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retinal pigment epithelium RPE

RPE RPE age-related 

macular degeneration AMD

RPE proliferative 

vitreoretinopathy ,PVR

RPE RPE

RPE  

ARPE-19 MTT

Western blot hydrogen peroxide, H2O2

RPE epidermal growth factor receptor, 

EGFR 6 peroxiredoxin 6, PRDX6

RPE

auranofin AF RPE EGFR/MAPK  

）  

    1) H2O2 ARPE-19 H2O2

ARPE-19  EGFR AKT  

AKT ERK  P38  JNK

H2O2 EGF EGFR AKT ERK

 

    2) H2O2 ARPE-19 reactive oxygen species, ROS

H2O2 ARPE-19 EGFR PRDX6 

PRDX6 H2O2 ARPE-19

ROS PRDX6 H2O2 EGFR/ERK

 

    3) ARPE-19 ROS EGFR/MAPK
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Abstract 
 

The retinal pigment epithelium (RPE) cell, a monolayer of pigmented cells located 
between photoreceptor and the choriocapillaris, forms a part of the blood/retina barrier 
and plays an important role in maintaining the normal visual function. On one hand, 
oxidative injury of RPE cell, a key inducer of dysfunction of RPE, is considered as vital 
factor of some blinding disease such as age-related macular degeneration. On the other 
hand, abnormal proliferation and migration of RPE cell has been proved to play a 
prominent role in development of proliferative vitreoretinopathy (PVR). Therefore, 
investigating the mechanism of oxidative stress-induced injury of RPE cell and utilizing 
a special drug to intervene abnormal proliferation and migration of RPE cell might have 
very important significance for prevention and treatment of some sight-threatening 
diseases related to dysfunction of RPE cell. 

In the present study, we detected the effect of H2O2-induced oxidative stress injury 
on EGFR signaling pathway and the level of PRDX6 by using MTT assay, Flow 
cytometry, Western blot, Immunofluorescence and etc. We also investigated the 
protective role of overexpression of PRDX6 protein in H2O2-induced oxidative injury 
of RPE cell. In addition, we investigated the effect of auranofin, a gold-containing drug, 
on RPE cell survival and EGFR/MAPK signaling pathway. 

Main results and conclusions are as follows  

1) H2O2-induced oxidative stress inhibits ARPE-19 cell viability, proliferation, 
and migration. H2O2-induced oxidative stress decreases expression levels of EGFR and 
AKT, and increases expression levels of phosphorylated P38 and phosphorylated JNK 
proteins. The levels of phosphorylated AKT and ERK are upregulated in early phase of 
H2O2-induced oxidative stress and is reduced in late stage. Additionally, H2O2-induced 
oxidative stress inhibits phosphorylation of EGFR, AKT and ERK stimulated by EGF. 

2) H2O2-induced oxidative stress inhibits cell viability, induces cell death, and 
increases the levels of ROS in ARPE-19 cells. H2O2-induced oxidative stress decreases 
expression levels of EGFR and PRDX6. The overexpression of PRDX6 attenuates 
inhibition of cell viability, cell death, and the increase of ROS induced by H2O2 in 
ARPE-19 cells. The overexpression of PRDX6 also attenuates inhibition of 
EGFR/ERK signaling pathway induced by H2O2. 

3) Auranofin inhibits ARPE-19 cell survival through ROS-dependent 
EGFR/MAPK signaling pathway. 

Innovation and research significance: 
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1) This study investigates the effect of H2O2-induced oxidative stress on EGFR 
signaling pathway in RPE cell and contributes to us further understanding the 
mechanism of oxidative injury of RPE cell. 

2) This study demonstrates the protective role of PRDX6 protein in oxidative 
injury of RPE cell induced by H2O2 through EGFR/ERK signaling pathway and 
provides some theoretical foundation for prevention and treatment of retinal 
degeneration diseases related to oxidative injury of RPE cell. 

3) This study investigates the mechanism of auranofin inhibiting RPE cell survival 
and provides a novel perspective for prevention and treatment of abnormal proliferation 
and migration of RPE cell in PVR.  

Key words: Retinal pigment epithelium cell, Oxidative stress, Reactive oxygen species, 
Epidermal growth factor receptor, Protein kinase B mitogen-activated protein kinase, 
Peroxiredoxin 6, Auranofin 
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1.1  

retinal pigment epithelium RPE

[1] RPE

RPE - 11-
[1] RPE

 

RPE RPE

( age-related macular degeneration AMD) retinitis 

pigmentosa RP [2,3] RPE

（

AMD 70
[4] 2007 AMD

8.7% 2020 1
[5] AMD

50 ； AMD 9.5% AMD 1.0% 
[6]  

AMD RPE

[7,8]  RPE

．。

 RPE 

RPE 
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RPE AMD [9,10]

 RPE

（ RPE AMD
[ 11,12]  

RPE AMD
[13,14] RPE

[15,16]

RPE

RPE  

epidermal growth factor receptor, EGFR

epidermal growth factor receptor EGF ）

EGFR

Ras/Raf/MEK/MAPK PI3K/Akt/mTOR [17,18]

mitogen-activated protein kinase MAPK /

P38 P38 mitogen-activated protein 

kinase P38MAPK extracellular regulated protein kinase, 

ERK c-Jun c-Jun N-terminal kinase, JNK

[19] -3- phosphatidylinositol-3 kinase

PI3K

B protein kinase B

PKB AKT / PI3K
[20] EGF PI3K

MAPK RPE RPE
[21] EGF EGFR/PI3K/AKT RPE [22]

EGFR/ERK [23]
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EGFR/AKT RPE [24]

EGF/EGFR
[25]  

RPE EGFR

RPE

 

1.2  

1.2.1   

ARPE-19 ATCC  

 

   DMEM/F12                        Gibco 

                                  Gibco 

   P/S                         Gibco 

   0.25% +EDTA                    Gibco 

   PBS                              Gibco 

   gelatin                           Santzcruz 

   DTT( )                        AMRESCO 

   40% AB( / )     Bio-Rad 

   APS( )                          Bio-Rad 

   SDS( )                    sangon 

   Marker                             Bio-Rad 

   BSA ( )                       Santzcruz 

   H2O2                        Sigma    

                                    Sigma 

   BrdU                                   Selleck Chemicals 

   EGFR inhibitor (erlotinib)                  Selleck Chemicals 

   PI3K inhibitor (A66)                      Selleck Chemicals 

   AKT inhibitor (MK-2206)                  Selleck Chemicals 

                              Sigma  
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    DMSO                     Sigma 

                                   BD Biosciences 

    PVDF                                Millipore 

    p-EGFR                             CST 

    EGFR                              CST 

    pP38                                CST 

    P38                                 CST 

    pERK                               CST 

    ERK                                CST 

    pJNK                                CST 

    JNK                                CST 

    β-Actin                              CST 

    Anti-rabbit IgG, HRP-linked Antibody         CST 

    Anti-mouse IgG, HRP-linked Antibody         CST 

    p-AKT                               Santzcruz 

    AKT                                 Santzcruz    

    BrdU                                Proteintech  

                                    Abcam 

 

                               The Baker Company 

    5%CO2                          Thermo Scientific 

                                Eppendorf 

                                    Eppendorf 

                              Biorad 

                            Thermo Scientific 

    Western blot                          Biorad 

    Bio-Rad ChemiDoc XRS system            Biorad 

                               BMG Labtech  

    Nikon TE2000              Nikon  

                             Carl zeiss  Germany 
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1.2.2  

1) MTT  

1.0×104 / ARPE-19 96 37� 5%CO2

12 0 10ng/ml 25ng/ml 50ng/ml 100ng/ml EGF

12   0 100µM 200 µM 300µM 400µM 500µM H2O2 6

MTT 50µg/ml 37.5 � 5%CO2 4

）

150ul 350 / 10 ）

POLARstar Omega 570nm

 

2) BrdU  

 5- 5-bromodeoxyuridine,BrdU thymidine

DNA S BrdU

DNA BrdU

1.0×105 / 12 0.1%

37.5 � 5%CO2 12

100ng /ml EGF 300µM H2O2 100ng /ml EGF + 300µM H2O2 

24 30µM BrdU 37.5� 4

PBS 3 4% 30

PBS 3 2M 0.1% PBST 30

5%BSA PBST 1  0.1% PBST 1:100

 BrdU 2 PBS 3 PBST 1:1000  

1  PBS 3 DAPI

 

3)     

 1.0 × 105 / ARPE-19 12 24

3 10µl 12

PBS 2 100ng /ml EGF 300µM H2O2
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100ng /ml EGF + 300µM H2O2 37.5 � 5%CO2 24

36  

4)  Western blot  

1.0 ×105 / ARPE-19 12  5% CO2

37�� �� 12~24 EGF H2O2

 PBS 1×SDS

100� 10 8000rpm 2 80�

Western blot

EGFR 8% 10%

1.0mm

2cm 95%  

30min  5%

37� 20 30

1×SDS marker

100V marker

150V

marker  

    ） Whatman

10min

Marker PVDF PVDF

15 Whatman PVDF

Whatman PVDF
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300mA 120  

0.1%PBST 5%

） PVDF 5% 1~2

0.1%PBST 1:1000 PVDF

4� PVDF 0.1%PBST

10min 0.1%PBST 1:2000

PVDF 1  

0.1%PBST 3min ECL A 1mL B

1ml PVDF 1~5min

， Bio-Rad ChemiDoc XRS system PVDF

Image J

βactin

 

5)  

(1) 75% 30 ddH2O 2  

(2) 0.1% gelatin 1  

(3) 12 5 10×104/

37.5 � 5%CO2 12 24

 

(4) 4% 15  

(5) PBS 3 3  

(6) 0.1%Triton-100 3  

(7) PBS 3 3  

(8) 5% PBST 1h  

(9) PBS 3 3  

(10) 4� 1:100 1:200   

(11) PBS 3 3  

(12) 1:1000 1  

(13) PBS 3 3  
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(14) DAPI  

(15)  

6) ，  

± (x±SEM) ± (x±SD)

GraphPad Prism 5 Student’s t-test

post-hoc Tukey’s test * P<0.05 ，

** P<0.01 ，  

1.3）  

1.3.1 EGF H2O2 ARPE-19  

MTT EGF H2O2 ARPE-19 ）

1-1.A EGF ARPE-19 10 25

50 100ng/ml EGF 12 5.6 % 6.3 % (P < 

0.05)  7.4 % (P < 0.01) 8.9 %(P < 0.01) H2O2  ARPE-19 

1-1.B 100 200 300 400 500 µΜ H2O2

6 2.9 % 7.2 % (P < 0.01) 12.5 % (P < 0.01)  

17.9 % (P < 0.01)  46.7 % (P < 0.01) 300 µΜ H2O2

100ng/ml EGF 12 1-1.C  

 

厦
门
大
学
博
硕
士
论
文
摘
要
库



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.

厦
门
大
学
博
硕
士
论
文
摘
要
库

http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

