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[ Abstract] Background Epithelial-mesenchymal transition ( EMT) is one of the pathogenesis mechanisms
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of posterior capule opcification (PCO). Studying EMT is of important significance for the prevention and treatment of
PCO. However, EMT model is lack. Objective This study was to establish an in vitro EMT model for the study of
human PCO. Methods [n vitro mimic cataract enucleation was performed on 40 donor eyes, including anterior
capsulorhexis ,nucleus hydroexpression, and aspiration of lens fibers. The capsular bag of lens was dissected free
during the surgery and pinned flat on a plastic culture dish with DMEM/F12 supplemented containing 10% fetal
bovine serum for 4 weeks. The proliferation of LECs on the capsular bag was observed by phase-contrast and dark-field
microscope in 0,3,7,14 and 28 days after culture. The capsular bag tissues were collected in cultured 0,3,7 and 28
days for the preparation of sections and hematoxylin-eosin stain, and the growth and morphology of LECs were
examined with optical microscope. The expression and location of a-SMA , E-cadherin and Vimentin were assessed by
immunochemistry. The expression levels of a-SMA , E-cadherin and Vimentin mRNA and proteins were detected by
using real-time fluorescnce quantitative PCR and Western blot in different time points.  Results No LECs were
seen on the uncultured capsular bag. LECs appeared in cultured day 3 on the periphery capsular bag and grew toward
the center and covered the posterior capsule 7 days after cultured, with a cobblestone-like appearance. Wrinkles
occurred and extended gradually along with the enhancement of bag tension. Immunochestry showed that the
expression intensity of E-cadherin in the capsular bag gradually weakened, and that of a-SMA or Vimentin was
gradually enhanced during the culture duration. The relative expression levels of E-cadherhin mRNA at 0,3,7,14 and
28 days after culture were 3.35+0. 13,1.47+0.20,1. 13+0. 14,1. 00+0. 85 and 0.23+0. 03, and relative expression
levels of Vimentin mRNA were 1.00+0.73,1.05+0.14,2.24+0.43,2.84+0.34 and 8.57 +0.40, and those of
«-SMA mRNA were 1.00+0.06,2.68 £0.28,4.24 +0.05,2.05+0.90 and 15.30 +0. 19, showing significant
differences among different time points ( E-cadherhin mRNA ; F =23.430, P =0. 000 ; Vimentin mRNA F =8.915,
P=0.002;0-SMA mRNA:F=103.500,P=0.000) ,with the lowest expression levels in the E-cadherhin mRNA and
the highest expression levels in the Vimentin mRNA and a-SMA mRNA at 28 days during the culture period (all at
P<0.01). The gray values of E-cadherin protein expression were 1.443+0.017,1. 023 £0. 003 and 0. 568 0. 018,
and those of Vimentin protein were 0. 565+0. 012 ,1. 156+0. 007 and 1. 241+0. 009, and those of a-SMA protein were
0. 195+0. 045,0. 693+0. 036 and 1. 501+0. 005 at 0,3 and 28 days,with significnant differences among various time points
(E-cadherin: F=2787.000,P =0. 000 ; Vimentin: F=4 488.000,P =0.000; a-SMA:F =1 173.000,P =0.000). The
expression levels were significantly declined in E-cadherhin protein and elevated in Vimentin and a-SMA proteins at 3
and 28 days after culture in comparison with before culture. ~ Conclusions A novel in vitro EMT model of LECs is
established in this study. This model can mimic a natural EMT procedure after extracapsular cataract enucleation and
therefore is a useful model for the further research of the mechanism and prevention and treatment of PCO.

[Key words] Epithelial-mesenchymal transition; Epithelial cells, lens; Posterior capsular opacification;
Cataract extraction/adverse effects; Lens capsule; Cells, cultured; Humans; Capsular package model
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28 dibf B4 E-cadherin £ [ 2 3K 1Y JK B2 {1 53 5
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P2 A Bt L (F=2787.000,P=0.000) ; |
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o-SMA 2 4 2235 19 K BE (5 43 51 4 0. 195 £0. 045 0. 693 +
0.036 F11 1.501+0. 005, Bk L ZFHFH T #5E X
(F=1173.000,P=0.000), #4543 )5 3 d f128 d,
PASH AL h E-cadherin 25 1 335 1 K B2 24 W] WAK T
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MEmTHlAFEE L ZERBAGIFEE L (Y P<
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TR K EEE W BAK TR 55 3 d, o-SMA 3%
KK BEME W W T 5 )G 3 4, 2 R WA ST R
(¥ P<0.01) (K 8),

0d

0d 3d 28d 2.0 3d
E-cadherin % 284 ab
= 15 ab
o a
Vimentin @1 0 a
% ab a
a-SMA =05
m
o 0.0
GAPDH Q E-cadherin Vimentin ~ a-SMA @

& 8 E-cadherin, Vimentin 1 a-SMA EZE R E R PP RIEZSLE
A B ]S H A TR R R AR T 3R 3K 1 Western blot 4387 B
B E S AR A E RS b R A AL L% E-cadherin 7
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52 F| E-cadherin 4\ 5 (1 41 i 18] B Bt 4 7 R K B 7
TR 200 6 410 5 R 43 G R o B A A AR R Y
P, 20 i HE 5] R 55, AR T 2 B R xR B
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