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g contractility of human retinal pigment epithelial (RPE) cells. Methods The low-pas-
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" Study on contractility of retinal pigment ep-

yri - ithelial cells induced by vitreous in vitro

HUANG Xiong-Gao,WEI Yan-Tao,ZHANG Shao-Chong
vitreous ; retinal pigment epithelial cells; contractility
Objective To investigate the effects of vitreous cultured in vitro on

sage cultured RPE cells divided into two groups of treatment by volumn fraction 10%

, serum-containing Dulbecco minimum essential medium ( DMEM)/F12 medium (normal

medium) or the same medium supplemented with volumn fraction 25% human vitreous
(25% vitreous medium). Cell contractility was tested with collagen gel contraction a-
nalysis. Staining location of F-actin,a-smooth muscle actin («-SMA) and vinculin were
detected by immunofluorescence. The expression levels of o-SMA and vinculin were de-
tected by Western blotting. Results Compared to cells cultured in normal medium,
low-passage number RPE cells cultured in 25% vitreous medium for 48 hours, the colla-

2 gen gel area of (22 127 +2072) pixels in 25% vitreous medium was significantly greater
¢ than the gel area of (16 084 +1154) pixels in normal medium, contractility of the cells
. decreased remarkably (¢ =4.412,P =0.012). In normal medium cultured RPE cells, fila-
, mentous actin (F-actin) and vinculin-forming focal adhesions mainly at margin of cell,
+ the focal adhesions were bigger. But in 25% vitreous treated cells, F-actin reorganized

and formed pseudopodia at one side of cells, vinculin-forming focal adhesions redis-

¢ tributed mainly from margin to center and the side of actin polymerization,and became
* small. The expression level of o-SMA was down-regulated significantly (¢ =2.845,P =
¢ 0.047) ,the expression level of vinculin was not significantly different between the two
° media (£=0.198,P =0.852 5). Conclusion Vitreous decrease the contractility of
. RPE cells, this effect may be related to the down-regulated expression of o-SMA and the
, redistribution of vinculin.

[ Rec Adv Ophthalmol ,2014 ,34(7) :624-627 |
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PEAER(3 =5 ROAMM L E & LR fo o B2k sh 38 90, — 00 B3 ik (SR Ry
3 10% B& 4 o 3% 69 DMEM/F12) 3575, — 20 R AR AR 3% 25% s 34k 370, B R 1 i R
HE AL, B R RSB RN e F 42 & G F-actin, o-SMA #Fo

(22 127 £2072) 4%, 2 K F AL @ P ey BRIk | (16 084 +1154) 1%, m ik

* com . GRNRE TR, MAKREF AL FEL(1=4.412,P=0.012) , f-Ei@3gfig ¥, F-
ir,"o"nof/f,05,5,0SCOC“O“"O""'0""0«’/50 -ecoe actin. vinculin F B4 T 48 i )& i, vinculin 7 5%, 89 $5 & BE AL K ; o £ B IFIR P 3258 )5, F-
actin &40, f& fm Lty — ﬁkﬁ%%i £y, vinculin £ B4 A T 20 10k T A Rk An dm I P S, TR A ke s B K D, BB AR

¥R S a-SMA %é]ﬁlﬁ;u_%"lrf&,5’5‘@%%‘&#5%%#%‘%1{”?%X(t =2.845,P =0.047) ;vinculin &% & £ ik L B F T 1L
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=0.198,P=0.852),
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[ BRF i3 R, 2014 ,34(7) :624-627 ]
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R, O B A I R R R R R AR
FRATHI Y 5L 50 B R 58, PR RSN R R BA S
RPE #0115 5 70 A4 T, O e BB B A 97 5 e
ff) RPE 404 vk T M B4 5 1 g A AR
BT, FATHAT TIRADITE, LU — P IESE IR
PR RERIBLAE] , B AE R AR AR .

1 HR5HE

1.1 #patEss AR ABERA IR ERORIE T ik
S L ARB o BR 22 HEBR RE AR A IR 50 & . i
0 JIES AR B B A, BT R B B AR 4, S ) 0. 22 pum
JE#S (3EE Millipore 23 F] ) 23 I8 AR SIS 1A, 45 5 73
)5 — 80 C UKAE PR A7 T FH B 388 AR AR B 43 B0
25% i3t N 3 (AR 5 4 2R [ R AR AR

B 10% Ji 48 1035 (BUM 2= 22 F)) 1) DMEM/F12
(3E[E Gibeo AF]) 15 1 (AT 1) 3k 28 (TR & B il
T o 2 W8 Zheng 451 i3 i Jy vk, 1 I B 1
Fitg I Ak o3 9, A B 95 W R 97 RPE i, IRAG AR
A3 -5 AR) @it CK18 el (% 5E 7 ]
T5L585 . RPE 2043 R B AL, 43500 vy 3 38 5% 7
(SRR K 10% R 4 1075 ) DMEM/F12 55 3530)
R EU 25% (B IR IET TR 55

1.2 R 1R IR (95 Invitrogen 24
) B A RE Ry 2 mg - mL ) ORI SRR A RN
A 24 fLM, 4L 0.5 mL, LT 37 C &R %
5% CO, 2R F= 76 NI 5 60 min J5 5E [ B0 i Bk
. AR A TS Ak RPE 40 i )5 A G IfiL i DMEM/
F12 55 3% B A K A0 2 3 Ol 250 x 10° L' (Y
RPE 21 42 Fp T 3EE A BERE I ()2 859%) . 2 ~8 h
S 20 RO R e i, A 2 i) 46 O 3 5 57 I kAR R
I3 EX 25 % B RS AR, G T S AN R I 5 FL A
B ETE 37 C U E RS 5% CO, 4 IG5+
FIEE 48 h J540 R, 1 H Image-Pro Plus 6.0 K {4
3T RS D B S T FR ( MR R S 57 ), B 3 Yk a7 5
L% A E B NS WA R S I8

1.3 ®mEEXSH  HURIE R 25 x 10° L ) RPE
2 AR T T i R AR b, R 20 B BE S A
RE R A € Fr o 48 h J5, A€ - 40 g -
L~ 22 5 B A K4 DAL 61 2 , 7 L B T -SMA 7
(3£ [E ABcam A w]) BT vinculin Hi {4 (5 [F
ABcam A F)) R —4T, F Dylight564 41 % 1gG Fl
Dylight488 241 Fl TG (MU M BEBLA 7)) 4E H —H1 5%
HCGRPETEICHEI . FH FITC- YL ZEFF K ( & [ Sigma 23
7)) et F-actin, ] Dylight564 241 iR 1eG 1EH 9T
WCEE e A5 vinculin, ISR AR i 0% (LSM 510
META , Zeiss 2> 1) ) W% «-SMA 1 vinculin & [ 52
TR

1.4 SEELESH P2 MR IR L% )E
A3 N 388 B 5% R sl AR R 5 25 % B 35 AR 8 5
48 h, f] RIPA I it il 77) (IR FOR A W) $

HHL,BCA & € 50 & (3 [E Thermo 24 H]) il L
Wik AT HE R, SDS-PAGE LIk B8 H i 2
PVDF i,50 g - L™' JGHR2E W0, 1 & RILA a-
SMA $HifK (35 E ABcam A +],1 ¢ 50 # k) L RHTA
vinculin FA (£ E ABcam A H],1 : 1000 #B) . %
$it N\ GAPDH otk (FiM Bt Z AWM A BRA R L1 ¢
500 #kE) —Hiid . VRIS, A AN SE G R BAR
ALY IR IC Y BT R B B T (UM R A ],
15000 #ifE) , R HIAb A7 R OGREAIN 2L R0k
1.5 ZitZSW A BdES it voR, 2Rk
VIR0 + b2 (v £5) , >R SPSS 16. 0 FRAFA T4 7 4
A ¢ K5, P <0.05 h2EmA g Lo

2 HR

2.1 ERURGE DR BRE IR SE IR A5 R N, PP
FEFRWIE TR 48 h RT3 85 25 % 335 R 15 7 2H B e
TR (22 127 2072 ) 1R &=, 438 35 55 W 1% 77 41 s
WA (16 084 + 1154 ) (53 . IARFR 40451 25% B 7
PRBE IR B RS WSO )R B S 35 I 3 38 15 72 T
S BERSUSC AR, PR 2 D g T AR B = S A S
e X (1 =4.412,P=0.012; )L 1) .

Figure 1 Images of collagen gel contraction. A : Gel contraction in
normal medium after 48 hours;B: Gel contraction in volumn fraction
25% vitreous medium after 48 hours & JREE UL 4R 14 . A58
i%iz%i%% 48 h BERN A s B ARBUTH 25 % B AR 7 48 h BE
iVE

2.2 RERASWER REBICRASERER,
RPE 4l 75 3 30 K5 R W b 55 9% 48 h JF K N o-
SMA {3 (o 55580, 1T 20 i AR A A B0 25 % B B A1
7248 h 5, M Y a-SMA (Y% 5,08 55 , 9] AR T 18
W B SRR . F-actin B 407 1538 175 SR T
I Ie E B4 A 20 JR S0, T A0 e 3 ) Ak
5 M A0 M AR A B 25% IR TR G % 48 h JE
F-actin £ 4 75 41 g (1) — S FHE, 2 8066 T 19 i ~F- O
FE TR AR ) — i e B M e . 48 35l 4% R
K97 48 h J5, vinculin A0 TR 2%, 0 E8
A3 20 L e T R AR A SRR K s 2R R A B
25% BERSVRREF 48 h )5, vinculin G343 M JE 121 1) 41
Jitl F-actin & £E 1) —Sit A1 20 Jifd Hh 9 565 434, vineulin
TE R A RS 3 Bt B S AR /N (TR 2)
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2.3 REHBSTER LB R TR, P55
RFESRE 48 h, o-SMA B [ FE ik 5 2 F 18, vinculin
HEHFRTAE (E 3A) ; I, o-SMA &
HWRBZER BASIT R L (1 =2.845,P =
0.047) ,vineulin % 14 4 ik 2 5 Jo 43125 2 X (1 =
0.198,P =0.852, LK 3B),

Figure 2 Immunofluorescence staining of a-SMA ,F-actin and vincu-
lin in two groups of culture medium after 48 hours. A,C,D,E in nor-
mal medium,B,F,G,H in 25% vitreous medium. A ; a-SMA stained
deeply in cytoplasm ( x400) ;B:a-SMA stained weakly in cytoplasm
( x400) ;C:F-actin was mainly distributed in circumferential bundles
at the cell periphery ( x1000) ;D: Vinculin was primarily distributed
at the periphery of RPE cells, and formed large vinculin focal adhe-
sions ( x1000) ; E: Merged image of C and D, vinculin-formed focal
adhesions were attached to the F-actin terminals ( x 1000) ;F;F-actin
rearranged and formed lamellipodial projections at one edge of the cells
and a cone-shaped tail at the other edge ( %X 1000) ;G Vinculin rear-
ranged and smaller vinculin focal adhesions were primarily observed in
the center of RPE cells and at the F-actin-accumulated edge ( x
1000) ;H:Merged image of F and G ( x1000) PHZHEFFRIRET 7 48
b, TSN o-SMA F-actin } vinculin g %k, A .C,
D E N7Eda@ i IR il b i 9%, BV F LG H N TEARTR 73 B 25% Bk
PRpIEgR. A a-SMA FEHIRBLARG( x400) ;B o-SMA FEJI3E
Jefa s ( x400) 5C: F-actin 32243045 T 40 i 1 J4 34, 52 454 4R
( x1000) ;D :vinculin =535 T-20L & 1358 , T2 A 1 A
( x1000) ;E:C i1 D &3 &1{% , vinculin JE B RS ZEBEN T F-actin
Pisi( x 1000) ;F: F-actin T, 7640 M — 31 5 8298 WU - 04 LA
550, 73— B HEIE MR ( % 1000) 5 G2 vineulin HE 734, 3%
LT - P AL o A0 P S R 3 B 828 /1N (% 1000) s H F
1 G GIFER( % 1000)

3 g

AWFFRLE R, BE ISR IE F2 08055 T RPE 4 Jifd
N FHOEERS AR, 175 5 A0 B 15 22 F-actin F08T HEA ,
vineulin J% B 1) Rt 7% B0 258 40 A7 9 1 RS A H /N o
FERXA I FEH, o-SMA 8 8% T, {H vincu-
lin &R TR E

RGN, 76 385 A 1 3 358 (A 400 ) o 2% 3o
FEHp, RPE 4 i &8 7 T B WL £F 4 40 i+ 5%
7 A3 A5 RPE 4 i gr g . B4 100
SHRAS BN BB SR 55 T RPE 401519
EER A, X — SR G ER SN 8 MR UE
S, PR AR P B IR A AL I S AR A TR v RPE 201 Jif &k
A LR 3, o-SMA ik B3 i — e

Figure 3 Effects of two groups of culture medium on protein expres-
sion of a-SMA and vinculin. A ; Protein expression of a-SMA and vin-
culin in two culture media after 48 hours; B: Comparison of a-SMA
and vinculin protein expression  WIZHE5 IR KT a-SMA | vinculin 5
HERIRIEN . A WA FR 57 48 h o-SMA \vinculin 2 1Y
7335 ;B a-SMA | vinculin 8 [ 53k 19 b3

(S AL A i b Rz 20 M LR 3 Ak i bR 6
TEALI AT, RPE 41 o-SMA (1) 3 35 38 i fe ¢
SEERAEHL R BB B X 46 75 43 IE B RPE 4
Jrf a-SMA ik s 2 4 ke 45 1 3 S ke v 7
PRI, FRATT 0 ) 17 FH e 8 25 S T 4 2 B 38 132 A A )
TR FRIR AT RPE 418 o-SMA 19335, 45
HESEB AR #7175 S RPE 41l o-SMA 11 %A W
FTRE, SIERATLAFTHE L RT-PCR £l H: mRNA 3
KGR A SCHRRGE , BB A SR 1 RPE 40
N RRAR T AT 4E 40 i 4= 1K [F - (fibroblast growth fac-
tor, FGF) 2 mRNA 1% (k") i FGF-2 fgif
UMM o-SMA 9L . R EBBIKE S RPE
Yifigh FGF-2 5 «-SMA ik T [ 2 8] 77 16 N 7E B
&, MBS .

AHFGE BN, RPE 41 76 5 30 4% 72 9 P 35 5 48
h J5 , K43 F-actin 4345 T 4 L 19 J8 31, HEF anaty
R, A ER B A3 . vineulin 43475 41 i 4]
N5 F-actin £F 48 R g AH 7% o 3X B 504 B Fl TR R
TE B A MR 25 AR Rk I, {8 40 f A AH X R R
ARAS S A0 HEE SRR A M 53 AR TR 25 R0 AT S8 i 2544
Fenit o FRATLART B AR FE EIESE, BEIE K5 T T RPE
i 8] B oAk, EERBUON AN S0 B s
AP AR X e 2 PR E A B 40 Factin
LT AE 2L AL, A6 20 0 FITE Y B T O 2 ke S
PG ] 3 Racl GTPase/LIMK1/ cofilin 43 F
{55 1R A0 S BT 4 L B 2 o 2 R 2y mT 3 P g 9]
AP SCERARGE , vineulin B IA A S 4R AL 30
FIEAT ¥, I H. vinculin 1 i —ASHLAR B BT Al F-
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actin Z fIH AT vinculin 75 g 57 5 K T AR Y KG
BN E L3 AT T4 M 240 P A A 2R R LA
Fe 5 HA & (R B 2 A s . A
HHEHZ— 0 vinculin 7240 jgiz zh 5 EHA M
HIYRE, HARR T 6. 5 B AL 19 4H A 1 35 55 %5 U AR
Sl FE T T R T, i vineulin T E A R % BT
LB SR A RS PEBELAS T A0 RS s (HAE = 44
MIFEJ5T , vineulin A Bl T 240 M ic 46 o7 19 7 A=, 5 B2
P MR 7 A LT L R A A R 2 o R B A
P11 RPE 4[] B 4% 3 Ak B v, vinculin 8% 1
SIATALEL , DN 2 1 200 i a2 A ep e B A, (AR
TR, B vinculin J8 BSHRE 14 50 Y T FRU 4 A AE
e B SRR P I AR /N, X WA vineulin () P43 A7
FURE I B H A2 /N DL B F-actin 21 2 22 1) 51 HF A7 14
BT BEARTE 3 1) RPE 21 iz 3l ] 28 P3G 5 A 25 1)
FEAith, T BN A5 A A2 18] 40 A 3 S5 ) B G R
TR G A AL TR B AR AR IR A, AT
1T 2B R A 0 4 T, AT REAR 5 A M s 0 B
A Ko F34b vinculin 8 )R IE L5 R F W, vinculin
SEAH PR FIR I O, RS SRS IR LA, HoARik 22
FG R

AHIE Y B 25 R TR UE B, 3% 5 R B SR 5 R Y
RPE 20 it 8] 50 5% 73 A6 & T — Fh AR L LRE % 3 1l 26
R, 3K — 2 5 R T FRATT IR B At 30 B AT 48 2
BRI s 2 VR T o A R B R TS 3 RPE
) L AN S e (eI N [T s )

S % Lk
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