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Long non-coding RNA PVTI1 regulates retinal pigment epithelial cells in
diabetic retinopathy via the miR-20a-5p/VEGFA axis
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Abstract

Objective: To investigate the role and underlying molecular mechanisms by which the long
non-coding RNA (IncRNA) plasmacytoma variant translocation 1 (PVT1) regulates vascular en-
dothelial growth factor A (VEGFA) expression in retinal pigment epithelial cells (RPEs) via its
interaction with miR-20a-5p in diabetic retinopathy (DR) Methods: Bioinformatics tools were used
to predict the molecular mechanisms in DR. The expression levels of PVT1, miR-20a-5p, and VEG-
FA in vitreous humor and RPEs were detected by qRT-PCR. The effects of the PVT1/miR-20a-5p/
VEGFA axis on the proliferation and apoptosis of RPEs were assessed using the CCK-8 assay and flow
cytometry. The interaction between PVT1 and miR-20a-5p, as well as between miR-20a-5p and VEG-
FA, were verified by dual -luciferase reporter assays. Results: PVT1 and VEGFA were highly ex-
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pressed in the vitreous of DR patients and in RPEs in the high-glucose injury model group. Knockdown

of PVT1 significantly promoted proliferation and inhibited apoptosis in high-glucose -injured RPEs.

Both miR-20a-5p inhibitors and overexpression of VEGFA could partially reverse the regulatory effects

of PVT1 knockdown on the proliferation and apoptosis of high-glucose-injured RPEs, suggesting the
existence of a PVT1/miR-20a-5p/VEGFA interaction network in RPEs. Conclusion: Knockdown of
PVT1 can protect high-glucose injured RPEs via the PVT1/miR-20a-5p/VEGFA axis.
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W53 L, I BEAT I PRAE A R 0, AEL 1 R 76 0l DR 9o
R 1) 55 A sl ) AR T B E R oy T AR L T
HE— 20T R S W) S5 o R B DR 9 A0 ) A
H1 &2 2% 19 22 Fh 4 52 B AR FOE 800 TR0 s 22 T 5
LG FEAR 43 F 76 B8 2 R 4 rh i A 2 T RE

S & ik

[1] TEOZL, THAM Y C, YU M, et al. Global preva-
lence of diabetic retinopathy and projection of burden
through 2045: Systematic review and meta-analysis[J].
Ophthalmology, 2021, 128(11): 1580-1591.

SUN H, SAEEDI P, KARURANGA S, et al. IDF
Diabetes Atlas: Global, regional and country-level dia-
betes prevalence estimates for 2021 and projections for
2045[J]. Diabetes Res Clin Pract, 2022, 183: 109119.
TONADE D, KERN T S. Photoreceptor cells and
RPE contribute to the development of diabetic retinopa-
thy[J]. Prog Retin Eye Res, 2021, 83: 100919.

ZHOU H R, XU Q, LI H X, et al. Proteomics identi-
fies new potential therapeutic targets of diabetic retinop-
athy[J]. Bioengineered, 2022, 13(4): 9916-9927.
GENG M R, LIU W, LIJ1J, etal. LncRNA as aregu-

(4]

-+ Control

»si-NC

*si-PVT1
si-PVT1+pcDNA3.1-NC
si-PVT1+pcDNA3.1-VEGFA

14}
12}
2
1.0
8 e
038
06F ﬁ/
24 48
IR H)/h

& 7
A. VEGFA 7 A [7) 41 40 i 77 7 22 38 K F 5 B. CCK-8 4 it 338 58 66 7 A0 5 C. 9 =X 40 M A 40 M 08 T A& 00 . ns: 403243 X, "P<<0.05,
“P<0.01,"P<<0.001,

72

B

BU{K PVT1 3% RPEs i 1% # 51 & 1% VEGFA #3495



11 Z

B4 KBRS RNA PV T 8 3d miR-20a-5p/ VEGE A il 8 4508 3 95 10 0 [ 728 400 I -« - -+

1405

lator in the development of diabetic complications[J].
Front Endocrinol, 2024, 15: 1324393.

QIU X Y, CHEN J L., YANG J J, et al. LncRNA
PVT1 as a novel biomarker for diabetes-related compli-
cations[J]. Curr Med Chem, 2024, 31(6): 688-696.
HUSSEIN R M. Long non-coding RNAs: The hidden
players in diabetes mellitus-related complications[J]. Di-
abetes Metab Syndr, 2023, 17(10): 102872.

TORAIH E A, ABDELGHANY A A, ABD EL
FADEAL N M, et al. Deciphering the role of circulat-
ing IncRNAs: RNCR2, NEAT2, CDKN2B-AS1, and
PVT1 and the possible prediction of anti-VEGF treat-
ment outcomes in diabetic retinopathy patients[J]. Grae-
fes Arch Clin Exp Ophthalmol, 2019, 257(9):
1897-1913.

L1Y, XUEJY, CHEN S, etal. LncRNA PVT1l is a
novel mediator promoting the angiogenesis response as-
sociated with collateral artery formation[J]. Int J Bio-
chem Cell Biol, 2022, 151: 106294.

ZHAOJ, DUPZ, CUILP, etal. LncRNA PVT1 pro-
motes angiogenesis via activating the STAT3/VEGFA
axis in gastric cancer[J]. 2018, 37(30):
4094-4109.

GUO JJ, CHEN Y, XU JJ, et al. Long noncoding
RNA PVTI regulates the proliferation and apoptosis of
ARPE-19 cells in vitro via the miR-1301-3p/KLF7 axis
[J]. Cell Cycle, 2022, 21(15): 1590-1598.

PLATANIA C B M, MAISTO R, TROTTA M C,

et al. Retinal and circulating miRNA expression pat-

Oncogene,

terns in diabetic retinopathy: An in silico and in vivo ap-
proach[J]. BrJ Pharmacol, 2019, 176(13): 2179-2194.
CHO H, HWANG M, HONG E H, et al
Micro-RNAs in the aqueous humour of patients with di-
abetic macular oedemalJ]. Clin Exp Ophthalmol,
2020, 48(5): 624-635.

LT Y, CHENG T, WAN C L, circRNA _

0084043 contributes to the progression of diabetic reti-

et al.

nopathy wvia sponging miR-140-3p and inducing TGFA
gene expression in retinal pigment epithelial cells[J].
Gene, 2020, 747: 144653.

HAN T, LI W R, ZHANG H R, et al. Involvement
of long non-coding RNA ZNF,03 antisense RNA 1 in
diabetic retinopathy and its possible underlying mecha-
nism[J]. Bioengineered, 2022, 13(6): 14057-14065.
YIN L, SUN Z H, REN Q, et al. Long non-—coding

[17]

(18]

(19]

(20]

(21]

(22]

[23]

[24]

[25]

(26]

RNA BANCR is overexpressed in patients with diabetic
retinopathy and promotes apoptosis of retinal pigment
epithelial cells[J]. Med Sci Monit, 2019, 25:
2845-2851.

PANNI S, LOVERING R C, PORRAS P, et al.
Non-coding RNA regulatory networks[J]. Biochim Bio-
phys Acta Gene Regul Mech, 2020, 1863(6): 194417.
SMIT-MCBRIDE Z, MORSE L S. microRNA and di-
abetic retinopathy-biomarkers and novel therapeutics
[J]. Ann Transl Med, 2021, 9(15): 1280.

LIX, YUZW, WANG Y, et al. microRNAs: Poten-
tial targets in diabetic retinopathy[J]. Horm Metab Res,
2020, 52(3): 142-148.

TROTTA M C, GESUALDO C, PLATANIA
C B M, etal. Circulating miRNAs in diabetic retinopa-
thy patients: Prognostic markers or pharmacological tar-
gets?[J]. Biochem Pharmacol, 2021, 186: 114473.
CAO X, LIT, TIAN Y S, et al. BIBF1120 protects
against diabetic retinopathy through
neovascularization-related molecules and the MAPK sig-
naling pathway[J]. J Ophthalmol, 2023, 2023: 7355039.
MAUGERI G, BUCOLO C, DRAGO F, et al. At~
tenuation of high glucose-induced damage in RPE cells
through p38 MAPK signaling pathway inhibition[J].
Front Pharmacol, 2021, 12: 684680.

LIJY, CHEN K Q, LI X, et al. Mechanistic insights
into the alterations and regulation of the AKT signaling
pathway in diabetic retinopathy[J]. Cell Death Discov,
2023, 9(1): 418.

GONG QY, HUG Y, YU S Q, et al. Comprehen-
sive assessment of growth factors, inflammatory media-
tors, and cytokines in vitreous from patients with prolif-
erative diabetic retinopathy[J]. Int J Ophthalmol,
2022, 15(11): 1736-1742.

PEREZ-GUTIERREZ L., FERRARA N. Biology and
therapeutic targeting of vascular endothelial growth fac-
tor A[J]. Nat Rev Mol Cell Biol, 2023, 24(11):
816-834.

CAOJIJ, JIAOMF, KOUZY, etal. SB431542 par-
tially inhibits high glucose-induced EMT by restoring
mitochondrial homeostasis in RPE cells[J]. Cell Com-

mun Signal, 2024, 22(1): 17.

(2025-01-11 W fi)
i ® W



