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Analysis of oxidative stress-related genes in wAMD based on bioinformatics and
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Abstract: Objective Using bioinformatics methods to screen differential expression genes related to oxidative stress in wet age-
related macular degeneration (WAMD) and to identify targeted traditional Chinese medicine strategies, in order to provide new insights
into the prevention and treatment of wAMD. Methods Datasets were selected from the GEO database, and differential genes were
screened using the limma package in R software. Differential oxidative stress genes were selected from the Genecard database, and
common genes were obtained using a Venn diagram. Metascape was used for gene ontology (GO) and Kyoto encyclopedia of genes
and genomes (KEGG) analysis of differential oxidative stress genes. A protein-protein interaction (PPI) network was constructed
through the String database, and hub genes related to oxidative stress in wAMD were screened using Cytoscape software. The
differential expression of hub genes was validated using the GSE103060 dataset. Coremine Medical was used to predict targeted

traditional Chinese medicines. Results After screening, a total of 1 874 differentially expressed genes (DEGs) were identified,
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including 747 upregulated genes and 1 127 downregulated genes. KEGG enrichment analysis indicated that DEGs were mainly
enriched in extracellular matrix-receptor interactions, focal adhesion kinase pathways, the Hippo signaling pathway, the advanced
glycation end products- receptor for advanced glycation end products (AGE-RAGE) signaling pathway, calcium signaling pathways,
and phosphatidylinositol-3-hydroxykinase/protein kinase B (PI3K/Akt) signaling pathways. Eight Hub genes closely related to oxidative
stress in WAMD were selected through the PPI network: /L6, EGFR, HIF1A, APOE, FNI, PPARG, EDN1, and NGF. The significant
differential expression of these Hub genes was validated in the GSE103060 dataset. Coremine Medical predicted that Renshen (Ginseng
Radix et Rhizoma), Huangqi (Astragali Radix), Goqizi (Lycii Fructus), Danshen (Salviae Miltiorrhizae Radix et Rhizoma), Yinxingye
(Ginkgo Folium), and other Chinese medicines could be used as targeted preventive or therapeutic measures for wAMD. Conclusion
Through the exploration and bioinformatic analysis of wAMD chips, differential genes were mainly enriched in pathways related to
oxidative stress and genes associated with oxidative stress in wWAMD. Ginseng Radix et Rhizoma, Astragali Radix, Lycii Fructus,
Salviae Miltiorrhizae Radix et Rhizoma, Ginkgo Folium and 26 other traditional Chinese medicines were identified as preferred options
for preventing or treating oxidative stress in wAMD. It will be of great significance for understanding and exploring traditional Chinese
medicine approaches to the prevention and treatment of wAMD.
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Fig.2 Volcano map (A) and heat map (B) of wAMD differential genes
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Fig. 3 GO (A) and KEGG (B) analysis of differential genes in wAMD expression profiles
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65 IL6 0.184 684 83 IL6 0.713 33333 IL6
56 EGFR 0.147 971 11 EGFR 0.648 484 85 EGFR
49 HIF1A4 0.074 222 39 HIF1A4 0.629 411 76 HIF1A4
42 FNI1 0.054 104 02 APOE 0.607 954 55 FNI1
42 APOE 0.053 715 57 FNI1 0.604 519 77 APOE
37 PPARG 0.053 377 85 PPARG 0.587 912 09 PPARG
35 EDNI 0.045 375 67 EDNI 0.575268 82 EDNI
34 KDR 0.042 171 81 NGF 0.572 192 51 NGF
32 NGF 0.034 587 69 HMOX1 0.569 148 94 HMOXI
31 CXCR4 0.031 683 32 IL18 0.557 291 67 KDR
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The genes in bold are the core genes selected.
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FNI1U2LE (- BRI . P9 408 B Mg i
TR 440 0 5 RN s 1) — P R 1, A TRV
MR S ALK, B Am TR L
Yiff, HA RS AE K ER, FN T —
LR YR YT, Rl TR A B R, B
19 7B BUR . (A BATEA FN1 6T wAMD i
S ARG R, SXRAMEL, FNI £ CNV
HMFILEE BT, X eTRES IR A RIE R TR
WOEA K.

APOE 1] LS I A= Rl A I 45 e v, AT
S A0 DX I F TR AR R AL 4R S i « RS APOE 2
EjRa) 7R BRI 2 VI AH G 2L (R, B APOE 1 BAsE
Wi B-3E R FEEE 4 (amyloid B-protein, AP) iR
FYEth, MM FE AR 7EA RS A RT3
FAE RPE 4l i B R IAM, — T Fi R e, Bz
APOE ¥/ ERRILH AR SRR 7, JFR BT
AR G R J5 DL S R RPE 4 M R0 A5 S s o i
JRUTAY . Rasmussen Z5U4EF 52t 5T, APOE 4544
(17 S el fe i AMD BB . HHGAIERH, APOE tH
J& WAMD VW TE 1) B [

PPARG & —H B BuE % ¥, Z5MERAR
WA RIS FE . RSP BUE B AH . i AR
B AR SO R A SIS 2 B A BRI R 4
filh R EEERR, MR LR, PPARG
76 CNV HREAT 2 R, $25 PPARG kK
X578 wAMD A7 B 3 .

NGF & —F g 53 52 w20 1 A Jo] R Bk i ot 22
AR DA K PR BRI B R B AR KB R R -
FFHLESIRL OS], HR Y4525 NGF Al k]
544 22 1 240 A P AT 2503 AMID A3 IR T

EGFR & — MK s BB =2 14, Refig 5 48
PRAIIEGE . TR . AL AT 253 F8, Chen Z5U6HH
TEE AT R EGFR/AKt 15 5%, M40 i)
ARPE-19 i 175 . X —RI$HE~ EGFR/Akt 15
53 % T A AL THBH RPE 41 S0 453493 F) 2 T
£ CNV AFEA T, EGFR FRIE/KTFEE T, v
At S 20l 2 A BORT RPE 4052455 , AT In il wAMD
ipEi e

AMD J& TS “HIE 7 1Ivum;, 78 CGIF
BHEAR) IR IX 4, JRULI T AR A

T, HHIAY &5 Mk e R, —
TG RAR G151 wAMD I 7 1F 258 4E 3=
FONRF. B M, RPEEEONBIRE. IR, .
SR, WAERCE S B RS . LREIR IR« R T4
MRS KHE B AES. HAEYE. iR
FERREEHL, a7 LR s T E . BEBAERE A
Fo ARG RG AR R, TR 22
HEAZ. ASH. A, fildF. AR, B,
Fhfi, Al4r. XEErRZGEAWAN, T K
SERSRAIER, AT THiE wAMD. T 147 28 24
Fr&. IESFAACA B TIedk M gEEs, nf LT
— L 5 R AL AN SR AR D I 1] A R R R
HZRTE . OB ES @ H TSR, v LUE
— LEHR AR LB SORE YR IT TR — AR B AE
S, AACHIRA S SPiEen, AT R
AREE (R, W LAR T Se SR 2 bl 55 O 11
W, DRI, AR DA 25K B iR wAMD, X
P RS T 2G5 TR T
4 it

AR FET RS, BEX wAMD & 11
PZHIRAEYE B, 255 RE B L T AN
WA OGRS (RSN R Z A BAEH . BB
BEE S . Hippo 15 5181 . AGE-RAGE 15 518 % .
55 S Al PIBK-Akt 15 518 ) . K I wAMD [
FA NI B IL6.EGFRHIFIA.APOE . FNI .
PPARG. EDNI. NGF 5|, 1Ml wAMD Atk
B EIEPZIANS, W&, il T, 2. 8
A 26 Ffo XX HAEFIERZE wAMD [HH R 24
Biva A EEE X
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