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SEBvE TS

PR fE e 2 7 (retinal pigment epithelium, RPE) 4l A7 F 6B A2 25 41
TR bk 4 B 200 0L A J22 2 R ) — 2 B 2 C B T L, 12 ) A PO o e ) — A
BB S, KT 4EREIE R A E AR FE R R B R L, — 7
RPE 4l A0 S0 A7 175 5 30 RPE ThReRaAS, /2P S HETBE 2 (age-related
macular degeneration, AMD) 5EUE MWLM L (1 B ZEHUR R 2= . 5 — 71,
RPE 4l i 55 % 38 58 R0 3T 4 76 19 54 P 3% 55 4 W0 W JBE 5 4% ( proliferative
vitreoretinopathy ,PVR) [ AEAKR R R e BOCHIE R . RIIR AW 7T AL
JSLF5 3 ¥ RPE 20 453405 iRV FEBILAR, DA R S5 FH 26401 T3l RPE 4 i r) e o
SEFHANIEAE, XTBiih RPE 40 M D) fe o A O I 3 E IR A B 3L

AR FUIE RS T ARPE-19 400, FIH MTT 65, =40 ol
Western blot, #5655 720 1 id LA (hydrogen peroxide, H,0,) 531
AN RPE 4HR 2 A K152 4K (epidermal growth factor receptor,
EGFR) 15 F & sz I HAfF 70 7 8L 6 (peroxiredoxin 6, PRDX6) Xf
RPE 4l it 21 B 52 00 B AR 4 o R AR FRATTIE SR N B 78 T B0 98 24 4 95 2%

(auranofin, AF) X RPE 4il}itl 7% 2 EGFR/MAPK 15 ‘5 I8 #% () 51 o

FELER.

1) HyO, i S AL R BN H] ARPE-19 4HARE 71 BEFEALTHE; 75 H,0, 15
SH) ARPE-19 4ifE LM #5145+, EGFR fl AKT ®REARIE T , Bkl
AKT Al ERK S IU5EHE = 5 AR AR ss; Bt P38 M-Ik INK HRE %
L ThE . HA HaO, U5 3 BN M ] EGF 5142/ EGFR. AKT. ERK EfRL
TEH..

2)H,0, 55 ARPE-19 44T, 5] #2314 % (reactive oxygen species, ROS)
JH&E: 1£ HoO, %5 31 ARPE-19 4l 584 B4, EGFR 1 PRDX6 HEHE
LT . PRDX6 1 Rk G2/ Ho0, 55 H) ARPE-19 40 i PE4m ). 4Hfa st -0
ROS JH; PRDX6 i FikthZE iR H,0, 17 T A M EGFR/ERK 15538 i
(RIFR A F o

3) it syl ARPE-19 407 & BI/EHIALEI 5 ROS #KAfi ) EGFR/MAPK
ER=pLil: S

III
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SRR W

1) AWFTCRTT 1 H,0, 53 A EAL RO RPE 48 /il EGFR 15 5 38 B 1 5200 ,
AT 3t — D3 RPE gl E b 45107 19/ -

2) A FidE 7~ PRDX6 X RPE 40 M S A6 N4 1 R E I 5
EGFR/ERK {5 SIHEH<; 79 RPE A A 10 15 A0 S PR AL I s (A Bl v S A3
— € FI B KT .

3) AWETRGE 1@ ih 75 RPE 405 RO A BLEL, 9B PVR 4
R LA RPE 4 57 H S AT GESR (I 17— AN %

REEW: PRI R E R A, EALR, WA, R KR4, EEE
g B, “2ZFAH0nE AN, SRR 6, Sy

1Y%
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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 H,O,-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 H>O,-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) H,0»-induced oxidative stress inhibits ARPE-19 cell viability, proliferation,
and migration. H,O,-induced oxidative stress decreases expression levels of EGFR and
AKT, and increases expression levels of phosphorylated P38 and phosphorylated JINK
proteins. The levels of phosphorylated AKT and ERK are upregulated in early phase of
H,0,-induced oxidative stress and is reduced in late stage. Additionally, H>O,-induced
oxidative stress inhibits phosphorylation of EGFR, AKT and ERK stimulated by EGF.

2) H,0Os-induced oxidative stress inhibits cell viability, induces cell death, and
increases the levels of ROS in ARPE-19 cells. H,O,-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 H,0, in
ARPE-19 cells. The overexpression of PRDX6 also attenuates inhibition of
EGFR/ERK signaling pathway induced by H,O,.

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 H,O,-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 H,O, 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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E—F H.0.FSFEWR AT RPE 485 EGFR 15 S BRI M

1.180E

MLRA (6 25 1 B2 (retinal pigment epithelium, RPE) 42— ZHERIGO R
YA, LTGS2 AR AR KA R B4 M 2 2 TR, A2 A0 g T A IO i o B ) —
ANEEA B AEN—EE O R4, RPE 41 T LA S Pk 4 5 £ 2
N AR e ) N O = S I AW E2 S /L= e R I P L 7 2= )
WA R IRITIRSEE TRy, TR X BE IR Ay Fe R B IR 2 A
M. UbAh RPE 4T UK 4e- S N e i oy 11 seiee e W it 7% 1) 016 K
SN, oy 2 R A KR TR S AR R T DRI RPE 41 st -4 R o
[ IEH AR R Th e B

RPE #1510 S A5 4% & RPE DIRERRAT L A B EEA TR, 2 AR A oG
5 I A 4 ( age-related macular degeneration, AMD)FIAR /X 5 (1 K A5 M (retinitis
pigmentosa, RP) ZFHUE MM 5 (1 B ZEEUR N 2>, |1 RPE 4l AR
PR 5 RS 5 T R IO T 28 o A [ SR R e b Bl R B0E (i B 22 R . DA
AMD N, ERFEEL 70 Z UL 2 N EZEWEE RN, EREER S8E
MR A, R 5 B8 =AM BCE VRS, R BA44 2007 EiRk 5 AMD
R ERECE 1 8.7%, IFHIWMFEE N D8RI, FAE 2020 30 1
50 . REREE AN ZRAMHZ™E, AMD BEth gL, BTk
WAE 50 & LA E AR R AMD BUHFEA 9.5%, Bl AMD BHEN 1.0%
[610

H T =N AMD FIR A EAIE RPE 2. BOGYNIEE Rk H s % 2 A
Gl RORIEE SaE . BUR R ISR . L EAS A AR RS A
K HOLIGIRRDVELRE: PO, R, HEDRESE, B, AmA
BV AL A 58 g 2T R RZE S, RPE 40 2 Reak sl fr
BRI, EekBeaR, SEMPMEEAEEGUR, ERSRE TR T,
HHRRICENWHNL: RIS RPE 40 B WG 28 /b R LS, 40 B g
KBRS EACY), BEE SR, RPE 40MHEHT R0 K RE ST BRA%; Ik
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A2 $ ) RPE 400 AL T B2 AMD KA KDY, shah, hFottk
S T S A A (1 EE LR, R D S T T D M ) B M T I )
Fefb 284G,  (f RPE 55 2 8D ARG R m . O G B 7T R 18 M e it
AL A B 22 F B2 = RPE J2 MK S B B % i 284k, 2 AMD [R5 &K R &
[1L12]

4K RPE AL ARG BRI 4 R £ 7E AMD TR ALI IR B 78 LASL, 7E38
e PEAN I IS5 7 THI ORI 7 izt 2 B B A1, B RTE R R RPE gAML
SE A 1 5% 26 5 BRI OV SR A2 48 0 A e 5 T s [0 A 30 A P R ) 005 11 i3 J
o R e A U S 5 SO R AR T e [ S DR R e, I L2 R T
FOIREERI R e, BRI+ 0 B4 T AT 521 RPE 4 AR AU B I AL T4 1
RPE 4 i A S 477 Y S B 4L i

T A K132k (epidermal growth factor receptor, EGFR) & —Fh 32 /3 i
T NS AL MM F 2 ThaebE R e, J8 TR RIEG 24k, F 25 kR
Bz AE KR T (epidermal growth factor receptor, EGF) &45&r, FEZNMIETE . T4k,
SRR EEEM . EGFR FlMESH BB EEGH K. —&iE
Ras/Raf/MEK/MAPK @, ifi 745 /& PI3K/Akt/mTOR Jlg!™®, 22 24554k,
H AW (mitogen-activated protein kinase, MAPK) &4l A i — 2K 22 S B8/ 95 &,
BRHE s, B AE. P38 2 FE L BE HEE (P38 mitogen-activated protein
kinase, P38MAPK), #iffu4Mi~5 2 Hi#l (extracellular regulated protein kinase,
ERK), Al c-Jun 2L K38 (c-Jun N-terminal kinase, INK) =N, w] LIk
AR SR P RS . TEAEMETE . A, i S TR
RERE AR LA 2 e E A AL B i e ULIE- 3- B4 ( phosphatidylinositol-3 kinase,
PI3K) J&—2RE 5 (1 ATl M PR ALIEE i 70 0 Pty , o Tl ity S e b i — A
TERRGY, EUA MRS AN B S . B (M B (protein kinase B,
PKB) i XA MRy AKT, BA22/F5 2 BRI T, 72 PBBK 15 5% ke
AN E B U, (RN 65 5 60 5T 7R I EGF @i PI3K
1 MAPK {55383 0 RPE 4HMfA474%, %I RPE 47 A3 58 AT A 31 DG4
TEFPY; EGF thili) EGFR/PI3K/AKT {5 5@ A +7 RPE 4146, fE41L
RLFCIRAS N, EGFR/ERK I8 i o] Vi 15 BERH L S5 R, (b fiis ™) s
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EGFR/AKT {5 5@ 7 DL RPE 40 A 5 32 S840 S35 B 31524 . gk
EGF/EGFR 15 Tl B AEMR K B A2 T B BB R DhRe, X0 r g sE, 7%
AT S E B R,

IR AR RPE 40 A0 B3 Hh EGFR {5 538 B AH o0 2 E 1) A2 A6t
H, ATREXTHE DA AN B RPE S04k SR 15 FH 6 T 0 D00 A 5 975 1) 07
WL B 2
1.2 RS 5

1.2.1 S2HE
SEIO Y ARG R E R4l R (ARPE-19), E ATCC.

LT K Pifh:
DMEM/F12 537 % Gibco
ER RN Gibco
HHEBER (P/S) Gibco
0.25%J# & Hli+EDTA Gibco
PBS ZZ MK Gibco
B (gelatin) Santzcruz
DTT( - Hi /5 b ) AMRESCO
40% AB(PA Hi 9L 2/ FHY OO P s I ) Bio-Rad
APS(Id i B #2) Bio-Rad
SDS (1 e S F ) sangon
B H Marker Bio-Rad
BSA (41fisHEA) Santzcruz
i EAE (H00) Sigma
P A Sigma
BrdU Selleck Chemicals
EGFR inhibitor (erlotinib) Selleck Chemicals
PI3K inhibitor (A66) Selleck Chemicals
AKT inhibitor (MK-2206) Selleck Chemicals
L3 il Sigma
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—HETAMN (DMSO) Sigma

It A Wk BD Biosciences

PVDF J5 Millipore

p-EGFR $ifk CST

EGFR #iff CST

pP38 ik CST

P38 Jifk CST

pERK i fA CST

ERK A CST

pINK A CST

INK i ff CST

B-Actin HLA CST

Anti-rabbit IgG, HRP-linked Antibody CST

Anti-mouse IgG, HRP-linked Antibody CST

p-AKT Hifk Santzcruz

AKT #Hifk Santzcruz

BrdU #iufk Proteintech

P Abcam
B

i TES The Baker Company

5%CO, HE 74 Thermo Scientific

IR 2 0oL Eppendorf

2T Eppendorf

HL K A LAY Biorad

%R H I E X Thermo Scientific

Western blot {X Biorad

Bio-Rad ChemiDoc XRS system Biorad

% DI Re PR AX BMG Labtech

JeE RS (Nikon TE2000) Nikon

BOCIL R BRI Carl zeiss Germany
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1.2.2 BRR T

1) ZHHVE TR (MTT 256
LA 1.0x10* 4l A/FL R ARPE-19 4ILE 96 FLA ', 37°C, 5%CO; (K7

W TR E 12 /M, 457 0. 10ng/ml. 25ng/ml. 50ng/ml. 100ng/ml [¥] EGF 4t
P12 /N B 0. 100pM. 200 uM. 300uM. 400uM. 500uM H,O, AL EE 6 /N,
SRIEFGANBRAE & MTT (50pg/ml) FIE:FEHH S 37.5°C, 5%C0,, T H 4 /N,
FEAR B A NS WA, IR AL . OB RALNIE TR, &
N 150ul ~FIETAN, B F/RTREK L, 350 /0080, R 10 450, (H455D
o VESR . FEBEER SR (POLARSstar Omega) "G5 79 570nm Abi & %L
IR -

2) ZNMEEEEMAI (BrdU MRWCEELN)

595 it 420 PR W IE 2% FF ( 5-bromodeoxyuridine, BrdU ), 2 i A B0 (thymidine )
FAY), 1F DNA & (S #A), BrdU nf Ly A A A0 R B N IEAE R
HIf DNA 37 b, A ZEARC I BrdU HuikdbAT deta, & — Rt 7u 4n i 5
(R IARied) . BOSEAER A1, LL 1.0x10° AN /ALER T 12 FLAR 1 0.1%
A R B A b, 37.5°C, S%CO, FIVEIHIAEE FIRE 12 /M, E404
ERMGEE . 455 100ng /ml EGF, 300uM H,0,, 100ng /ml EGF + 300uM H,0, AbF
24 /NI o LR FRAT, IINZIKREE N 30uM ) BrdU, 37.5C, W& 4 /M,
FEERFRI, ANIIE A PBS Wik 3 W fHHH 4%% B FREE =R EE 30 708,
PBS ¥t 3 k. H4IMIIES A 2M ERERM 0.1% PBST HERILAEE 30 7040, {8
% 5%BSA 1) PBST =il B FAERERAESUR 1 /NS {8 0.1% PBST B 1:100
Rk BrdU $ifk, =iRWEHE 2 /M. PBS ¥ 3 ¥k, F{#H PBST LA 1:1000 Fikk
PO P, FIRWEE 1M, PBS ¥k 3 k. EHEA DAPI HTTE e H 7,
BA. SOCEME P, WL A

3) ZHARIEMESEER (RIR¥ED

L 1.0 x 10° ANEHHL/FLKE ARPE-19 4R+ 12 FLAR Y, 355% 24 /NI &
ARl R 3 ANEAL, H 10ul ORISR LAE 12 FLIR R ERIE,
PBS ¥t 2 Ik, K4 sy AXTIRAL, 100ng /ml EGF 4bFEZH, 300uM H,0, 4bFEA,
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100ng /ml EGF +300uM H,0, 40 #E2H; 37.5°C, 5%CO,, [MHRIEIEE FiFE 24 A
36 /NI, BIERME TS, WEMRTHERS, JFHRA.
4)  Western blot & il]

L 1.0 x10° M 4HA/AL, 4 ARPE-19 4iffdflF 12 LR+,  7E 5% CO,,
3TCHIMEL THEE 12~24 /NN o ARG SEES H 1K, 45 5 ANEKEZ K EGF 1 H0, B¢
PRI hFESEEE S, PBS PRMIK. ff AR RANN 1xSDS & [ _F R
WAL, 100°CHn#A 10 7 8PfE R B AR E, 8000rpm .02 2 2 8H, 1 80°CIAR
F7 84T Western blot £zl ARHEAIN B F5 2 19501 8 K/INERE A @R FER 7
. EGFR %&FF 8% BIK, HARMA 10%007 B K4 P L F BB AR & & 78
WA E, RIS N EOTSE, BRI . EE S, PR 2 1A B bR
PEBS Y 1.0mmee A4 WO B 1R 53 B8 RO B B AR BE 2 A8 I N R SRR - (1), VAR THD 22 B
PR F 520 2cm AT 1k, INAEE 95% AT 73 B IRER 55 . = IE
30min, fFrBREEE, MRS AL, BEREAMCOE. S8 5%k
ARIRIEHOMN, g et b2, i EhniEfLm, 37°CHFE 20~30 404, 4
WRAG I s G BEIRAR 2238 N P A 487, JEAR AR, 0%, PR,
TENBLIKGEIR, PRI IB L [RI0 00030 s B B AR - &M P PR PN 7 N LK
P, TR SHEERL, ERKRP BRI, 2L, e
AMINFEFLANN S S5 5 ) B REGR R, IR IR 250 R i = e LR
BN 1xSDS H 1 FAFGZ R L T AL TR AR, B PRI D0 A TG4 5 ) marker;
W HIKAE 2 OE AU B R 3 N BBIKAX, 1E R 100V 384T, 4T A marker 1T 5y
B G, BT, BCNEIE 150V 81T, ¥ERERDN T ERITIREA
marker FI7E 53 25 i JE I O P HLIR

OB R, KA S, MBS P R, 54F4E . Whatman JE
AT R T 10min, RIS HAREAMASEAN S T8, REmREA
Marker HIA7E fliTHEBYAHN ) PVDF I8, FRBY4F ¥ PVDF JESON F 0
15 b 75 B AR B TEARAR O E 27 4E 48 . Whatman 84K, 77 25 iX . PVDF
fii. Whatman JE4%. £F4E3%, R)5 K47 VERTHERZ A PVDF Z [A1H) <,
PG % RIS 2 B4 B i R ] e T e A il ey, VR IE SRR S, e i v
JBON TRV A BB R AT 2 K/ IO L, 2 B 0 1 L A TN UK | o B2 N LB
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30 e MEB B SR A E E FLIR 300mA 3L 120 J34h

SRJE E A NS B, B 5 0.1%PBST 22T 1] 5% i I8 k5 2t FH VR
AR E U PVDF BIR N S%BIE YA, Sids AR I 1~2 /Nite A
0.1%PBST Zz M lC — HiAvBER, FiFRiik 2 1:1000, ¥4 PVDF 4 ) B
—FiRREm T, 4CHEE A B PVDF B, 0.1%PBST MIZH: =X, /KRR
B S, BRI 10min; JEFEARNM —HTLL 0.1%PBST ZriiiiiE (1:2000),
PVDF & HME A b, RAHIMERY, =i, ZERKEE 1 A EH
0.1%PBST ZZHBSEE =K, &K 3min; ACH] ECL KEH (A i ImL 5 B W
Iml SARBRE), 7EREEH0K PVDF R A TH ) RN KOG E 1~5min;
A RG4S 7248 (Bio-Rad ChemiDoc XRS system) A# PVDF JEBRG 52,
BEAT Z Wil UG SERT R AR . R Image J BUE WP, WI5E & 2% IR A, #%
& HI A KEAE S NS Bactin 24 IR FEAE 2 FLAE AIZE B IMARX Rk & &,
TSR B 1 )k AR B AT LR AT

5) SRR

(1) 75% RS IR IE TR R B 30 208, ddHO ¥E 2 K

(2) 0.1% gelatin 3= 1 /N ELHE R BE A

(3) W B 12 LR, FEAE I AR A F AR T, LB S~10x10%Y
AL, 37.5°C, 5%C0,, HWHRIEMEL NIEE 12~24 /N, ARYEA R SLE H
(RIEAT AL 2

(4) ZIEbH 5, 4%Z R EREE 15 7580

(5) PBS ¥t 3 X, K 3 534,

(6) 0.1%Triton-100 VK_LREHE 3 434,

(7) PBS ¥t 3 Ik, BER 3 75

(8) & 5% H & HH PBST 4] 1h;

(9) PBS ¥t 3 X, HEK 3 534,

(10)4°C, —Hi (1:100~1:200) B H LK

(11) PBS ¥ 3 ¥k, &R 3 J3éi,

(12) 59 (1:1000), #E:, HiRWE 1 /N,

(13) PBS ¥t 3 &, HEK 3 508,
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(14) /A DAPL IIHLHOLE 7RI 1

(15) WOLIRERME PUE, FFHE.

6) Gtk

T A B A% S 35 B v 15 (RESEM) BT 2 B A v 22 (R+SDY R, 3
GraphPad Prism 5 #X{FHEAT S04, W2 1A (B EEES A Student’s t-test, 22412
[0y L e P B DR 36 2243 #T - post-hoc Tukey’s test. LA*3%/R P<0.05, %254 4
TR, PR P<0.01, ZRARENGTEE L.

1.3 8%

1.3.1 EGF ! H,0, X} ARPE-19 ZH 3% /7 520

I MTT SEEFRATAI T EGF A1 HyO, X} ARPE-19 2035 71 (K5 o 45
Wi 1-1.A %7x: EGF 5% ARPE-19 4 /yhdm. 5xT A E, 10, 25,
50. 100ng/ml ] EGF AbE 12 /NEHEAR B /7320 B3 0 5.6 %, 6.3 % (P <
0.05), 7.4 % (P<0.01)F18.9 %(P <0.01). H,O, X ARPE-19 4Hffii% 1 EA &
ZIHEER (- 1-1.B) o x4, 100, 200, 300, 400. 500 uM H,0, 4t
H 6 /NG, AUBRTE 21 0 R R T 2.9 %, 7.2 % (P<0.01), 12.5% (P<0.01),
17.9 % (P < 0.01)F1 46.7 % (P < 0.01). HAMRATEIL 300 uM H,O, HHEFNHI]
100ng/ml ] EGF A0 12 /NS5 S 40 i 038 (1-1.0).

A B

£ 1201 xRk kk g 1207 "

5 100 —= —_ b - e E 100+ "k o

3 S 80+

2 804 2 *k

= 601 3

o 40 @ 404

'd.'J 20~ w 20+

¢ 0 n<: 0

<EGF 0 10 25 50 100 ng/mL H,0, 0 100 200 300 400 500 pM
C

[ Control

E3 H,0, 300uM

1 EGF  100ng/ml

[ H,0, 300uM+EGF100ng/mi
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