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Effect of thickness of gel on epithelial differentiation of the human mesenchymal stem cell (hMSC)
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Abstract: Recent studies report that the mechanical environment influences the behavior and function of various types of
cells, including Mesenchymal Stem Cell (MSC). However, the mechanism remains largely unknown. In our study we
cultured hMSC on either collagen or elastin gels at varying thickness, and assessed commitment to epithelial linage. hMSC
cultured on type-1 collagen gel in 1900um of thickness expressed cytokeratin-18(CK-18: as epithelial marker) while hMSC
cultured on elastin gel hardly expressed CK-18. Moreover, MSCs culture on type-1 collagen gel in 1900um of thickness
induced actin depolymerization. These results reveal that thickness of gel is one of the factors to determine a fate of h(MSC
in its differentiation as well as type of extracellular matrix. Further, the cytoskeleton is a critical factor for the

differentiation.
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Fig.1 The rate of the stained cell that expressed cytokeratin-18

3-2 7V EITBT B MiE L

v FEEERS ORI O W TSR T 5 F-actin @
JERK % i~ 72 JE & A% 100um @ Collagen 47 /v o <
F-actin O NBE SN, —JF, E A 1900um ©
Collagen 7 /v b DA TI% F-actin DL AN HIH] & 40 5 FE R
Z187=. ¥/, Elastin /v L TH;#E LM SlvwFhao
ESIZBWTH Factin DA BIE I T, ZORRIL,,
HRLEH Td D Factin Ak & ERSMb L ORICEEGRN &
DL ERBTHLDOTH-TZ.

4, B

AN DRFET NE OO RNEG HNTZ. MSC D4
(B2 IS~ R U v 7 2 OFEE & MBLROMEE S X - CHilfE
TEXHEWVWHZELThHA.

| Moo —47 > ECR#%E L MSC 13444, 100um~
1900um DEHIZ L BT MSC & a7 —7 L O TR
THREEENLRCITTTHD. AL, 277 0HM
JaiEsE KA A T D RGD (ICa2Pl DR RN A T 7
U UMBFEAT D Z LIS L TTIEAT S 7L DR I B A
5D, 22 Ta T —Fr L B DB AR
FaFFOxT T AF v ETHEARRSEMT TCK-18 B4 i~
7o, ZITAFUITMIERSE AL ThDH VGVAPG % FF
%, Elastin Binding Protein %/ L CHA&T 2 L Sbhit T
L. FNVDERIZLY CK-18 DRBUIHE L Z T AN, %
NICIE~ Y v 7 A& MSC OFENEEL 2D Z & ART
WERCHD., 7, WICALVOELEEL L AT, 4
(LZHETH 2T TERNVE NS Z L THD, MSC D
CK-18 #HL, BIH EfRfbid bl b 1 Blas—F b
MSC AT 7V v ENTHEENLETHD Z L ER
B 5b0EERLT-.

WIZ, BHERRIL2 T =T OBAETIEINVORELIZL
D CK-18 DFRBINER D NI & ThHD, AT 7V
ENTABEITEETH B2, 100~600um O 7L L
1000pm LA LD 4L Tk CK-18 DRBEITRE < B 5.
Bt MSCiEA > 7 7 ) UiEEZE N LTI LD DEHZ O
WERHL WL LETHD, HEHLES VL3 mg/ml D
| B2 — 7 P N7edTEOEAROYPEM, F x 1 XM
REFLTHDHOT, ZTNEHD AN =XLITIET VO
WL DMREREROELREEL T b0 EZLLND.
TR DBEMEEAFM)YD 2 > % 7 h ' — RIZ X 2 7 vipitt
DRTE D BJENT VOB T AT SRR E N &
IRENTZ. 2O END, 1900um DEWFIL EIZEEE L
oA, B EZEERSHRINBEE T O EEL

LIFE2013 2013 9 2 —4 ( )

L5, —0, & 100um FL ETIERET S Z ERHKS.
e, ZFLVOEIIZE > THIZR RS EREZ/RT.
F-actin DY s BiL, 7L OELOE W THIE 2 E
WHABHDZ EERLELDTHD. 20K D 2 HIERIC
OO EZ RIS LIk ) CK-18 DRI ZE L 5
ZATCNWDILEERBRTIHERTHDIN, TOHDODA =X
LDZOWTIEERYTH Y 5%, BRLIMHANPLETHD.,

5. £&®

MSC (%, %72 ECM OFIR & G OWME(E S X)) D
TS L o THR & i~ D3 (LN FTRE T H D Z & SR
ENie., FOAB=ARLD—DT 7 F L OEENEE L
TWAZ ENERMITHASL NIz, 5% S HICHIE L
G ORRBRMEIC SN TE L RDEWEEIT- TWVE, T
XV, MSC 3% 55/ L RE & 72 iuUiE, 5% D
BAEERODSORDLEBIZORNB>TWW LD THL LE
ZTCW5D.

25 3k

(1) Adam J. Engler, Shamik Sen, H. Lee Sweeney, and Dennis
E. Discher, Matrix Elasticity Directs Stem Cell Lineage
Specification. Cell Vol,126(4), pp677—689, 2006

083-2-7-2


http://www.sciencedirect.com/science/journal/00928674/126/4

	toggle_1: Off
	2000: 
	Thickness of gelm: 
	Text1: OS3-2-7


