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Myogenic Potential of Human Adipose-Tissue-Derived Cells

Yoon Ghil Park, M.D., Ph.D.*, JaeHo Moon, M.D.*, Eun Young Lee, B.A.*,
Byung Rok Do, Ph.D. **, Ji Hyang Kim, Ph.D. **,
Kyun TaeKim, M.D., Ph.D.*** Dong Soo Kim, M.D.

Department of Rehabilitation Medicine and Rehabilitation I nstitute of Muscular Disease,
Yonsei University College of Medicine*, HurimBiocelI** & Yonsei Plastic Surgery Clinic***

Objectives: Cell therapy has been extensively studied as a gene complementation approach in such
genetic diseases as Duchenne muscular dystrophy (DMD). Adipose tissue has recently been identified as
an alternative, uniquely abundant and accessible source of pluripotent cells. In the present work we inves-
tigated myogenic potentials of adipose-tissue-derived cells (ATDCs) as mesenchymal stem cells (MSCs).

Methods: Human ATDCs were obtained by liposuction and cultured in three different media; control,
myogenic and conditioned media. The following observation was made to evaluate differentiation with

using immunoflurescence study and western blotting.

Results: Conversion of ATDCs to a myogenic phenotype is observed by indirect immunoflurescence
study of MyoD and Myf-5 in regardless of media type. However, secondary myogenic regulatory factors
(Myf-6 and myogenin) and desmin are negative in al different culture condition.

Conclusion: Our findings suggest that human adipose-tissue-derived cells might have a mesencymal
stem cell population and myogenic potentials. Since human adipose tissue is plentiful, easily harvested in
large quantity under local anesthesia with little patient discomfort, it may be a good source of an aterna-

tive cell therapy for DMD patients.

Key Words: Cell therapy, Duchenne muscular dystrophy, Adipose-tissue-derived cells, Mesenchymal

stem cells
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a3y 8 ZE A2 myogenic regulator fac-
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1) M2 22| & LXEHE(Primary Culture)

AH#HE AWZ2AE phosphate buffered saline
(PBS; GIBCO BRL, Grand Island, NY, USA)el
o] 23] AHste] Ed 5 AASKL 0.075% colla-
genase (Sigma, St. Louis, MO, USA)Z A4zZ
7 FEe] PBSel M7kete] 37cCeolA 301 Bt A
sto] Al E 7 (extracellular matrix)& #3833
o} o]% Falgde &S F3AI717] Yl 10%
fetal bovine serum (FBS: GIBCO)& *33l Dul-
beco’ s modified Eagles medium (DMEM:
GIBCO)S ¥& % 250 gollA 1083F 94E2] 3l
AEE AAANNZAY, AHE AEE 10% FBS-DMEM
Al Zujetdel ] En A5 Falstr] 98] 0.16 M
NH.CIE FH7bete] 2ol 1083 ti7]gh & ThA|
250goll Al 1047 AR sttt FAES oAl
10% FBS-DMEM¢] ZoiA 75 cm® %A Al (cul-
ture flask)(NUNC, Rosklde, Denmark)el] 1X
10°/mle] A2z HEsAT Mg 37T, 5% CO;
7oA At em wgde dFd e =
wgstt, wFH AN A EZ7F A Bk= H]E (con-
fluence)°l 70% °lZ%°]l =¥ 0.05% trypsin-0.53
mM EDTAZ A|ZE wjFgAldA FeAl7la 94
LElete] Adiuds Attt o] % wjFdS 3dn}
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2) 2SMY E7IME 23t R ¥ 24

dapf g A ETE o] AlTde dxTes o
kol ARE-E 10% FBS-DMEMe® 1% penicillin
7} streptomycine H7ber S AL ARSI L
o A 272 o] AFETA Ropjtd oz gzl
AL o] &3lded ole UlxT widddd 5% horse
serum¥ 50 um hydrocortisone (Sigma)< F7}3
Aoz ZH5AG LY (myogenic media) &2 FF3}
At AT TEEAEE 15Y o wistdd )
FHE ARt o 224 (conditioned media)
o7 ERFIIAG. Al T BT 37C, 5% CO, ¥l
A 1F, 3F, 67 g F SR ERJIAS 29
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fluorescence stain) & #&agom 35 oy %
7] W3S B fsixe A2=" E=H (western
blotting) & ©l-&3ate] dak Z5AF2HEAAR! MyoD
o} Myf-5o tigt 23& A8ttt

(1) B934 (Immunofluorescence Stain)

54 24 A myogenic regulatory factor)
91 MyoD, Myf-5. Myf-6, myogenin®} <=Feha
A desmine] et WHHFANS th3 2o A
stk

Hlj oF /‘ﬂfTL_“E Zalo]=olA 1:1 Acetone/Metha-
nolZ 1% ¥ tris-buffered saline (TBS: Sigma)
o2 MHsATt. o]F 30837t 2% bovine-serum
albumin (Sigma)$} 5% goat serum (Sigma)©]
7He &do 2 IHAIAT. o] F MyoD, myogenin,
Myf-5, Myf-6 2 desmin®l th3t dz&HA| (Santa
Cruz Biotechnology, Santa Cruz, CA, USA)E
At A-ollA 1413F B9t ¥hEA1Z] T biotine]
2" Anti-mouse [gGE ©]-&3lo] 30E7F A LoA
A A stal ©A] TBSZ "ﬂij'%} o]% Avidin-FITC
2 3087 WRSAIA TS & 5‘}011 R b e
Zakqirt.

rL

(2) A28 EZH (Western Blotting)
Hjok 2710 S EE MyoD9 Myf-59 AHE 7

Abst7] flete] dza 3 2SR o A et
western blot< %3l 15, 25, 35 vl dHlo] o}
oF Z& o g Alstitt,

ket ZAIEZE tris base 125 mM pH 6.8
(Sigma aldrich Co, St. Louis, MO, USA), sodi-
um dodecyl sulfate 4% (SDS: Amresco Co,
Solon, OH, USA), glycerol 10% (Amresco Co.),
mercaptoethanol 5% (Sigma aldrich Co.),
dithiothreitol 100 mM (DTT: Amresco Co.),
phenylmethylsulfonyl fluoride 5 mM (PMSF'
Amresco Co.)7} Ef5 Wy Y &ai171 & ¢
A st A dx ]% 7L° Foz THES
o} dolzl FEe] @lA-& bromophenol blue
(Sigma aldrich Co.)& #7}% ¥ Biorad mini-
protean II cell (Bio-rad, Hercules, CA, USA)<
o]-g3tod acryl-amide gel (Bio-rad, Hercules, CA,
USA)dl A7) %53t polyvinylidene fluoride
(PVDF: Millipore, Bedford, MA., USA) mem-
branes©Z ©olFAIZY. ©|F¥ membraness 5%
skim milk (Becton Dickson, Sparks, MD, USA),
0.05% tween 20 (Amresco Co.)-tris ¥3 &ool] 2
Zof|A 1AIRE AR & MyoDF Myf-5 thigh o
21844 (Santa cruz Biotechnology)$b 4-2dl|A 3417t
B WESA7 2 Al F skt Al F peroxidase con-
jugated anti mouse IgG (Amersham, Arlington

) ---
) ---

CdM

1 week

3 weeks

6 weeks

Fig. 1. Differentiation of adipose-tissue-derived cells into myogenic cells. MyoD was expressed in all different media groups from 3
weeks (X 100). CM: control media, MM: myogenic media, CdM: conditioned media
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Heights, IL, USA)$} A0 1A17F ¥HSA]7]aL o}
Al Al en o] kg2 enhanced chemi-
luminescence (ECL: Amersham)Z ©]&3dto] & E0j
A 713 vkt

M
-]

Hers Tl Al & BF

oA MyoDel| thg+ H

CM

CdM

1 week

3 weeks

AGFANA 35 6FNA FAH S Bt
(Fig. 1). fﬂ&;ij ERRNE 2T 3 BT
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A 3).

7ho] A2 t1 E3sHA YetH(Fig.

2. Myf—=5

HAslel JAoA] BE FoA wjY 1577 FAe
S Hol7] AlFsted 3T9‘r 6ol et F WS
< EYHFig. 2). 928 EREME A1 A2

6 weeks

Fig. 2. Differentiation of adipose-tissue-derived cells into myogenic cells. Myf-5 was expressed in all different media groups from 1
week (X 400) to 6 weeks (< 100). CM: control media, MM: myogenic media, CdM: conditioned media

MyoD

Myf-5

CM
Fig. 3. Myogenic differentiation of adipose-tissue-derived cells as determined by western blot for expression of MyoD and Myf-5
from 1 week to 3 weeks. Lipoaspirate cells were cultured in control (CM) and myogenic medium (MM).

weeks
MM
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