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Effects of substrate stiffness on confluent growth of hepatic and
hepatoma carcinoma cells
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Abstract: Objective To investigate the cause of differences in confluent growth between hepatic(L02) and hep-
atoma carcinoma( HCCLM3) cells by comparing responses of the two cells to different substrate stiffness (0.5,
4 kPa and glass). Methods The real-time photomicrography, immunofluorescence staining, flow cytometry,
and Western Blotting techniques were respectively employed to observe the morphological characteristics, the cy-
toskeleton conformation and the distribution of E-cad of confluent L02 and HCCLM3 cells on different substrates,
and test the changes in expression of E-cad, IntegrinBl and p-Src. Results (1) Confluent L02 cells displayed a
round or cubic shape, while HCCLM3 cells showed a polygon shape. The morphology of HCCLM3 cells were
spread and polarized more obviously than that of L02 cells. With the increase of substrate stiffness, the variation
of L02 cells with time was smaller than that of HCCLM3 cells. (2) The cytoskeleton of confluent L02 cells showed
a ring-like conformation under the cortex, and E-cad was located at the cell-cell contact sites. However, the ring-
like cytoskeleton of HCCLM3 cells was incomplete and distributed radially along the basement, while E-cad was
dispersed in cytoplasm. (3) As the substrate stiffness increased, expression of E-cadherin in both L02 and HC-
CLM3 cells was significantly decreased ( P<0.01), while the level of p-Src and integrinpl was increased signifi-
cantly, with greater changes in HCCLM3 cells than in L02 cells. Conclusions The assembling of cortical ring-like
cytoskeleton was positively correlated with the location of E-cad at the cell-cell contact sites. The substrate stiff-
ness showed a more obvious impact on the balanced regulation between cadherin and integrin mediated adhesion
system of hepatocarcinoma cells than that of hepatic cells.
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Fig.1 Mechanical properties of polyacrylamide substrates

(a) and measurement of the elastic modulus for confluent L02 and

HCCLM3 cells on different substrates (b)
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Fig.2 Effects of substrate stiffness on the morphology of confluent .02 and HCCLM3 cells

(a) Microscopic observation and variation of

cell conform factor with time for LO2 cells, (b) Microscopic observation and variation of cell conform factor with time of HCCLM3 cells
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Fig.3 Effects of substrate stiffness on the cytoskeleton of confluent
L02 and HCCLM3 cells
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Fig.4 Effects of substrate stiffness on the distribution of E-cadher-
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cells (a) Distribution of E-cad (green), (b) Colocalization of E-
cad and cytoskeleton



ik %,%. BREEAABMAEARRSERKNZN
ZHANG Rong, et al. Effects of substrate stiffness on confluent growth of hepatic and

hepatoma carcinoma cells 95
SkPa 4kP 1 m[02
(‘)'5 a a glass g 20r oHCCLM3 00 - 0.5 kPa
E-cad - - —2 1.5 = — control
-
v 240 —L02
psre [H- —— == 210 — HCCLM3
— . 05 2180
GADPH AR - g
4 0.5kPa 4kPa glass S120 |
L02 E-cad
0.5kPa 4kPa glass ° 5102 60
: £20r oHCCLM3 0 ) ) .
E-cad | e @m—m l 2.5 L 10° 100 100 100 10*
-
p-Src M S © 10 CD2OFITE
: e £05 4kPa
AP g G < 0 ol — contl
0.5kPa 4 kPa glass —LO2
HCCLM3 S 240
DESIC — HCCLM3
2 180
BS5 EEBEEXALEK 102 5 HCCLM3 415 E-cad 0 Src BiE: E} 120 -
@]
&/ S0k A 1] M
Fig.5 Effects of substrate stiffness on the expression of E-cadherin 60
and phosphorylated Src for confluent L02 and HCCLM3 cells 0100 l(l)l 102 1(|)?~ 164
CD29FITC
glass
3 'I,T]"I,/[/: A0 — control
320 - —L02
A T4 ’ g — HCCLM3
EH A MIAERR AR (0. 5 kPa) FE4K (4 kPa) o0
N =
B glass )3 ARG 19 AT T WA 4 2 I, 720 2 60

JEE L2 AT, A 3 5 A0 0] 2 45 T8 B ; 7 A L
FRZMIVIE 2(a)) ;s ERPORRAE T -, 40
L DA 53 B0 el DR 5 81 A L foh B i 45 A ), RIS
DL BRUT R N 2 AR HE D, AH 408 20 A 42 fih &b E-
cad S3Aid 2 (DL 3.4) o %A HOR Al I [a] (4 42
A &I, AT A% PR R T A ) ] 25 b i
BN, e 2R (WL 2(b) ), FR I E) % 257
B A A LG8 BV e KN R R . E-cad 7E L]
S AV 2 T I 1 8 B TR 5 11 7 0 25 B T 2 B o
T EIRHESN SE R E-cad/ catenin &5 Y il N 4 &
FEfld ST MR ETELE R, LA E AN B S e
YR FEASE . E-cad 52 v X 5 22 VG e ) it PN 48 5 1
GG B, B R T A0 B SR R RE T,
Al G 2B A A P T A B SR E A R R ) R SR
FEFR R BRI OIRE . B3 WoR, BhA AR KFA Y R
R BB ELHES , A RS E KB
B 22 B8 A5 PV FH AT RE X B 424 G 8 4 A FE A
RIY 200 BT 25 R 200 B[R] 322 5 e A8 ] 22 B SR AL G IR K 1)
S

AR ARAE LA 3 BRI IS - YA BRI sl &
AR TERC R L IR A LU 5388 22 | 55 T 400 il
Jie B85 T AU K, B LIS S 20 R A 400

0 ], 1 ]
10° 10! 10% 10° 10*
CD29FITC
(a) PEKE
60 O LO2 o
m HCCLM3 —
50 | *
40
E30} —
<
20
10
0
0.5 kPa 4 kPa glass
(b) ERSHT

B6 ERBEXRMEEK 025 HCCLM3 AT Integrinpl Fikky
2
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