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[ Abstract] Objective To analyze differentially expressed genes (DEGs) and the changes of signal pathways
in human retinal pigment epithelium cells (ARPE-19) under hypoxic and normoxic conditions and to explore the
biological mechanism of hypoxia-induced ARPE-19 cell damage via transcriptome sequencing ( RNA-seq) and
bioinformatics technology. Methods The ARPE-19 cells were divided into the hypoxia treatment group and the
normoxia control group treated with 1% and 21% O, by volume for 8,24, 48,72 hours, respectively. The relative
expression levels of vascular endothelial growth factor ( VEGF) and hypoxia-inducible factor-loe ( HIF-1ae) mRNA
were detected with real-time fluorescent quantitative PCR at different time points. RNA-seq and bioinformatics analysis
were performed at 8 hours and 24 hours after hypoxia and normoxia treatment. DEGs were screened out under the
conditions of log,FC | = 1 and P < 0.05. Then the cluster heat map analysis, Gene Ontology ( GO) functional
enrichment analysis, Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathway enrichment analysis and protein-
protein interaction network analysis were also carried out. Real-time fluorescent quantitative PCR was employed at 24
hours after hypoxia to detect the relative mRNA expression of genes that might be related to hypoxia in DEGs. Cell
viability kit was used to verify and compare the damage effect of hypoxia on ARPE-19 cells at different time points
between the two groups. Results The relative mRNA expression levels of VEGF at 8,24 ,48 and 72 hours after
hypoxia treatment and the relative HIF-1a mRNA expression levels at 8,24 and 48 hours after hypoxia treatment were
significantly higher than those of the normoxia control group (all at P<0.05). There were large differences in the
mRNA expression levels at 8-hour and 24-hour treatment between the two groups. A total of 62 significant DEGs were
screened between the hypoxia treatment group and the normoxia control group after 8-hour hypoxia treatment, among
which 45 genes were significantly up-regulated and 17 genes were significantly down-regulated. A total of 255
significant DEGs were screened out between the hypoxia treatment group and the normoxia control group after 24-hour
hypoxia treatment, among which 228 genes were significantly up-regulated and 27 genes were significantly down-
regulated. The GO functional analysis of DEGs was mainly enriched in processes such as protein degradation,
nucleotide biosynthesis, and material transport. KEGG pathway analysis was mainly enriched in PI3K-Akt, cGMP-
PKG,and other signaling pathways closely related to metabolism, cell cycle, cell growth,and apoptosis. The core genes
HPCA ,MT3 and NOS3 were found by protein-protein interaction network analysis. Real-time fluorescent quantitative
PCR test results showed that after 24-hour hypoxia treatment, the mRNA expression levels of hypoxia related genes
DEPP1 ,NPPB, PDZKI, HILPDA, TCEA3, NDRGI and RORC in ARPE-19 cells were significantly increased and
the mRNA expression levels of TFRC and NQOI were significantly decreased (all at P<0.05). The cell morphology
was normal and the growth state was good without dead cells after 8-hour and 24-hour hypoxia treatment in ARPE-19
cells. There were dead cells after 48-hour hypoxia treatment,and the number of dead cells was increased at 72 hours
after hypoxia treatment. ~ Conclusions The PI3K-Akt and ¢GMP-PKG signaling pathways related to metabolism
may be involved in hypoxia-induced injury of ARPE-19 cells. Core genes of HPCA,MT3 and NOS3 can be used as
functional target genes and play key roles in hypoxia response of cells.
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25 T AR I RS PN B 200 AN B 3 4 A T R S OB AR I
AN RN R N BULE (7 S v 1 A5 2 Y e
AL ke 1M SR A PE AR AR IR E O B, RAF TN T
(hypoxia-inducible factors-la, HIF-1a ) J& — Ff 2 5 1Y
R SR Y, TR B R SR T RO L RIS R A
VEGF 16 PNy Z R LK - i #6351 . RPE 40 i3 fi T
P2 AL 0 B A 0 €, 3R AN L2, 5 b 2 A I RO 4 i
FIR 2 Ik 46 M6 55 %85 R 322 I 3% 5 AR 190 JE JRO'E 400 J , 7 ok
I SR SR A5 M 5 22 B0 5% w9 i a0 . IR
ATRUHE A 5 RPE 40 i 151473 64 23 5 ML A7 B A
KPR B BTG, o B U o B St ALl R B R
N Fx RNA Jll i (RNA sequencing, RNA-seq) , B & i
B AT O B AR U AR R T T
RITEAN A ZHZ A B 5 2R ALK i 3k = Bk,
TE B 13 5k PR 2 2548 RN Dy BE U0 40 1 A ) AR 48 T 1 st
e W 28 3 57 X o A B AR bR B A DT
Wik EE EEAEM . SRR R R AT
AU ARG S E R EN & A B R BT R
B Ak AL DA K A B2 i B PR A R A
I3 M EE AR 23 A 5 2R T | R RLASE B RE 2R 0K 3 0 B
PR 0 2% FRE A 70 BT 55, 4 5 B d i B R IR LR
BifE B, 2 iy B WG AR B SO AR
BT ARSI AE 1 RNA-seq K AW E R AR
IR AA S H AL B R 9 ARPE-19 21 il 5 [H 2 3k %
AL R IHIR A S 0 RPE 40 i 38 405 & A fi & el
AE 19 73 T HLH .

1 HH5HE

1.1 Mk

1.1.1 #ijEkE  ARPE-19 418 [ 2 B ATCC
/NI

1.1.2 FZRA A &K 64 135 (fetal bovine

serum, FBS) (11011-8611, #if VL Kbt A= Yy B B A R
23 w]) s DMEM-F12 B 3% 56 | 2 (1 BiE-EDTA %K (dt
SR FE R A LA T ) ; Trizol® 3 5 ( 36 [H Thermo
Fisher /% 7] ) 5 306 % 5% i 51 £ PrimeScript’™ RT reagent
kit with ¢gDNA Eraser 5Z i} 2% )¢ 5 & PCR i #| & TB
Green® premix Ex TaqTw 03k 5% ( H Z& Takara
Biotechnology 23wl ) 3 SEIF 926 %€ i PCR 514 ( Lifg 4=
AR TRy A BR 2 W) 5 40 M 3% g (35 26 40 g 4
) AR & (Lt A SRR A R A ) o 40
B 3248 (3£ [E Thermo Fisher 2\ 7] ) ; Stepone Plus 5E B
wWE & PCR Y (£ E Applied Biosystems 2\ &) ) ; %¢
G e (P8 [ Carl Zeiss 24 7)) o

1.2 Jiik

L2.1 Zifassse K07 TR T HY ARPE-19 41
BT 37 CAE R AV 58 AR R S 1 A0 S R A bR
R 2 S AR5 % 10% FBS ) DMEM-F12 1 37 5
15 ml (.0 iR A, BT 156Xg B0 5 min, 7 |
L1 ml B SR R R AN DT E , AT 1A 5 4 i
B 25 em® HUMIRE SRR, B P INA 3~ 4 ml B 3R
SEPEATHE IR . ff ARPE-19 40 i % 2 5 1] 80% ~90% it
Frfl A8 38, 3% 25 85 9% O, i N) B R #h 4% vh W
( phosphate buffer saline, PBS) 1§ ¥t 2 ., & #ijn A
1 ml J5i 73 %5 0. 25% 1% Ji 25 1 B -EDTA T AL, i A
A0 3 TR AT AL 2 min PO o BINA T ml DMEM-
F12 B3R B2 R A A AL, B4 R 2= 15 ml B0,
156xg .0 5 min, 5 FIHW . fIIA DMEM-F12 £ 5% 5k
WA), AT 40 M KL, L2 x 10710 40 M i B
ARPE-19 41 g 4% Fh % L 42 10 em Bi R ML, 3 & T
37 C MR E 5% CO, B Fe i vh e 1 , 155 200 i s BE A=
5B 40 L 50 A i SO0 BRAH RIS A BR AL, il
KT 2191 1% O, B =BG FRA b Ak 2L B 5% 8
24 48 1 72 h, AR AL, LA IEAT R 2R SE

1.2.2 RNA-seq XAEWME Bt RALHA S
WA IR AT 6 DAL A Y A, TS
8h Al 24 h & 2H & W s 3 MAMAEA, 1 2 ml/II
Trizol ® 3R 3E 47 40 B , 43 B S B 1 ml 2% % g UAE K
& 2A K 56 BT $2 B 5 RNA |, i i) Fragment Analyzer #f 47
R E AN 5T R R I, 5T R 5 4K Y RNA i ] BGISEQ-500
V-5 AT RNA-seq, Ml 7 1< B2y SESO, 2 K 2 $UF 5%
AP BB T IR I reads 35 5] 73 A £ 5 A B A A
K4 S5 te BOdE (raw reads) L FASTQ #5 2id 5%, &
Trimmomatic H {5 98 f5 £ 7% 4% 3k 1Y reads (4% K 95
J¢) ARIGEFE N &5 R T 5% reads (N 7R oIk
SE W BRCHE(E B ) AR reads (JFUE {H Q<10 FY fis 3 £¢
i1 B reads SR IE Y L9 KT 20% A Y reads) ,#F
B/ i & clean reads, DL AR IE 45 2R 09 7T & . B A
HISAT # clean reads [t X} 3| 2 2% 5 [H 20 )3 41 , fdf 1]
Bowtie2 ¥ clean reads o XJ ]2 5 [ J3 41 , i JH Ar o
1k & ¥ FPKM ( fragments per kilo-base per million
mapped fragments ) , Bl & 3 J7 4> B Hoxf b % o
A T K B Y R B A DAy i TR 3 3 /K P 1) A
fEbR o AWFTEH Hog,FCI=1.P<0.05 iy & HAE H i
1 22 55 3R 3k B K ((differentially expressed genes, DEGs)
FIRE, X DEGs $EAT A W) 5 B2 o0 B o I BT 9
AR AR ARPE-19 401 8 h #1 24 h J5 DEGs (143 1
8 O o fff Fl R & & 1) pheatmap 41 X DEGs Bt 47
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PRl Tf) S R AS ) 1) SR 2R B R 20 A o B T AR
IR | 0 BT ik B 2 M
FIR MK, KA Dr. TOM R 4R DEGs #EAT 2 A
818 (Gene Ontology, GO ) T RETE B 70 Mt S mt A HE A 5
FH A A B4 4 (Kyoto Encyclopedia of Genes and
Genomes , KEGG) {5 538 i & 45 70 M7 , 0 i th 2 5 A 4%
RS B4R 5 3 i, >R ) String 0405 J2 I Cytoscape
WA ARPE-19 41 i 4b ¥ 24 h J5 DEGs By 1 -4
[ H.AE ( protein-protein interaction, PP1) P45 & , S
SRS B H) S REVERERE A, A 2R AR A DA 1] ) ] 42
KA BT bR B3 E D 7E ) 2% vh 5
b B R 5C 2% B %% U, D) B B 2

1.2.3  SERF5EOGE i PCR JEKS I -5 A1 S0RH ¢ 2k DA /Y
mRNA FiE K % 1.2.1 519 ARPE-19 41 il
i F Trizol ¥ #2% B 40§ 9 & RNA, 24 Thermo
SPECTRONIC 200 73 56 5 B 1 A6 I v J32 A1 W Ol B2
(A) B R 510 &8 RNA 056 5t cDNA,
SEHT ¢t F ' PCR & & VEGF, HIF-lo mRNA % ik
S, TS 3 DA S0 B A U VEGE Fi HIF- 1o
TE mRNA JKF- b & A2 19 728 4k Sy 2% 14 0 0k 6 3 ) [) A
#E4T RNA-seq, R4k 7052 56 AN [a] I 8] 5 mRNA 235
R 22 545 R IR 45 A M e Sclk R BT g%
mRNA £iE 2 FH KM 8 h 24 h ix 2 AW [a] &, W sk
BEAS )G #E4T RNA-seq. A4 7
S5 R F0 SCHR 4R I8, i % DEGs
ARE S E A R 9 N AER

1.2.4  ZHM03E P2 Y £k AR S0 R B8 T 40 i A A7k
& BT EA K ARPE-19 41, #:F0 % 24 FL40
W TR AL 2X10° A4, B T 37 °C 5% CO, 1%
0, HEFEFMH 8.24 48 .72 h J5, 77 L BE 57 5L, PBS Pk 2
Y, (08 FET 200 6 % RS 0 3 7R 6 e R0 B A i L P i A
IR T o, (8 Tmage] 14450 BT B 266 2 1B A
15 VLB AR A8 AL B A [ FsF 1) 3 40 J ) 2 AR S o
1.3 GEil=¢hik

K H] GraphPad Prism 7 AT G011 o3 br o ABESE
FRI TR BUREIE 28 Shapiro-Wilk A30IESE 5 IE& 701, LA
mean+SD FIR AR BRAL 5 G 420 A B2 AS [R] F]
VEGF HIF-1a 1 DEGs mRNA AH X} 2% ik 5 11 kb 48 % F
SIAEAR 1 KB . P<0.05 Ry 22 FA SR

2 #FR

2.1 2 AN ARSI A ARPE-19 40 jfi b VEGF  HIF-
Lo mRNA X235 & AR

IR AL 2H 8,24 .48 .72 h VEGF LA AL #14H 8
24 48 h HIF-1oe mRNA A2 ik 54 8 F 3 S % R 41
ZES PR BT (3 P<0.05) ;2 44 VEGF
HIF-To mRNA AHXFRIK B 7E 24 h I 28 55 de K, HOR 2
Sh(3£2), ARSI 8 h .24 h {E J K b 3B ] , b
HUSWERFEA 4T RNA-seq

&1 244HDEGs3|#F5!

Table 1 Primer sequence of DEGs in the two groups

DEPPI . NPPB . PDZKI . HILPDA .  xpx NM. 541 & BIYFF(5°-3") log, FC
TCEA3 , NDRGI . RORC . TFRC 1 pgrpp; NM_145980. 2 iE il : GTGAGGTCTATATCTCGACTGGC | 574 340
NQOT , B 75 3 Bt 1 5 285 2 1 v 1] : ACTGAAACGTGCGGTGATGT :
Btk iF 9 AMREME MDY MPE NM_008726. 6 TE i TGGAAACGTOCGGGTTACAG | 410870
: sl % i : CTGATCCGGTCCATCTTCCT
Bt 1 ¥ (£ 1), LA B-actin 2y -
o PDZKI NM_002614. 4 i : CATGATCCTGACCGTCGGAAA i1l
N2 3 F, ffi i TB Green J% 1] : TGCTCACTGGACCTGAAACTG :
. ™ 7 p Ao M G
Premix Ex Taq =~ T i) & #1755 miwepa NM_001193365.1  iF[i] : AAGCATGTGTTGAACCTCTACC | 397 086
3% 5% 52 B PCR Y I F & I : TGTGTTGGCTAGTTGGCTTCT
NDRGI NM_001135242. 2 i : CTCCTGCAAGAGTTTGATGTCC
fg ) A & 4 45 TB Green® - IE[ : CTCCTGCAAGAGTTIGAT 1. 260 060
% I : TCATGCCGATGTCATGGTAGG
Premix Ex Taq I 10.0 pl, ROX
RORC NM_005060. 4 I [ : CTGGGCATGTCCCGAGATG | 836 842
reference Dye 0.4 pl, iE [7] 5] 9 Fl % i : GAGGGGTCTTGACCACTGG :
J I 51 ¥ & 2.0 pl, cDNA 8L reas NM_003196. 3 IE T : CCCCAAAACACCTAGCAGC 1230 815
5.6 wl, 25 20.0 wl. 2 1 4 % [ : CTTCATGTCCGTGCTCTTGAG
95 °C FiAF FE 30 ;95 C AL 55,  TFRC NM_011638. 4 E 11 GGCTACTTGGGCTATTGTAAAGG 138 634
I} : CAGTTTCTCCGACAACTTTCTCT
60 C 1B - iEff 30 s,40 MG
B, S fif ’ EGE NQOI NM_000903. 3 1E 1] : GAAGAGCACTGATCGTACTGGC 1 101 194

[l —kEh i 3 A ELE A, R

JZ 1] : GGATACTGAAAGTTCGCAGGG

LRI E LY Soe

£ :DEGs: 22 5 RIKEEH  FC . AHEUE A
Note : DEGs : differentially expressed genes;FC:fold change
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%2 244 ARPE-19 i} 4h 72 /5 7R F #f [ &5 VEGF # HIF-lo mRNA #8745 % 8 £ 2.3

Lt % (mean=SD)

Table 2 Comparison of the relative mRNA expression levels of VEGF and HIF-1« in
ARPE-19 cells after treatment at different time points between the two groups (mean=SD)

2 /40 ARPE-19 4 Jifg
LhFE 8 h 24 h J§ DEGs 23 #t
R AL PR 8 h Fil 24 h

AN JR] B ] 5 VEGF mRNA # %) 25 34

J& .3 DEGs 45 9 A [H]

A FEAcE 8h 2h 48 h 72h B 1) IR
W T B 3 1.00+0. 14 1.00+0. 12 1.00+0. 12 1.00+0. 08 ARPE-19 4 g 8 h #1 24 h
IR S b #L2H 3 2.06=0. 07 2.4920. 10 1.47£0. 09 1.29=0. 10 5 DEGs {194 1 1% ot W
1 11.72 17.51 5.64 3.85 2. [RAAL B 8 b 48 4b B
P <0.01 <0.01 <0.01 0. 02 e N

L I I Lo mANA A B 2H 5 H RN R A (R e St
£ 5 FEAHE §i ikt 62 > DEGs, Horr i

8h 24 h 48 h 72h

W AR 2 3 1.00+0. 11 1.00+0. 16 1.00+0. 06 1.00+0. 05 HEWER A4S A BHT
i 3 1.96+0. 15 2.00+0. 07 1.5320. 13 1.2020. 11 AR 17 A~ AR b
IR 8. 74 9.93 6.55 2.70 24 h,2 4 A gk 255
P <0.01 <0.01 <0.01 >0.05 A~ 3 DEGs, Hp g 3% |

W (SRR ¢ K235 )  VEGF: M8 N B A K R HIF- Lo IR 40 5 R -1

Note: (Independent-samples ¢ test) VEGF :vascular endothelial growth factor; HIF-1a :hypoxia-inducible factors-1la

2.2 244 ARPE-19 4 fg &L P8 8 h .24 h J5 ¥ 5 il
i

A A AL B ARPE-19 41 Jif1 8 h .24 h Ji5 I 7 4t
P33 12 20 B 5% A Bl Jat h B8 o B D 2 Sk R
G R FREE 9 AR 8 S 15 3 e B D e
clean reads( 3 3) .

#3 244 ARPE-19 {1412 8 h .24 h 54 @il FF
85 8 reads T E it
Table 3 Quality statistics of filtered reads from the sequencing
data after 8-hour and 24-hour treatment of ARPE-19 cells in
the two groups

o 8 )5 reads

FEA 2 PR

reads £ H (M) Q20( %) Q30(%)
8h ¥4 1 22.84 98.78 95.18
8 h H H 4l 2 22. 84 98.73 95.01
8 h H A3 22.84 98.78 95.32
8h k44 1 22.88 98. 86 95. 49
8 h fik4 4 2 22. 82 98.76 95.15
8 h k%4l 3 22. 87 98.75 95. 14
24 h H AL 25.12 98. 00 93.95
24 h H A4 2 25.95 97. 69 93.17
24 h HAH A 3 25.95 97. 90 93.76
24 h IR 41 1 25.95 97.84 93. 61
24 h fIR5 4 2 23.93 97. 80 93.55
24 h iK4H 4 3 25.94 97.79 93. 44

T : Q20 Jyid Y 5 Bk AR T 20 f58CEE L4, Q30 Sy B8R B IR
T 30 HHREE LA

Note: Q20 was the ratio of bases with a quality of no less than 20 after
filtration, and Q30 was the ratio of bases with a quality of no less than 30

after filtration

PIEIN 228 A, 35 T A 2k
W27 4~

246

(79.9%)

E1 244 ARPE-19 41432 8 h 24 h /5 DEGs Venn [E %3
/AL B 8 b J5 W DEGs BYFEH A4 B (R AL 2 24 h /5 I 3% DEGs
P AN B IR B2 7R A BH 8 h Al 24 h {23 DEGs HAH ] i 25 S %1

Venn diagram of DEGs in ARPE-19 cells after 8-hour

and 24-hour hypoxia treatment between the two groups The color

Figure 1

purple represented the number of significantly differentially expressed
genes after 8-hour treatment;the color yellow represented the number of
significantly differentially expressed genes after 24-hour treatment; the
color gray represented the number of identical significantly differentially

expressed genes between 8-hour and 24-hour treatment

2.4 241 ARPE-19 4iJfi b ¥F 8 h .24 h 5 DEGs /1y
BB 0

TR 3 DAY R AR TR AT, A 4R A [H] B
BB B AR I, 2 A 4145 i a] A5 7E B R 3 R Rk
T A7 7E B B 25 5 (1B 3) .
2.5 244 ARPE-19 Ziffd4b 3% 8 h .24 h J§ DEGs fy
GO T RE 1 B4 M

RAAET 8 h J5 2 4 DEGs WA i E 5 4 GO
DiReiE 2, A B 24 h J5 2 41 DEGs &0 GO Mg s
LEMTAE 25 DA E SR A B 17 A4l o %
H. 1147 FIRE & H (P<0.05) . XA DEGs i
17 GO PyRe i B, 45 R R 76 A4 W 2 3 B2 A i 20 4>
HEMFHDRBFE NEAREMG ZERED S



- 510 - pAESI IR B 2 AR

2021 4F 6 A %5 39 %45 6 3] Chin ] Exp Ophthalmol, June 2021, Vol. 39, No. 6

DA iR /NS W N 7 g S S D
G TR S ST A H E AR
JE S s TE AR ML A AR Al B A% B AR TR B B
(K 4),
2.6 2 /-4 ARPE-19 4 jg 4bPE 8 h .24 h J5 DEGs [
KEGG i #% & 4 5t

KEGG ji P& & B B R s LA 8 h 5 2
A2 18] DEGs WA KEGG 1 % & 478 #% , 4038 24 h J5
248 DEGs ffi # it 17 4% KEGG & 35 & 4 i f%
(P<0.05), E %5 &E7E PI3K-Akt .cGMP-PKG {523
P LA R Al 55 AR 200 ) T A i A R R 4 O T
BRAC T3 VA G5 5 m (18 5) o
2.7 2% ARPE-19 4ififi b ¥ 24 h J5 DEGs 1] PPI

* i35 DEGs
SRR TE R
o W TIRREN

—l()gm(P value)
N

log,(FC) @

W 2% 53 Hr

K440 ¥ ARPE-19 41 fifd 24 h J5 i % 3 1Y) DEGs
i3 String - 515 B K HEEE ) HPCA MT3 1 NOS3 , it
XPN R R R Ol S R 5 45 & & 1 (Chippocalcin,
HPCA) .4 )@ i % 1 3 ( metallothionein, MT3) . — 44k
A A 3 (nutric oxide synthase, NOS3) 1] fE /2 I’ 4% H B
HEPEAEA(EG6),
2.8 {KAALFE ARPE-19 4i il 24 h J5 5K AH 1)
DEGs [1) 32 1iF

fIRE AL B ARPE-19 41 24 h J5 , DEPP1 NPPB
PDZKI HILPDA . TCEA3 .NDRGI F1 RORC {J mRNA £
KK 8.2 BE, TFRC NQOT () mRNA KKK

ETR(ES, ST —3,
+ JER % DEGs
o B3 IR

13 . BE TR

log, (FC) (B)

2 244 ARPE-19 {42 8h 24 h /5 DEGs X 1ILE A fKEALBE 8h DEGs ‘kiliEl B AR ALBE 24 h DEGs kIl FC. 55042 1L ; DEGs:

Z R RIBEN

Figure 2 Volcano plot of DEGs in ARPE-19 cells after 8-hour and 24-hour hypoxia treatment between the two groups A Volcano plot of DEGs

after 8-hour hypoxia treatment B:Volcano plot of DEGs after 24-hour hypoxia treatment FC:fold change ; DEGs: differentially expressed genes

om w5 %
PO R 'S A
mom omomomom @
d@ H oH oM M M
1 2 3 1 2 3

(BJ

3 244 ARPE-19 AHfI{EE 432 8 h 24 h /5 DEGs BEHEI N GHMCR | DM AT 1A FAR, 56 ML R 35 5B0s , B
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Figure 3 Cluster heat map of DEGs in ARPE-19 cells after 8-hour and 24-hour treatment between the two groups Each column represented a
sample,and each row represented a transcript. Deeper red color represented higher expression level, and deeper green color meant lower expression level.
There were significant differences in overall gene expression between the two groups A : Cluster heat map of DEGs after 8-hour hypoxia treatment B Cluster

heat map of DEGs after 24-hour hypoxia treatment
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Figure 4 GO functional enrichment analysis of DEGs in ARPE-19 cells after 24-hour treatment between the two groups Histogram represented
the enriched GO terms (P<0.05) ,and the broken line represented the number of genes contained in the entry A :GO function analysis B :GO biological

process analysis
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Figure 5 KEGG pathway enrichment analysis of DEGs in ARPE-19 cells after 24-hour treatment between the two groups The histogram
represented the significantly enriched KEGG pathway terms ( P<0.05) ,and the line graph pictured the number of target genes enriched in KEGG pathway
Figure 6 The PPI network of DEGs in ARPE-19 cells after 24-hour hypoxia treatment The lines in the network diagram represented the regulatory

relationship between genes. Brighter color and larger icon meant that the gene was more closely related to other genes in the network and its function was more

important
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Table 4 Comparison of relative mRNA expression levels of DEGs in ARPE-19 cells after 24-hour treatment
between the two groups (mean=SD)

m3 —_— 25 KR mRNA A &35 &

DEPPI1 NPPB PDZKI1 HILPDA NDRG1 TCEA3 RORC TFRC NQO1
B AT IR 4L 3 1.00+0.07 1.00+0.21 1.00+0.30 1.00+0.06 1.00+0.19 1.00+0.04 1.00+0.17 1.00+0.13 1.00+0.10
IR A b H A 3 7.95+0.45 4.05+0.32 2.97+0.27 2.36+0.33 1.79+0.03 1.53+0.20 4.13x0.59 0.29+0.01 0.27x0.03
t {8 26. 19 13.51 8.39 6.95 7.15 4.42 8. 84 9.13 7.62
P Y <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01

TE: (IS EEAS 45 80)  DEGs: 22 Rk Rt

Note: ( Independent-samples ¢ test) DEGs: differentially expressed genes
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Figure 7 Fluorescent staining of ARPE-19 cells at different time points after hypoxia induction
(x200,bar=100 pm)
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