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Human Adipose Tissue—Derived Mesenchymal Stem

Cells g A| T&=Q1 Extracellular Matrix2l

The Extracellular Matrix Affected Proliferation and Cell Adhesion of
Human Adipose Tissue Derived Mesenchymal Stem Cells in vitro

Purpose: Human mesenchymal stem cells (hMSCs) have the potency for self-renewal and
differentiation into various kinds of cells. The hMSCs are obtained from the various tissues,
including adipose tissue, bone marrow and cord blood. The extracellular matrix (ECM) is an
important factor that affects cell adherence, growth, migration, apoptosis and differentiation both
in vitro and vivo. The adipose-derived mesenchymal stem cells (AD-MSCs) have CD29 (integrin)
on the cell surface, which is the receptor for fibronectin. The aim of this study is to validate
the efficacy of ECM, and especially fibronectin, for cell expansion.

Methods: The AD-MSCs were obtained from the abdominal fat of humans. These cells were
seeded onto culture plates coated with fibronectin-Human (FN) and plates without ECM (control).
The cells were incubated for 3 passages and the cellular morphology was simultaneously
observed with microscopy. CCK-8 assay was performed to compare the proliferation ability in
each condition at the same passage. Immunocytochemistry staining for integrin-betal was
performed to observe the cell to cell interaction.

Results: The hAD-MSCs in the FN-coated and non-coated plates exhibited cytoplasm staining
for integrin-beta1. In all the cultures, extended fibroblastic-shaped cells that turned into rhomboid
cells were most frequently observed. The cell growth rates for the non coated culture plate
were lower than those for the FN coated plates. After 72 hour culture under the different coated
concentrations of FN and the non coated condition (control), the control group had a lower
growth rate. In the culture with a FN coated plate, a significant change was observed as compared
with that of the control group. We observed an increase in cell proliferation, with a maximum
of 140%, on the FN coated plate by performing CCK-8 assay. In comparison, integrin /1
on the cells was more expressed in the FN-coated plates than that in the non-coated plates.
Conclusion: The cell morphology can be changed faster in the FN coated culture plates than
that in the non coated culture plates. Because proliferation and adhesion with FN can enhance
the expansion, the culture within a FN coated plate is needed to encourage hAD-MSCs to
proliferate in vitro.
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Table 1, Integrin and receptors
Integrin Receptor for

Integrin @581 Fibronectin
Integrin @481 ACAM, fibronectin
Integrin @681 and 27481 Laminin
Integrin @181 Collagen, laminin, tenascin
Integinr @281 Laminin, collagen
Integrin @ v B35 Osteoponin
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RBC lysis buffer 10 mL
350 Gelld 5% PalEel F 3 mL viAE ¥ =
t}, 6 well culture plate (corning Incorporated, USA)®]l 5,000
cells/em’ #5 F 37°C 5% CO0lM wjFgic}. £el® Az
Z25 Y8 e 2 HiA 60% DMEM-LG (GibcoBRL,
Grand Island, NY, USA), 40% MCDB-201 (Sigma), 1X in-
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sulin transferrin-selenium (ITS) (GibcoBRL, Grand Island,
NY, USA), 10-9M dexamethasone (Sigma), 10-4M ascorbic
acid 2-phosphate (Sigma), 10 ng/mL rhEGF (Daewoong
Pharmaceuticals, Korea), antibiotic/antimycotic fibronectin
(GibcoBRL, Grand Island, NY, USA) @ 10% FBS (Wel-
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Fig. 1. The surface of cell culture
(B R plate by SEM (x20,000). (4) Non-
coated, (B) FN coated,
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Fig. 2. The morpholgy of mesenchymal stem cells by inverted microscope. (A, C) Non-coated plate (A: x40) (C: X100) & (B,

D) FN-coated plate (B: x40) (D: X 100).
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Fig. 3. Cell proliferation assay on non-coated and FN-coated
plates.
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Fig. 4. The nuclei and the integrin beta-1 expression of mesenchymal stem cells 3 days by immunocytocehmistry assay. (A~ C)

Non-coated plate (X200) & (D~F) FN-coated plate (X 200).

frl

il

4B, E
15

ke

A7l Q| 2el vEh-1e] W e Aolthrig
7H9] color7h EE AFIE 33t <le| 21l WEk-1
mergedt I o|th(Fig, 4C, F), fBR2YE =¥&
o] A 7 S71AIENA JEH ™ wER-19]
'?‘i(Red color)o] H=Eell X o] W Aol vlg) d4 B
TE g A #F 2 ¢ 33HFig. 4B, C, E, F).

~

=
T
o
=

iy
n% r.BL

ks

rui rsL'Ao_
o

o

=

Kl

il

©

olo

o

i)

')

P

N

Hu} Z2EZ 279 7}
Z7|HEE vlo} 7]
= 0] 5—%1]7} :w}xl EMl ol

Ll

=

ol
N oxo
2 o [o
o2 B
o e
N,
N
NG

>
AN
X
o oy
1>

S
(S

om»} 7ol dojubA] @A &
SEE BRA Az
g, o= Ao 2 RE Ao 71

BHE A2

202

AFE HeJFy] giolet M 1t
A ﬂ(in Vitro) Oﬂfﬂ | Oka]-Oq OE ME2

z30]

71&9] AFgAE grgdEo
AE7IME} Z2hl, 28] =X A
Az TS vag 23 Juady

719M 2SI} 7S Z HZ]',Q_E]-‘_
<29 walelde 79 Atol7h IekaL & 3iet.
g o] Aol A7 nieh 2ol vHEdEo s =
d jF8TIM e HEETINET 22 HA 2 8719
Zof| vj&) ol SN o Al d3E o
oA AZ 9] 7]*‘4 TFETAEZL ] Fe A5
J,]_ Z:Noﬂ o:]

HY 871 ell A Z}
&719] AlEel 1|3
A WatEs .
HE 9 7143} 1394 Aol Holdl=
ole| 28l HEk1

T
Y HU

R



Bkt sueveezy wokg sl Ao <ea
1 FgA7} O gl B AL 2 £ ATk oL
9] 7147} o|sh AgHahe AE ERe $4A1Ql 2lH 1
& Aol EAstEEA AEFTE WE ARk 2] 5]
Ul S} AEE A2 Go) U3 e oirle

=
wo M T ;0

ou]

rlr
re o to
LT —Er

1> o ¥ rlo

ko)
e
o
o
M
°
£

ol

I %771 0—1%% 2 ol
ZL°ﬂ Hofahs Al
Integrin famﬂy/] 3l 2572l
298, o)l 5 Az 7]
o oA *ﬂiS’Jr AZe] 714
A, AE AT 7)1Frelu ] R,
%% zAs L G4 ot 2 ?Z— a9 B unit® 2
AEo] 9] = ojetelo] Agto w g} Y
unit 18717} *ZHS}U% B-subunite 8717} EAFTE o] F
oA A of 713te] Aol #ofsl= thE Al A <lEl
a8 Hek-10]t}, o]#]3t Integrin family9} A 9] 7]&o] F
g o] Fo] AxY A5 717 Foll dofgte] AE S5, o
= A"
el a4
EEEREEEIE
HE7HZAA THZ
243 A7)e HEE 3

11_

i)

oo & %O
o (moorle

2y

iG]
N,
bt

Ao @ -sub-

O

2
%
2

R
ok

oZi
(it
12
9
il
RN

i

o rlr o 1
4
I

=,

N
lo K
fuor

ox
£

>
o=
%
tE to
=

e
-
==
i oS

]é e F
2(fibrilin), H]
ah=dl o] 11} A AA] THPSTIA R FA ol
712, Balo] sttt ? AAR collagen type &
35 JiAstaL & o wE SR dojdtia g Sl
A ages 9 2849 ey gz 4, 2
: =317] HsiA theFst AlE 9 71EE o] gt
o8 AR

Z2324 yB2dE o|9ox

E 24" (vitrornectin) 5-0]

HJ
2 B

=
=
T
A

R

osteogenic

=

o -
T5=

77t Bad Ao

ol Fe

*
o
3}
A

203

o,

10,

11.

12,

13,

DIM2 Q| : hMSCs HiY Al A9l Extracelular MatrixQ| =3
ZrAtel
2 A7 BAEAIEY BRI AT A o] A
o] oJate] o] Fol AU(A084120).
412

. Pittenger MF, Mackay AM, Beck SC, et al. Multilineage
potential of adult human mesenchymal stem cells, Science
1999,284:143-147,

. Song GB, Ju Y, Soyama H. Growth and proliferation of bone
marrow mesenchymal stem cells affected by type I collagen,
fibronectin and bFGF. Materials Science & Engineering CB
2008,28:1467-1471,

. Hutchings H, Ortega N, Plouét J. Extracellular matrix-bound
vascular endothelial growth factor promotes endothelial cell
adhesion, migration, and survival through integrin ligation,
FASEB J 2003,17:1520-1522.

. Goessler UR, Bugert P, Bieback K, et al. Integrin expression
in stem cells from bone marrow and adipose tissue during
chondrogenic differentiation, Int ] Mol Med 2008,21:271-279,

. Hynes RO, Integrins: Bidirectional, allosteric signaling ma-
chines, Cell 2002;110:673-657,

. Flaim CJ, Chien S, Bhatia SN, An extracellular matrix micro-
array for probing cellular differentiation, Nat Methods 2005;
2:119-125,

. Taléns-Visconti R, Bonora A, Jover R, et al, Human mesen-
chymal stem cells from adipose tissue: Differentiation into-

hepatic lineage. Toxicology in vitro 2007,21:324-329,

. Kolf CM, Cho E, Tuan RS. Mesenchymal stromal cells,
Biology of adult mesenchymal stem cells: regulation of niche,
self- renewal and differentiation, Arthritis Res Ther 2007;9:
204,

. Gimble JM, Katz AJ, Bunnell BA. Adjpose-derived stem cells

for regenerative medicine, Circ Res 2007;100:1249-1260,

Prockop DJ. Marrow stromal cells as stem cells for continual

renewal of nonhematopoietic tissues and as potential vectors

for gene therapy. J Cell Biochem Suppl 1998,30-31:284-285.

Etheridge SL, Spencer GJ, Heath DJ, Genever PG. Expression

profiling and functional analysis of Wnt sijgnaling mechanisms

in mesenchymal stem cells, Stem Cells 2004;22:849-860.

Qian L, Saltzman WM., Improving the expansion and neu-

ronal differentiation of mesenchymal stem cells through cul-

ture surface modification, Biomaterials 2004,25.1331-1337,

Choi FJ, Kwon JY, Kim Ho, Kim SH, Choi Y], Cho JA., The

characterization of the mesenchymal stem cells derived from



52

14,

15.

16.

17.

ZietaQ 13t 8A| : 13 X435 2009

fat, cord blood, placenta tissues, Korean J HBP Surgery 2006
10:16,

Kern S, Eichler H, Stoeve J, Kliiter H, Bieback K. Compara-
tive analysis of mesenchymal stem cells from bone marrow,
umbilical cord blood, or adipose tissue. Stem Cells 2006;
24:1294-1301,

Deng W, Obrocka M, Fischer I, Prockop DJ, in vitro differen-
tiation of human marrow stromal cells into early progenitors
of neural cells by conditions that increase intracellular cyclic
AMP. Biochem Biophys Res Commun 2001,282:148-152,
Banfi A, Muraglia A, Dozin B, Mastrogiacomo M, Cancedda
R, Quarto R. Proliferation kinetics and differentiation potential
of ex vivo expanded human bone marrow stromal cells: im-
Pplications for their use in cell therapy, Exp Hematol 2000;
28:707-715,

Digirolamo CM, Stokes D, Colter D, Phinney DG, Class R,

204

18.

19.

20,

21,

Prockop DJ. Propagation and senescence of human marrow
stromal cells in culture: a simple colony-forming assay iden-
tifies samples with the greatest potential to propagate and
differentiate, Br J Flaematol 1999;107:275-281,

Conget PA, Minguell JJ. Phenotypical and functional proper-
ties of human bone marrow mesenchymal progenitor cells,
J Cell Physiol 1999;181:67-73,

Hynes RO. Integrins: versatility, modulation, and signaling in
cell adhesion, Cell 1992;69:11-25,

Harnett EM, Alderman ], Wood T. The surface energy of
various biomaterials coated with adhesion molecules used in
cell culture, Colloids Surf B-Blointerfaces 2007,55:90-97.
Salasznyk RM, Williams WA, Boskey A, Batorsky A, Plopper
GE. Adhesion to vitronectin and collagen I promotes osteo-
genic differentiation of human mesenchymal stem cells, ]
Biomed Biotechnol 2004;,2004:24-34



