =Hl5i = Cell strain jected in the split orga_mization aqd it well put in the fla
ol HeD, 2 =2 6%9‘1 Ch Al 92| & AA=oHS R} 5} sk_ after domgcthe mlxmg._lt confirmed to react for 90_
er L - — Mminutes at 37T, 5% CO , incubator and be the flask dis
1, DMEM-PZ NEXHSS 8506101 T-2c2301 95 = solved of the organization. It strained through the Cell
~ Eo ol .
37; 5/0:03 _I#HIOIEM{I _|_3 - o SIABIOIAAI b strainer which already prepared for the dissolved organi
220 REE S2HE SIIMEDS SAUCEH zation in 50mL tube. It centrifuged. It obtained only th
e mesenchyme stem cell adhered to the culture vessel
the supernatant is removed after the centrifugation it i
ncubates 3—4 days to the T- flask at 37T, 5% CO 5 in

cubator after the inoculation.

A A0 2: 22l8t 28 FS2tH ZIIH L2 DMEM-P & embodiment 2: the cultivation at the DMEM-P of the

Page 6 of 11



KSFM-P &&tHll X Ol A 2 HY &

A)| =58 2o 7l S24E SIIMEE, DMEM-P(E 1) ¥
KSFM-P(Z 3) HHXI2| SSHHRIE E 401 DI E SSHIE=2
=55 IXIZ ALRGHN, T175 Z2tA 30 1.0x108 M ZE
=010 37C0IA 42 SO BASIAO, BiXI= OIS &
BIAl BSIACH BHQF 3 U BN AUTHO| MIE ALRIS 2t 2t
1% S 20 LIEFRACE
DMEM-P BH XISl 4=
2H8E A ==x sE
DMEM-HG 2
L-ascorbic acid 2-phosphate Sigma-aldrich 0.2 mM
Fetal Bovine Serum Invitrogen 10%
b-FGF Invitrogen 10 ng/mé
NEAA(100X) Invitrogen 10 wb/me
NEAA(100X)2| X4
NEAA &&= =& (mg/L)
Glycine 750
L-Alanine 890
L-Asparagine 1,320
L-Aspartic acid 1,330
L-Glutamic Acid 1,470
L-Proline 1,150
L-Serine 1,050
KSFM-P Hi X2 8=
A8 E RSP s&
Defined Keratinocyte-SFM Invitrogen
L-ascorbic acid 2-phosphate Sigma-aldrich 0.2 mM
Insulin Millipore 5 ug/me
N-acetyl-L-cysteine Sigma-aldrich 2 mM
Calcium chloride Sigma-aldrich 0.09 mM
Hydrocortisone Sigma-aldrich 74 ng/mé
Fetal Bovine Serum Invitrogen 5%
DMEM-P 2 KSFM-P2| E&HIE
a8 DMEM-P KSFM-P
1 100 0
2 66 33
3 50 50
4 25 75
5 0 100
i 42 WO, BHSE 28 Sl S2teY =J| M EE HBSSH

HOl M=& = TrypLE-Express(Gibco) &= 0.25% Trypsi

n-EDTAE €1 37CH A 1022t BtEAIZCH FBSIL & RE

XIS 201 EBAE S EH3ANZ = =58 22 K S2
g SINEY ME+E SFoIRUCH

d20, 24, 51 % T 200 LIEHH Hi 2L 201, DMEM-PHH

X2t KSFM-PHIXIE H=22 AtEE X0 A 2L, DMEM-
PHHXI 2t KSFM-PHHXIE E&H& BHXI0I A BH 2F & %“%‘%EH =
JIRIZOFEH O Yol Xchi, B 42 T AIZ==01 AN A

amnion mesenchyme stem cell separated and KSFM-P
mixed medium.

It was busy and 1.0x 10 6 cell was cultivated using the
culture medium mixing the obtained amnion originated
mesenchyme stem cell as described above to mixing rat
io described in the table 4 the mixed medium of the DM
EM- P (table 1) and KSFM- P (table 3) culture medium i
n the T175 flask in 37T for 4. And the culture medium
exchanged in two days. Each angular showed the cell p
hotograph of the cultivation 4th day and cultivation 3 i
n 1 and fig. 2.

The component of the DMEM-P culture medium

Compositional component Place of acquisition Concentration

DMEM-HG It is muddy with well
L-ascorbic acid 2-phosphate Sigma-aldrich 0.2 mM
Fetal Bovine Serum Invitrogen 10%
b-FGF Invitrogen 10 ng/me
NEAA(100X) Invitrogen 10 ut/me

NEAA(100X)Composition

NEAA compositional component Concentration(mg/L)

Glycine 750
L-Alanine 890
L-Asparagine 1,320
L-Aspartic acid 1,330
L-Glutamic Acid 1,470
L-Proline 1,150
L-Serine 1,050

The component of the KSFM-P culture medium

Compositional component Place of acquisition Concentration

Defined Keratinocyte-SFM Invitrogen

L-ascorbic acid 2-phosphate Sigma-aldrich 0.2 mM
Insulin Millipore 5 ug/me
N-acetyl-L-cysteine Sigma-aldrich 2 mM
Calcium chloride Sigma-aldrich 0.09 mM
Hydrocortisone Sigma-aldrich 74 ng/mé
Fetal Bovine Serum Invitrogen 5%

The mixing ratio of the KSFM-P and DMEM-P

Group DMEM-P KSFM-P
1 100 0
2 66 33
3 50 50
4 25 75
5 0 100

In the cultivation 4th day, the TrypLE- Express (Gibco)
or 0.25% Trypsin-EDTA was put into the HBSS buffer a
fter doing washing and the cultivated amnion originated
mesenchyme stem cell for 10 minutes was reacted at 3
7°C. The cell number of the amnion originated mesenchy
me stem cell which it obtained after filling the culture
medium in which FBS was contained and inactivating tr
ypsin was measured.

Consequently, as shown in figures 1 and 2, amnion

originated stem cell more cultivated in the DMEM-P cult
ure medium and the culture medium mixing the KSFM-P
culture medium much more quickly grew in the DMEM-P
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HHXIE 66:3322
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0l, 21 & 22| DMEM-PHHX| 2t KSFM-P
B HHXIOIN JHE 52 SASE LE
SEUIIE 015 HCOHHH L0l AL 5HACH

ol

i

3

BHXI S8dloll THE ME2 B35t

s DMEM-P : KSFM-P NIZ =

1 100: 0 1.2x 107

2 66 : 33 3.7x 107

3 50 : 50 2.4x 107

4 25:75 2.0x 107

5 0:100 1.4x 107
AAIN 3: ESSHHXINA B2 2o Sl 20" ZIIA
Lo HAsA £4
O &3 239 SMEEA (Flow cytometry
analysis)

A0 20l SESEHIXZ2 B2 E 29 Kl S2HE SIIMES
= HMCD Alel= &3 OHHEZ2 S HelOlMOoIEaHRALt. C
D29 (mononuclear cell marker), CD31(endothelial cell a
nd stem cell marker), CD34(hematopoietic stem cell m
arker), CD44, CD45(PTPR, ASV, Leukocyte marker), C

D73=2 FACS 240 HEotATt

AN 10IM =S8 2% Rl 2 ZIIHNEZE PBSZ Al

Hotl, Eg4l Melgt §l NIEE +=HolW 582 &2t 1500rpm
CZ AN FLIoHRULH A4ENUS Hel = Blocking buffer
(5% serum(Normal goat seru
= 20 A 4CH A 6022t BIESAIZI =
A ZCIoRUCH A4ZSHS Hel = MEZE PBSOH 2= AIAH Ne
gative Control & CD &8 Ot 4 82 1 x 10° cell2 25
otALCH. 2 &0l & Xl (R-phycoerythrin(PE)/ FITC(Fluores
cein Isothiocyanate)-conjugated mouse anti-human m
onoclonal antibody)E €12, 4TH M 402 SOt 2IFHIOIA
SALt. IR HIOIE =0 1500rpm 22 32 S0t AAZ2lotA
Ct. &4ZH= MIHet §l PBSZ MAGHLD 1500rpm2 2 32 S
ot A ZClotRALt. O2l, &8 O &0 43N M = PBS
Z NEot] 1500rpmOil A 322t AalZelol=s HES s
OIRULH HAEHMS HAHE & SNEZZAI(EZR MOIEDIH)

=
o
E Ol=oll 24 6tRULCE.

+ Normal horse serum)
|21 & 1500rpmo 2 52 &0t

JZ0 2088 2 Rl S2E SINESS 2F
CD29, CD44 ¥ CD730il Hot(d el HASH S S LIES
L2, CD31, CD34 & CD450l UiotH 842 HAstH S

S LIEHHQICHE 3 LAl  8).

culture medium and the culture medium using the KSF
M-P culture medium with the table 4. And it could confi
rm as to the cell number of the cultivation 4th day bein
g remarkably many.

As shown in the above table 5, in the DMEM-P culture
medium of the group 2 and the culture medium mixing t
he KSFM-P culture medium to 66:33, the highest breedi
ng ratio was shown. Thereafter the mixed medium of th
e mixing ratio was used in the subculture.

The change of the cell number according to the culture medium
mixing ratio

Group DMEM-P : KSFM-P Cell number
1 100: 0 1.2x 107
2 66 : 33 3.7x 107
3 50 : 50 2.4x 107
4 25: 75 2.0x 107
5 0:100 1.4x 107

embodiment 3: the immunological characteristic of
the amnion originated mesenchyme stem cell cultivated
in the mixed medium.

The flowcytometry (Flow cytometry analysis) of
the surface revelation of antigen.

In the embodiment 2, amnion originated mesenchyme
stem cells cultivated to the mixed medium were caricat
urized to surface CD series antigen markers. The CD29
(mononuclear cell marker), CD 31 (endothelial cell and s
tem cell marker), the CD 34 (hematopoietic stem cell m
arker), the CD44, the CD 45 (PTPR, ASV, Leukocyte ma
rker), CD73s were applied to the FACS analysis.

The amnion originated mesenchyme stem cell obtained
in the embodiment 1 was washed to PBS. After trypsini
zing the cell was taken away and it centrifuged at 150
Orpm for 5 minutes. After after throwing the supernata
nt away the Blocking buffer solution (5% serum (Normal
goat serum + Normal horse serum) being put and reacti
ng for 60 minutes at 4T it centrifuged at 1500rpm for 5
minutes. After throwing the supernatant away the cell

was floated in PBS and it was 1 x 10 ° cell busy as the
Negative Control and CD antigen marker number. The a
ntibody (R-phycoerythrin(PE)/ FITC(Fluorescein Isothio
cyanate)-conjugated mouse anti-human monoclonal an
tibody) was put into each well. It incubated in 4C for 4
0 minutes. It centrifuged at 1500rpm after incubation f
or 3 minutes. After removing the supernatant it washed
to PBS and it centrifuged at 1500rpm for 3 minutes. An
d it washed to PBS and the process of centrifuging was
once more repeated after the supernatant removal in 1
500rpm for 3 minutes. Using the Flow Cytometer the su
pernatant is removed, it analyzed.

Consequently, amnion originated mesenchyme stem
cells of each group represents altogether, the CD29, a
nd the bisexual person immunological characteristic abo
ut the CD44 and CD73. And the immunological characte
ristic of voice was shown about the CD31, and the CD3
4 and CD45 (the figures 3 through 8).

Page 8 of 11



IlH)l

AAO 4: SSHI XA HOBHSE URd S22 embodiment 4: the reproductive integrity
S4ls Hw comparison of the amnion originated mesenchyme ste
m cell subcultured in the mixed medium.

AAG LOIA HH2E NIZSS 242 1.0x108AMI Z/T175Z2F Cells cultivated in the embodiment 1 were subcultured

A =T 2 HUUIALGHN, P1 L P2 HILHS SAISS 2015t in the respective 1.0x 10 © cell / T175 flask concentrati

L. on. The reproductive integrity of the P2 generation and
P1 was confirmed.

mo 5

k2 AAIG 12 BHUEH ) S THUHA +=8GIACH.  Cultivation performed in the culture method of the
embodiment 1 and same condition.

1 Z3t, DMEM-P SH=SHIXIOIAM BH St 2(2E 1)2 P12 5 Consequently, the P1 of the group (group 1) cultivated

QU HIY S, NELAZ HE=5US O, 5.4x 105MIZ ol Btod D in the DMEM-P single medium exhibits the high cell proli
-P9} KSFM-PHI X2 66:332 2 52@ 2(1E 2)2 P1 ferating activity when the cell number was measured af
ot

[

S 4200 HHUSID MIEAE HE510 S, 1.25x107 M Z2 & ter 5 cultivation it is 5.4x 10 © cell (fig. 9).

Mol =2 NESASS UELRACT (= 9).

P22| 2= DMEM-P St=HIXINIAM BH St 2 (28 1)2 42 In case of the P2, when the group (group 1) cultivated

Y = H=51US O, 3.4 100MIZ2 =AE ME2T)PL in t_he DM!EM—P_ single medium measured aftgr 4 cultivati

Ofl BHBH0I 2 A5 0, DMEM-PSt KSFM-PHI X2 66:33 on it recglved |r_1 the P1 the cell num?er _prollfe_rat_ed to

oz 288 2(1E 2)° 2= 1.38x107 M2 P10l Yl 5 3.4x_ 10 cellfdlr(]j. And the reproductl_vg mtt:lgrlty increa

0 ZAIS0| @518 EIHHALH (S 10). sed in case of the group (group 2) mixing the DMEg/I-P
and KSFM-P culture medium to 66:33 to 1.38x 10 “ cell
in comparison with the P1 (fig. 10).

AAI0 5: S SHIXINA HOHI2E ARl S208 & embodiment 5: the immunology acceptable

JIHIEZS HAst ™A Hlw characteristic comparison of the amnion originated m

esenchyme stem cell subcultured in the mixed medium.

A0 22 SLE HH2Z, DMEM-P BHXIE ©#S22 AF2  Amnion originated mesenchyme stem cells of each

St HICH HHFSH P1 & P22t DMEM-P2F KSFM-PHIXIE 6  group the P1, which it uses the DMEM-P culture mediu
6:33902 =88t HHXIZ 0|25t0] HHHH s p1 & p20| o m the P1 subcultured using the culture medium mixing t
ost™ EMS B0I5 A, 2 129 %ot 2 =2t =)| he P2, the DMEM-P and KSFM-P culture medium to 6
HZE2 2% CD29, CD44, CD73, CD90, CD105 2 HLA- 6:33 and immunological characteristic of the P2 are co
ABCO|l THBH0] QA0 Hodstm =M 2 LtEHY D, cD31, cp3 hfirmed as the embodiment 2 and same method represe
4, CD45 2 HLA-DRO|l CH5l0] S 0| pioistn EM42 LIE nt altogether, the bisexual person immunological charac

teristic about the CD29, the CD44, the CD73, the CD9
0, the CD105 and HLA-ABC. And the immunological char
acteristic of voice was shown about the CD31, the CD3
4, and the CD45 and HLA-DR.

A
=
=
o
o

ol
cC

al SHHXI Ol A B 2E 2etxel S22t EIJIA embodiment 6: the bone meal fixed quantity of the
IO %—Eﬂ 3 amnion originated mesenchyme stem cell cultivated in t
he mixed medium.

AAI0I 10l =58 DMEM-P &=t X| & DMEM-P/KSFM- The DMEM-P single medium obtained in the embodiment
p SEUHXINA Y 2ot Qo) S22t EJIMEZE 284 1 and the amnion originated mesenchyme stem cell cult
S & Hi XI(Nonhematopoietic OsteoDiff Medium, Miltenyi ivated in the DMEM-P / KSFM-P mixed medium were do
Biotec) 0l Al 182 SOF HH (37T, 5% Cco,, YK @ &=D|: ne cultivation (37T, 5% CO 5 » and the medium exchan

3-42)5l0 B2 BIIMHES ZHER Tg} CAZHOO, ge cycle: 3—4) in the osteoconduction culture medium

=

22 OiC} 25K E 20| D36+ CH. 4_H|_Jﬁ§0| =235= (Nonhematopoietic OsteoDiff Medium, Miltenyi Biotec) f

=2

FALAFAMEN Y K AFAAMEN(L - 5%)2 LIS0f AAI5tte  Or 18 and the mesenchyme stem cell was induce subdiv
0, 2t 251 XAS T 601 LIEFLIQICE ision let to the bone cell. And differentiation media wer

e afresh exchanged at 2. The differentiation to the bon
e cell divided into the normoxia and hypoxic state (1 -
5%) and it performed. And each differentiation conditio
n was shown in the table 6.
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HH2F AlZ = 182 MHOll, Alizalin red S SME S 01&0t0d & The bone cell differentiation rate with high cell which

UecH SUE SIINEI 2L MEZ 2L AS S #0CI6H confirmed after the culture start that the amnion origin

LM, DMEM-P SH=HH X0l A HHOtEl MIZZCH S8kl ated mesenchyme stem cell was specialized in 18th da

(A 2) HIA BHLE MEII =2 SHNE 2322 LIEILWS vy using the Alizalin red S dyeing method to the bony os

OO, HHQEAIO DHAFAAMEHOIA HHLE HITZ(M-H-N))Jt I teogenesis cell and is cultivated than the cell cultivate

=2 23tsS LEHHUTH (= 11 & £ 12). d in the DMEM-P single medium in the mixed medium (gr
oup 2) are shown. And the blastogenesis in which the
cell (M-H-N)) cultivated in cultivation in the peracid firs
t anniversary of the death of a person hand was much
higher was shown (figures 11 and 12).

=22 &AMGl Jl=ot=tl & 2HS & The content of the present invention was particularly
UM A, Olad8t 2MA J|=2 &KXl described to the or more. And the or more has to a per
HIEH RIS AA|FEN ==0| 0, Ol0fl Q5 & 2ol we Dt HE son skilled in the art of the relevant industry. It is the
Cl= 210| OfLl B2 giuus 240|C}. [J2tA = 2aol Alxlx  embodiment which this concrete technology only does
= MRS EN NHES SII20 2ot Iﬁ 9| with desirable. And it will be clear the scope of the pre
0l C}. sent invention is not limited by this. Therefore, it is defi
ned with claims and their equivalent in which the subst
antial range of the present invention is attached.

SO Cist 2tEtel &9 Brief explanation of the drawing
& 12 DMEM-P, KSFM-P £ = DMEM-P2} KSFM-P E&ti Figure 1 is a photograph of the amnion originated
KIOA 3L tHE ot S20E SIIMIES| AFRIOIC. mesenchyme stem cell cultivated in the DMEM-P, and t

he KSFM-P or the DMEM-P and KSFM-P mixed medium
-P2} KSFM-P &8t with 3rd day.
JIMIEZ 2] AFEIO|CE.

T 2= DMEM-P, KSFM-P
XIOIA 4LTH BH S 2R

ani

Figure 2 is a photograph of the amnion originated mese
C 32 CD310|| (45t 2+ 1= SN ZEA 2= LfEpH 24 nchyme stem cell cultivated in the DMEM-P, and the K
0lIC}. SFM-P or the DMEM-P and KSFM-P mixed medium with
4th day.
& 4= CD3401 tHet 2 OO8E = .
0lC}. Figure 3 shows each by group flow cytometry result ab
out the CD31.

10
x
H
AI
x
1y
B
I
C
m
&=

y

& 5= g2 88 SAMELEA 2UE = ;

OIESP CD450il T 182 =AM oS LE Figure 4 shows each by group flow cytometry result ab
’ out the CD34.

= 62 CD290i thet = 188 RAIZEA 208 UEHd 3 Figure 5 shows each by group flow cytometry result ab

OICH out the CD45.

£ 72 CD440I Tiet 2t I8 E RAIEEA ZUE UEH 2 Figyre 6 shows each by group flow cytometry result ab

Ol Ct. out the CD29.

T 82 CD730 Uiet 2 1158 RHEEA 2UE LB X Figure 7 shows each by group flow cytometry result ab

Ol Ct. out the CD44.

& 92 DMEM-P1t KSFM-P S&ilXl (A& 2) WM BIZE  Figure 8 shows each by group flow cytometry result ab

el S22t SIIMIEZS P1 HIH MIEZE LHEHY AFRIOICH out the CD73.

< 10= DMEM-PD} KSFM-P E& Xl (O E 2) OlAl el Figure 9 is a photograph showing the P1 cell of the am

OFOLS Pl =2t Z=)|MHIEZO P2 HI MEZ LIEIUH AFRIO|C. nion originated mesenchyme stem cell cultivated in the

DMEM-P and KSFM-P mixed medium (the group 2).

OlI

T 112 Alizalin red S 2ME S 0|25t DMEM-P £= & ) ]
SHNK (2 2) OlA BHUE 2oty =2v ZIIMZ I 2 Figure 10 is a photograph showing the P2 cell of the a

M IR 252 2t RHE2 S0I5t 2= LFEFH 240|CF. mnion originated mesenchyme stem cell cultivated in th
e DMEM-P and KSFM-P mixed medium (the group 2).

ﬂ0|

T 122 DMEM-P £= S8HHX (12 2)0A thst = 2t .
nred S ST NS (XD (22312 RE5IN 22 y 9

S dyeing method in the DMEM-P or the mixed medium
(the group 2) confirms the differentiation as the bony o
steogenesis cell as each conditional.

2)Dt b3 D2 ZolCh
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Figure 12 is a graph which quantifies the Alizalin red S
concentration and compared with the control group (th
e group which does not induce the bone meal) of the a
mnion originated mesenchyme stem cell specialized in t
he DMEM-P or the mixed medium (the group 2) after do
ing cultivation to each conditional to the bone cell.

|IASLICH Oetd 225
O == Udlols A2 2 0
= & = gdist QAN B ==, HOIHY =2€X=S
Ol CHotd 232 gXel MAS XX EsLIC 2 2Ms SA2 ALY S2f 80| Het0| 9l= et T
== 7ol DB & AIAE0 MEZ MY, SAH BHEE = AUASS A= LICH
(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
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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