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Over-expression of Claudin-5 Enhanced the In Vitro Barrier Function of Human Retinal
Vascular Endothelial Cell

TIAN Rong, LIU Qiu-hui, CAI Meng, LI Jing, WANG Jing, XIAO Wei, LUO Yan"
(State Key Laboratory of Ophthalmology//Zhongshan Ophthalmic Center, Guangzhou 510060, China)

Abstract; [Objective] To investigate the effect of over-expression of Claudin-5 on the in vitro barrier function of human retinal
vascular endothelial cell (hRVEC). [ Methods] hRVEC were isolated from human eyes and cultured. The second to fifth passage (P2-
P5) hRVEC cultured on transwell membrane were conducted lentivirus-mediated transfection when the cells reached nearly 60%
confluent. hRVEC cultured on transwell membrane were devided into three groups: control group, empty lentivirus vector group and
lentivirus-mediated Claudin-5 transfection group. Red fluorescein protein was used as a report gene, and the efficiency of lentivirus-
mediated transfection was observed under fluorescence microscopy. The protein level of Claudin-5 in each group was detected by
western blot. CCK8 assay was used to determine the cell viability after lentivirus transfection. Two weeks after seeding on the transwell
membrane, hRVEC established a stable in vitro monolayer barrier model. Trans-endothelial resistance (TER) of hRVEC barrier was
measured by resistance meter. Barrier permeability was measured by fluorescein isthiocyanate-dextran (FITC-Dextran). [Results]
Lentivirus could mediate the over-expression of Claudin-5 in hRVEC at about 60% transfection efficiency. A significant increased
protein level of Claudin-5 was found in the Claudin-5 transfection group. The cell viability in each group detected by CCKS8 did not

changed, indicating no cytotoxicity of lentivirus-mediated transfection, and no influence of over-expression of claudin-5 on cell
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proliferation. Over-expression of Claudin-5 significantly reduced the permeability of in vitro barrier model of hRVEC, and increased its

TER. [Conclusion] Over-expression of Claudin-5 could significantly enhance the barrier functions of hRVEC. This study suggested

over-expression of Claudin-5 might provide a new strategy for the treatment of retinal vascular diseases.
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Fig.1 The identification of human retinal vascular endothelial cells (HRVEC)
primary hRVEC displayed cobblestone —like appearance after confluents, x 100 (A).

Identification of HRVEC by vWF staining under confocal microscopy (BCD, x400). Nuclei

stained with DAPI (B) and green fluorescence of vWF (C). Merged image (D )showed that the

cultured cells were retina vascular endothelial cells.
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B2 BRENSM Claudin-5 ¥4 hRVEC 4/
Fig.2 Lentiviral-mediated transfection of Claudin—-5 in hRVEC
hRVEC grown on transwell monolayer (A x 50, B x 100). Control group (C). Lentiviral transfected
transfection efficiency of empty lentivirus vector group was 50% (D),

Claudin-5 transfection group was approximately 60% (E). C, D, E x 50.

2.5 iK% Claudin-5 3t hRVEC & R 4RE R
BEL ) %4 Ml

SRR Y45  hRVEC 1 transwell [353% 2 J
A AR E I B2 R BRAR RS RS TER . 1E % % A8
ZH TER 4(32.49 + 1.48) Qem?, 1805 5 25 204K 2H Ny
(35.4 + 1.25)Qcm?, Claudin—5 #4424 TER &k
(53.99 + 1.75) Qem?, % 1E % 41 518 5 15 28 4 A 4]
AH L, Claudin-5 % YL 20 B 5900 TER , 3 5% 20 ity



Bl 2%, 45, i 38 Claudin=5 3§30 RSN F7 1 AL 0 BSEAR0I0L 4 PR B 200 o i Dy g 699

o5 4] g2
Ctrl negative transfect 2.0
¥ o 0 Cl
Clandins '.E s B Negalive
audin— il
-';": [ Transfect
=
T 10
g0 1) 1)
<
B
o
Actin g 037
©
= B
0.0

Bl 3 Western Blot # il A48/ Claudin-5 & 5 RikKkE
Fig.3 Western Blot detected the protein expression of Claudin—5

Lentiviral -mediated overexpression of Claudin—5, a significant increased protein level of Claudin—5 was found in the Claudin-5 transfection

group (A). In the transfected group, the expression level of Claudin—-5 was 2.4 folds of the control group, the difference was statistically significant

(1)P < 0.05 vs. the transfect group) and no significant difference between the control group and the empty lentivirus vector group (B).
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Fig.4 The influence of overexpression of Claudin—-5 on hRVEC viability

The cell viability detected by CCK8 did not change after cultured for 12 h (A) and 24 h in each group (B).
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Fig.5 The influence of overexpression of Claudin—-5 on
hRVEC TER

Overexpression of Claudin—5 could significantly improve the
TER, enhance barrier function of hRRVEC (1)P < 0.05 vs. the
transfect group, there were no differences between the control group

and the empty lentivirus vector group.
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Fig.6 The influence of overexpression of Claudin—-5 on
hRVEC permeability
Overexpression of Claudin-5 significantly reduced the permeability
in vitro barrier model of hRRVEC (1)P < 0.05 vs. the transfect group,
there were no differences between the control group and the empty

lentivirus vector group.
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