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Abstract

¢ AIM: To investigate the role of the ABCA4 gene in the
pathogenesis of dry age - related macular degeneration
(ARMD) through bioinformatics and cellular experiments.
e METHODS.: Integrating bioinformatics and cellular
experiments, differential expression genes ( DEGs )
associated with ARMD were screened based on the GEO
dataset GSE29801. Hub genes were identified through PPI
network analysis ( using the STRING database) and
topological parameter screening. A lentivirus - mediated
stable ABCA4 knockdown cell line in human retinal
pigment epithelial cells (ARPE -19; ABCA4-KD group)
and a negative control were constructed. An oxidative
stress model was established using NalO,, and the cells
were divided into four treatment groups: NC group
(negative control lentivirus + PBS ), NalO, + NC group
( negative control lentivirus + oxidative stress injury ),
ABCA4-KD group (ABCA4 knockdown lentivirus+PBS) ,
NalO,+ABCA4-KD group (ABCA4 knockdown lentivirus+
oxidative stress injury ). Knockdown efficiency was
verified via Western blot, cell viability was assessed using
the CCK-8 assay, and the apoptosis rate was measured
by Hoechst 33342 and Annexin V-FITC/PI double staining.
¢ RESULTS: Bioinformatics analysis identified 5 069 DEGs
(2 493 upregulated/2 576 downregulated), of which 118
key genes were obtained by intersecting with ARMD
disease targets. PPl network analysis identified the top 5
hub genes (ABCA4, RPE65, PRPH2, RHO, PDE6B), with
ABCA4 showing the highest degree centrality ( Degree =
58). ROC curve analysis demonstrated that ABCA4 had
excellent discriminative efficacy for ARMD ( AUC=0.986).
Further cellular experiments revealed that ABCA4 protein
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expression in the ABCA4 - KD group was significantly
lower than that in the NC group ( P<0.05). Under oxidative
stress conditions, the NalO,+ABCA4-KD group exhibited
lower cell viability compared to the NalO,+NC group ( P<
0.01), while the apoptosis rate was significantly increased
(all P<0.01). In the absence of oxidative stress,
knockdown of ABCA4 alone did not affect cell survival ( P>
0.05).

e CONCLUSION: Loss of ABCA4 function contributes to
the pathology of ARMD by exacerbating oxidative stress-
induced RPE cell apoptosis, and is expected to serve as a
novel therapeutic target for dry ARMD.

o KEYWORDS:. age - related macular degeneration;
ABCA4; oxidative stress; apoptosis
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WA, Q2-2 ACER MM T, Q24 ICERBWIE T, Q2-2+Q2-4 LR EFAT) ;D E T CHERTEERIN ., n=
3;"P<0.01 »s NC £ ;"P<0.01 vs NalO,+NC £H;'P<0.01 vs ABCA4-KD 4,

P XT HE (NalO,+NC) 41 ( P<0.05) , WLIE 7C,D, DL 255
W] ABCA4 # K XF 1E % ARPE - 19 40 il 77 1% JC 9] 13 5%
ey, {825 ™ B 2 M SR AL R ISR 14 T 19 ARPE =19 4 MIA75
3itit

ARMD /& 48k 50 % LU I NBEAS AT 38490 ) 38 2% 1) 1 2L
Joa AL, P T ARMD (e 3K 90% , Al 2040 4 43K
BEK RN 2.88 12, HAZ LW FERIN RPE HE1TPE2E

4 , BATACH SR 3075 519 RPE T 20 HLH
SR, AR 7 T Bt i 48 N B 2R K P (vascular
endothelial growth factor, VEGF) , A EF R ARMD, T+
P ARMD 5850 = 7 20T BUSRME ) SCHETE T i oA W 14
FEAMB BB S At E R B S EYEE RS
MM S, 15 K R ABCA4 JE K 7E ARMD Hg1ER, &
TEH 7R ABCA4 5% 58 3o 750 K48 AL 1 U i RPE 94 1219

213



EfRIRRIZRTE 202628 F£20% F28
815 :029- 82245172 85205906

https ://www.ijo.cn
BB 3=F5:ij0.2000@ 163.com

GyF 3 B, S JF &R ] PT R R TR T B R L A
ABCA4 W PRAP LTS LAIESE  H A7 B ol 28 9% ARMD“ JG
2] = (WG R R 5T

AW 538 ) 2 4k B A A5 4 BT B E ABCA4 7 ARMD
B R4, BT GEO ¥di 4 GSE29801, LL“ [log,FC 1> 1
H P<0.05" Ayl br i, i ok 2 57 6 1k 3 P o Hr 2L 0 1 114
5069 227K (DEGs) , HF5Z M2, P<0.05
KGR A RLbR A (0 R PEAT 2 A 5K IE (0
FDR M 1E ) o] RESE B BHPE XU . 1 —238 03 GO & #E4r
Br& B, X e i A R AR e R R E I, K
BSH AL R Z A8 ARMD KUK, ¥E—2 5 ARMD
P I 0 A S AR IO 22 S R Tk TR B P A e, RS 118
AR IR KL R cytoscape % PPT M
2 & MR Degree PF4r AT HES 44 Degree =50 AYHIT 5 4~
K ( ABCA4 RPE65 . PRPH2 .RHO PDE6B) {£ 4 Hub
A, Hi ABCA4 56 LAY B3 A0 M I 5 ( Degree = 58) o 7
FUE R AL, T ARMD 950 T ML % & 58 e W, R
ABCA4 HHOCHE 7T BB A7 76 M #E 8l 859 G BAE X &R, R
G5 B AT RE A 45 20 T00 0 s 55 E 4 5 K £91)
U I TR O FR AR R R B AR AR BRI 1Y)
I (/T 20 AT 22 5 0 AH B A (0 SR 28 4 i e 3 iR
VTG IR ) | sl G 35 T T BB I R (H S5 UE 4 v N FT 40
R BATEEE B RE>0.47 AT ES B, A,
ROC HIZEIESE ABCA4 Xf ARMD 4 # 58 19 % 51 J1 (AUC =
0.986) ,iX3K M ABCA4 HA&K &z Wi H ., BEAwEoY
CL I ABCA4 76 WLAG B Hh 3 Bk 25 14 10 8 1 A3 A 0 1 g
EN (AHAE ARMD i1 B 01 200, AS R 5% 3 ek
HEAE T Rk B ABCA4 78 ARMD H A B SRR 58 0 (8
MG SR PR PR AR

FE— A BAIE ABCA4 7E ARMD H i i SR, 3]
AT T UM, IR B ABCA4 A fIRAR e 241 i
B CCK-8 S2B /07 & B ABCA4 2 ffi RPE X NalO,
AR A 35 10— 200 B 3% e O A ) S — 2 A 0 4 i
T-3% , Hoechst 33342 #% 4% 4 . /R 7€ NalO, if5 T8 45 T,
ABCA4 A (NalO, +ABCA4-KD) 41 FH L4 i R B & & T
FHPEXT HE ( NalO, +NC) 41 ( P<0.05) ; Annexin V —FITC/PI
Jeta R WIFE NalO, 5 3 #1455 T, ABCA4 i ik ( NalO, +
ABCA4-KD) 41 8.0 7% & 3 &5 F FPE XS B8 ( NalO, +NC)
H(P<0.05), Lh L5 R, ABCA4 335 BEAIL™ 5 52
FALII AT I ARPE-19 40 MI77% . BEARAFIE R0
ABCA4 T8 FEU5 46 B HE AR (L BRI B 1 ) | &2 6
WK P IR, B BT Caspase T8 5770 FRATTHEM
X A] AE S A DR 8 S B ABCAS Bk — R L R
SO/ BAFNA S ROS A i — Ak 15149 2 b 1A i Fi A7
— P (EE C— 3 h Caspase Z2HE [ v ( 41 Caspase—
9/3) > & FHRPE T, X — L& B T ol T
ARMD ZE45 416 T RPE: ABCA4 ikl RPE T 5%
ST (AN 22 1 FH DG 1 1 6 SRR | T JER O A0 ik PR Ok
RPE 754k K 36T,

A 5 B UK B A A E O O S A0 00 R R
ABCA4 1E 4 F 1 ARMD 35 97 #0058 09 & 2240 (6, BE A
ABCA4 T 5% F B R T Stargardt 5 25 B 5L F R , 58 17
HRA SR A R 2 AT 55
K —3) 2 |, Zernant L8l g2 b ABCA4 hypomorphic v
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FH5 ARMD KU A G, (H i = #5080 50 0E , 7EALH]
b BE 1R B 9T £ i iR ABCA4 1E FL 96 3 b 19 %% iz T
AENO L ASHIE g it A A S BT B OO ABCAG B 3L R
1 ARMD £ Hub FEP, #1J8 1 HPR SCHR VL ], 368 3 40
J S EHIE B ABCA4 SR 2K T 42 34 5 480k N 075 5 19 RPE
T, 2 T HAE ARMD SR A 9% O EH , 53X 5 Abdouh
SO0 5 () W5 96155 ROS-RPE JT-HLIAHIER . SR
ARWFEAFAE— & S R . 15 58, A AR o0 A 2 T 1 — A 4
GSE29801 , I FEAS S 58 K, (A AR AT 2 AL IR R IE , 1T
BB BE PR RS, , A R 5 4% G 22 21 22 85040 (40 RNA —seq)
VIR TERSfEEPE . LU, 200 i 52 56 B IE 52 ABCA4 Bl 2 i )
T AR IEPLE A0 ROS— [ W B 3 2RI T 25 R AR
W, R el i S AR (40 ABCA4 RIS /N BR) FIE S
BT o 550 S 36 B B 4 1 X 4%, BB AT, NalO, #5380 B T 32 Al
FH ABANBESE B ARMD (948 1 #2245 668 0
BB LA ] BETE 42 1A
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ARMD 5 Bk 2 | 4 Jif S 56 F — 25 GE B0 ] ABCA4 3Rk
Al LU A R 18075 S 19 RPE 4008 12, $15) ABCA4 14
ST B AL T ARMD R 97 IR 58, )5 2Ll #4 3 ABCA4
FEFPERE R RS /N B, i — 2P IR % ABCA4 7E T4 ARMD
rEfER .
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