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Glutamax 2 1 % HAYAH/2EHEnlo]alo] E3+H Dulbecco Modified Eagle Medium(DMEM) ®j%F wjx]& A&

S D



[0124]

[0125]

[0127]

[0129]

[0131]

[0133]

[0135]

[0137]

[0139]
[0141]
[0143]

[0145]

[0146]

[0147]

[0149]

[0150]

[0152]

[0154]

[0155]

SES35] 10-2092073
Boam o aby)ol wjdkH Al e HiAES A At PBS (Phosphate buffered saline, PH 7.2)22 AH *
0.01~0.1% Typsin-EDTAE o]-&3to] A E 7|AWHAA FeA7]= 38 (GHA) S T35,
T3l FE FY EVAHAEE F55E BAH S 3
A wddA] e wix=S A ASFaL PBS (Phosphate buffered saline, PH 7.2)2& A& 3 0
Typsin-EDIAZ ol §3te] AXE 7|ARN EAZ 5 FAF 29lo] whet 5 x 10~ 1 x 10 59 AEE 558

Wodwe 4719l 0.1-1.0 % FBS7E EE PBSE FH@ AEE sjste] FAld Fshs BHoR FAE
2R ARG W B B9 BAESARNE A4S SR (631)

Houkm o 0,1~1.0 % FBS7F £39 PBSE FH|3 AEES 33 5 FA]o] ddlS Adst JHE 2~-8T &%
s A5k ?—A}ﬂoﬂ 23t 234 5L 9 58 T SVIHNEE AXSE A S P,

W e 22 AR B gw g el S EVIAREE Alxsk, ol ol Alzd
THY EVIAEE Hold AE SAwHe] glow, AW AE, Az Ax, = AEE 23 oo T2

il

=

] 5 = &
w3k ol i, EVIAIRES veAds Eashs 54S 2 Ha, IE4A AR Vlee] UEdEs
i S =

> o 4

Fo ATE Aol Feld el Bk Al Juhg v A, 18 6B AR 50 cc FAIE H5dhe] 50 mt A
Ao §70 F, ok 4 T §AF A= B oF 347 ol APz Lwad.

AGet FFE 100 uM cell strainer® ARE3le] AE Fof 5% HYAA/2EFEnto|]
(Phosphate Buffered Saline)™} 1:12 412 % 3,000 rpm, 10%3F 9AF23ste] A2 (pellet)
gggk AL gA 5 6 AYA-/AERErtelAS XE3sk= PRBSE o8 AlF 2 Al st
ot A EE FH BT

M o wo
ot
4
ol
34
(o
2

A7) Be 3A4E AR G Fd dIAFEEY 7] wgS Y8, 15 % FBS (Fetal Bovine Serum), 1 %
Glutamax 2 1 % HAUA-/~E=Eunlo|slo] £33 Roswell Park Memorial Institute (RPMI) 1640 medium Hl
AL =ol7] Y3l 0.1 % AP or I 6well v HAo EF Hgom,

& wAE AT AE F
pat

UL—V _tf—_ﬁvq Xﬂ 1],

rlo
)
3
3
Q
o
>
o
=
o
)
‘

oM,
lo

QlgtHlelefell YaL wj sl

e x4 0 AEE AANTY] da 27] WG AF ash okl Wl WAE WA HFYT 137} BRI
dlebo] RRE o] HRHNS ASolE W MAS @A) Fom, /AL WS 54 fA5] 9
Shol Wl WA whebel 806 ol AT WAT A mE BAN wnat. 95 o ALEE B o
59 ¥ A g BE @ 5 Ao

% 10 VRt whel gol AlEe] Aeht WAS AFolHMES A4 spindle LFoE BAET. o]t ThE
F709] BTN UERbe @43 Saee, AT dee] AAT B2 g6 Difi-quick A AokS Fol
CRERES

(2) 22474 Ane 23} 58 09 22 Az

w
3]
2
=
>~
>
o

1o & k4= F AIEE 15 % FBS (Fetal Bovine Serum), 1 % Glutamax 2 1 % HUAH/A~EHNE
wlo]Ale] Z3HH Dulbecco Modified Eagle Medium(DMEM) ®i<F wix 2 wAsle] Hjokalodv).

WAl el wixE Al A3FaL PBS (Phosphate buffered saline, PH 7.2)2 & A& 3 0.05% Typsin-EDTAZ
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[0158]
[0160]
[0162]

[0163]

[0164]

[0166]
[0168]
[0169]

[0171]

[0172]

[0173]

[0174]

[0176]

[0177]

[0179]

[0180]

[0181]

[0182]

[0184]

[0185]

[0186]

[0187]
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olgatel AEE JNATANA FeAZ F FA B9l w5 x 10 1x 100 50 AEEG Axse] Fulsholnh,

A A

gi.u‘

i
fk

0.5 % FBS7} ¥3tel PBSZ FH|3 AXEES 3X3F 5 3ml FA7]o] WS At A= 4T 22
A gg T3 FE T0YE SVAE Az

2, A9

A SVIAIE] Hod A7FEA 2 FAlTEs A Y5te], Sl AAlE W o8 58 45 =
71 Ee] A 2 F2 &8-S A4 @ (Doubling time analysis) & 3] &<ls}it}.
Doubling time #A-2 MAE7} A9 FolA F vl7} H& A #4& &3 Axe F4&S YeplE AF=2

xEHH, ey 22 Aoz xdEd.
Doubling time(hr)={(T-T0)1log2}/(1ogN-10gN0)
T-T0 : M wjF Azt (hr)

NO @ Z7] &5 A =, N FHF g & Ax

B AYS 7] e B g 09 E71AEES six-well dishell 200,000 A|¥E/wello] BEg BF3 & A2
& HiRE AT HrpskA] &= WY 38.5 ColA 5 % CO2 374o] SlFulolEel B wjgste] aFAIZEG

M X+ trypan blue stainingS ©|8-3}o] M X (viable cell)Wt A3},
= six-well ¥l A WY ®jxXE A A3l PBS (Phosphate buffered saline, PH 7.2)2.2 A1E % 0.05%
Typsin-EDTAE o] &3lo] AXZE 7| AHAA A AT, o]F MZEL 5 % FBS7F Z23H v o 2 Trypsine] 2t
£S5 FTAAZIA, AE B HAA BEE AEE XS A5 AFESFSITEH

a A3, = 20 yehd vlel 2ol Doubling time FAS U5 Z71AE7} 504 o] A7MA] Al &S H
oFET, ol 7E & dF FH F09 E71HAE] 4AY vwEgs w, B i =53 @ &=
A E7IHNEY 538 A7 AR TS AAFETE

(3) £33 59 < 4%

2 Odwo T g EEe F9 EVIAEY 23 vEs A8l 93 GibeoAle]  StemPro
Differentiation KitZE AF&3le] Z}zZb AlEol gz wixolAd A AE, dF AX, F AXE B35 =3
T}

1) AWAE £33} (Adipogenic differentiation)

AW ER] B3/l E HA=87] Y8, GibcoAte] StemPro Adipogenesis Differentiation KitE o] &3}
o] six-well dishell 200,000 A3 /welld] W& 38.5 Coll A 5% 0 H79] eltulolElo] Wi wjakalgir}.
29l g WA MAE welon, o 1Y T FF Fdl Y V1A st frEe BA F AfrorAl
FE(fibroblast) @EfelA HA} T HEFom Axe] 3 A

ok 79 Fo 2 #HE 2(0il Red OOE Mg Ay A HE FHOZ A% NS BT F T (=
3).

2) FolME £3} (Osteogenic differentiation)

ZolERY EIrteodiEs HE3 7] Y3, GibcoAle] StemPro Osteogenesis Differentiation KitE ©]-83}

o] six-well disholl 200,000 M¥/well®] WEE 38.5 CollA 5 % C02 742 AdFwolge] @ar v]dEstSict.

29 g WA wixE wstR o, o 179 ¢ 45 F Z_o S7AE B 138 = 34 F Aot
ke

E(fibroblast) FejelA Hal P oz Jee] A

E
HU

o

oF 2199 ®3} fx% Fo AE 9 7]&(extracellular matrix)el]l Z<(calcium) A o] Uolyh=xE LAt
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[0189]

[0190]

[0191]

[0193]

[0194]

[0195]

[0197]

[0198]

[0200]

[0201]

[0203]

[0204]

S=541 10-2092073

d= o ~(Alizarin red S)FAMoZ EQ1st A3 oz dNES o F Y (& 4).
3) AFAE 3} (Chondrogenic differentiation)

AFHERO Eirtsodis AZFs7] 98], Gibcorle] StemPro Chondrogenesis Differentiation KitE o]&
sko] 1,000cells/mrolAz=elE o] == 3D Wi W & eyl FY=ss (Hanging drop) WOz AE7}
Hel2 Ag=F 38.5 TolA 5 % C02 7 2] clFuolElo] QWi njokalsict.

39] % WA WAE F7h T wBste] Fom, oF 14 Fol WA BF(Alcian blue)E AT A3t

dutdow F3Y SIAEE 54 AE gH 54 dAbel o FEEE So] ¥ dHds A 9len,
8] (i

=
nternational society for cellular therapy, ISCT)ollA #|AJgF T3} H&E9 F719 =7)
#
Al

Ao A ok WHE Hol= (D44, CDY0, CD1059F &4 3L Hol= (D14, (D45, (D79a 2 W #AH o}
ELA-TI o] w3l EAS FAE EA(Flow cytometry analysis)® HAAL Fdas A9 (RT-PCR)S E3f

T, G Al FVIAEY] SR 47 wjelET|AE So] fHA Octd, cMye, KIf4 3 F3Y E7|AX
7 577 PAX6, ALCAN, Integrin 1, Endoglin, HCAM o thake] mRNA @lMe]Ae] el pabS AA7F A
(Real time PCR)S &3 #43}%ic).
1D @A F3a s A3 (RT-PCR)
Total RNA:E AlZAFS] A 3o wha} RNA 5 7|ES ARS8l FH]83ITE (Qiagen, Cat. No. 74104). RNA A&

(Total RNA 1x)% iScript Oﬂm}ii (BIO-RAD) & A}g38le] &g]x dT Zetol™ 2 WY (random) Egfo|w =2
cDNAE FAdekaict. ZEtolw& 3h7] [ 1o A= 9

# 1

SAAg ol Mg A7) Accession No.

beta-Actin F GGATGCAGAAGGAGATCACAG 125 NM_001081838.1
R CTGGAAGGTGGACAATGAGG

0CT4 F TCTCCCATGCACTCAAACTG 197 XM_001490108
R AACTTCACCTTCCCTCCAAC

cMyc F GCCCATAAAATTGCCAAGAGG 132 XM_023655154
R AGCCCTGACCTTTGAATGAC

K1f4 F ACCTCGCCTTACACATGAAG 218 XM_023629843.1
R TGGTTTCCTCATTGTCTCCTG

PAX6 F TGTTTGCCCGAGAAAGACTAG 224 XM_023646553.1
R AGAGGTGAAGGATGAAACAGG

ALCAM F AGAAGGCAGGAAGTTTGTCG 147 XM_001503380.6
R GGAAAGTTGAGGATTGTGCG

Integrin-B1|_F CTTATTGGCCTTGCATTGCT 169 XM_005606848.3
R TTCCCTCGTACTTCGGATTG

HCAM F ATCCTCACGTCCAACACCTC 165 XM_005598012
R CTCGCCTTTCTTGGTGTAGC

Endoglin F AAGAGCTCATCTCGAGTCTG 162 XM_003364144
R TGACGACCACCTCATTACTG

[PCRO AH&® Zefelw]]
S cDNAT 95Tl A 4%, 95Tl A 30%, 56ToA 30%, ® 72TCoA 30% Alo]E =2 F 343 WHSAI71S

upx|Eko 2 73°C oA 589 Ao ® P(RE F35+gth.

zrzke] setolu o] friA el wet 1o Bt ojd ¥ (amnealing) &%% PRE Fd35t3on, PR A= 1
F A71E Hud ¢ 3le oA AVdes S ARk s st (= 2).
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Integrin

}oith. Realtime PCR

s==4

43

o]x o2 el PAX6, ALCAM,

Eo0] Octd, c-Myc, Klf4

3L
s Y

2 72Tl A 30%2

714

=
=

1% cDNA

3

oo}

L

pi

ERY
58Coll Al 30%,

o

=

3
RT-PCRol A}

L

e}

o o

hvA
s

gk cDNA
94Tl A 165%,

71 Al

3}zl fAA7}

=]

=
=

B1, Endoglin, HCAM S-H A7} wral
95Tl A 10

2) AAIZF A% (Real time PCR)

RT-PCR A3},

KR
y

[0206]
[0208]
[0209]

& g B T M ) ®© o up do T Gl
T2 ® Sx B do T o SO
o B g e o M R %o
o m_m S o M 8w T N KO ™ m of
o X oy = & o = T o 2o 4 =
s T = LW = T = PDV Gl oy 3
X X 7A =% ] or O#E ‘M,M ZT iw_ EE J—
® o oF = = o > KA w3
pi oy J) Jl S S % R o e
¥ T I 54 8 ® -~ oW % K W
= M oW B ol = o™ " eyl T %o
c— —~ - + — — X
5= W G oM 2 8 IR -~ LS ° Hy )
v ™ sod Z 8 CF - WE oy 0T =
o X o M S L= - By = x mﬂ% s
- T ol S o S 3 wom D Ma ~ vw - o
Moo ™ S o = d < T o R o i
e S| = . O 7 CA) N Mo o
TE o om SWT oo om R N = < XK
N X 20 o2 2 = on o = N B I
T o oM B A R T o T WS g o o
T T T TN S I T o w22 wa A
Eogm 3 T R do ey P © . <
- BT S O = M _ —_ ﬂq = il up W ~
B oo X5 g o5 = wE o g oMy T W
ol ~ W Eo P 2w 2 Lok o o T g v = B
=BT 5w P 2 L83 e N p Eolic I
7 °F - S LMy g - Fn <V %o M Yook g W
oo i o = S V2 om o g5 5 O = T = o ~+ N
T = Sex S X geX ol RC)
o o = =ow g p® SER ﬂn Mo =y = of L WM T
0 SZR " Th | 1 < = 8 o & = m 1ﬁr_| -~ i) o = oF
i . 0 i B W U o ™ v N M afl %0
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<! o AR ! - 0
T T wEx O o 280 T R W_éww ©
© B e I S) GO g M owg i & ) a
A i S T2 52 K W T T PR g
WP T 3 wmR o= d el o kR R o M o
= S S o myg M ox ™3 595 &M PR gl
T N C = s BN < S Y X W = = oy X m a2
_ = .WJ EL a ~— 4 N X T 3 Z_l o Wi R )
°m % O = wH oSN & L E o _ k2 W o i SRR &1
ke O S Mo o B4% g W T A oE Y XL
wm o F g c2 T 8 Oxd R N
wr ok = - T T BT A = .= N9l m B oF o NN
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T® oo e T . R -SRI FEWOR o< T gy
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SN RE= of M R oy e A e BTN R OR o B o &
ey S 2w o i W o B B 50 N —= o N 5
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Doubling Time

8 8 8 8 8

Passage 0~10 Passage 11~20 Passage 21~30 Passage 31~40 Passage 41~50

EH3
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