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Abstract

e AIM:. To investigate the role and mechanism of
methyltransferase - like 3 ( METTL3 ) - mediated N6 -
methyladenosine ( m® A) methylation modification in
regulating biological activity of vascular endothelial cells
in the pathogenesis of choroidal neovascularization.

e METHODS: Human umbilical vein endothelial cells
(HUVEC) cultured in vitro were divided into the following
groups: control group ( normal culture), low density
lipoprotein (LDL) group, fluorescence-labelled LDL ( Dil-
LDL) group, 12.5ug/mL and 25ug/mL oxidized LDL (ox-
LDL) groups, 12.5ug/mL and 25ug/mL fluorescence -
labelled ox-LDL (Dil-ox-LDL) groups, DMSO group,
STM2457 ( METTL3 inhibitor) group, DAPT group; and
monkey retina - choroidal endothelial cells ( RF/6A)
cultured in vitro were divided into control group, DMSO
group, 12.5 ug/mL ox - LDL group, and DAPT group.
Endocytosed lipoprotein level was examined through
fluorescence microscopy. RNA m®A methylation level was
detected through a dot blot assay. Protein and RNA levels
of METTL3 or angiogenesis - related markers were
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measured through Western blot assays and real - time
quantitative polymerase chain reaction ( RT - qPCR),
respectively. METTL3 expression and localization were
investigated through immunofluorescence. Cell migratory
and tube formation capacities were assessed through
transwell migration and tube formation assays,
respectively.

e RESULTS: Endocytosed lipoprotein levels in HUVECs
exposed to Dil-LDL, 12.5ug/mL and 25ug/mL Dil-ox-LDL
groups were significantly higher than those in the control
group. 12. 5ug/mL and 25ug/mL ox - LDL groups
significantly increased m® A methylation (all P<0.05),
METTL3 protein expression (all P< 0.01), and cell
migration and angiogenesis capacities (all P< 0.01).
METTL3 mRNA level was significantly unregulated in the
12.5ug/mL ox-LDL group (P<0.05). In comparison to the
DMSO group, the addition of STM2457 caused significant
decrease in m® A methylation level ( P<0.05), expression
of VEGF and other angiogenesis-related markers (all P<
0.05), cell migration and angiogenesis capacities (all P<
0.01) and the expression of NICD ( P<0.05). However,
there were no significant differences in METTL3 protein
and mRNA levels (all P>0.05). The expression of VEGF
and NICD (all P<0.05), as well as the ability of cell
migration and angiogenesis of RF/6A, was all significantly
decreased in the DAPT group compared to the DMSO
group (all P<0.01).

e CONCLUSION: METTL3 - mediated m® A methylation
modification = promotes angiogenesis in  vascular
endothelial cells via the Notch signaling pathway in the
pathogenesis of choroidal neovascularization.
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724

TR T OUBLT Brach BRE B 58 AR | 78 85 B X 42 L1
PR EE T ARG, 55 3 KoK RERE Ak TURR 4 4 41 A
AL AT B R RE IR AL S N A K T (vascular
endothelial growth factor, VEGF) ) 43 i, i5 5 CNV JE
B ELAERERRAS R Ik 2% J i 370 9 3 A2 450, Bt An
BUEA S VEGE LiH, {2k CNV JE AL, HHiHt VEGF &
TR AE B IR F BT B HAM R B B, T B
BT, EARRESE IR P, NIk, A T FEAR A Bt —
AR EIRTTRCR  F I AR S T, fE 2R R R
iE AR AT 51 4 Bl i 3 9 28 Hh, N6 — T L iR A (N6 -
methyladenosine , m°A) H FeA B A L AR
m®A I REA B ELAZ A ) RNA v die 3 ik 14 28 W3 1 4
M, SRR S W LSS A E A s A
5, B0 RNA 5742 BRI e v D) R el 4R S RNA
FI WAL RN mC A AR B i %ok 1M 4 % 7 A A
PRz 40 1Y IE % Th BE &= 6 B BN B L R 3
( methyliransferase—like 3, METTL3) & m®A H 34k 5 56
(R AR il 2 — B A B it A AU mCA
S IR 78 2 Fhoge s & b & e it B vp & 4 E AR
FH, METTL3 4~ 589 m® A &4 4 2 3 bk k6 B 1 1k 9 %
o ol I e .l L ) s Sl )l | A= A
BT S 50 PR AR 0 A A o A I B A O % A
KA (AR CNV &9 i 12 o B B i AS B
M, AR B EHRR METTL3 A 509 m® A B AL &1 78
CNV 355 P 6T I 45 PN B2 40 A 40 2 056 e %) 0 42 7 e
HLH

1 MEF i
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1.1.1 gHEE® A BFEe ik N K2 48 9 ( human umbilical vein
endothelial cell, HUVEC) 5 # W I — fiik 2% B N 52 4H it
(RE/6A) I A 3£ E ATCC,

112 £EKF {4 E W B 35 E ScienCell ; DMEM 15
Bl ARBERE R0 A L P A E R A BRA
TR/ R RV R A I8 B 5 2 AR W R A R
A OEARC B BE IR 2 1 ( Dil-LDL) \F G hRic iY 4
AAR %5 B2 BE 5 11 ( Dil—ox—LDL) fXZF RS & 11 (LDL) &
FRAR S BE R 25 1 (ox—LDL) W [ ) PN 28 5 AL P RLH A BR A
] ;STM2457 . DAPT (% T DMSO) . DMSO iy [ 3¢ [ MCE
ZvH];m°A PUA (68055-1-1g) \METTL3 HiiiA (15073 -1-
AP) VEGF #i/&(19003-1-AP) .a—SMA Hifk (677351~
Ig) . VE - Cadherin T 1& (66804 — 1 -1Ig) . GAPDH #i {4
(10494-1-AP) 'HRP Fric 1l FEHT % IgG (SA00001-2) |
HRP Fric 11 2E 41 B IgG (SA00001-1) 594 FRic 1l £ 410
IgG (SA00013-4) I [ 2T = J& A= Y4 R A FR F] s DAPL,
BCA W E M &K & ECL b % B i F & A -
W2 KA AR AT BR N ) ; Trizol 37 ) H 3& F Thermo
Fisher Scientific ; Evo M—MLV J ¥% 5% i 24 33055 & .SYBR
Green Premix Pro Taq HS qPCR Kit( Rox Plus) ARERiIETD'S
BB A Y TAEA R A A ; transwell /NZ  Matrigel i 1 H 3
Corning ; 4% i 557 W W A 3£ [E SigmaAldrich,
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1.2 ik

1.2.1 GRS FMSHE  HUVEC 400070 10% a4 13 .
197 % %/ % R 1Y DMEM =055 35 35 RF/6A 41 it 1]
10% iG4- M35 1% 75 % 3 /5 55 R 1Y DMEM IO 3% 572 5
BITE37°C 5% CO, M TR FR . il HUVEC 40 N A¥ i
KR S g R A o S LT 4 45557 oh X R4
(Control 41, 1E # 15 3% ) , Dil - LDL £ ( 12. 5ug/mL Dil —
LDL) ,12.5pg/mL Dil—ox-LDL 21 ,25ug/mL Dil—ox—LDL
2. ¥ ox—LDL ZbFEXF HUVEC 4 iff METTL3 ik 7K F
S5 T8 BRE e 1) S5 56 v K A A S DA 4 4B 3R
24h %t BR4H ; LDL 41 ;12.5pg/mL ox—LDL & ;25ug/mL ox—
LDL ZH, #W44 METTL3 %} HUVEC 4 ifg i 45 1% 5% %
Notch 38 F52 0 (1 5250 v K 20 L 73 S LAF 4 3557 24,
XM ZH 5 12.5wg/mL ox—LDL £ ; DMSO £H , 4 Jifg 1% 5% 3 v
[ i fim A 12. S5ug/mL ox - LDL Al 0. 1% DMSO 4k B,
STM2457 4, 40 fa 35 52 Z h R B A 12.5pug/mL ox—LDL
F1 Spwmol/L. METTL3 1 #i 7| STM2457 4b B, £ I 77 1
Notch 38 5% Ifil 3 T 5 Wi 14 52 56 o, o HUVEC & RF/
6A AfLA 53 M AT 4 4B 3% 24h X HRAL ;12.5ug/mL ox—
LDL 41 ; DMSO 41, 4015 3= L P Rl B A 12.5wg/mlL ox—
LDL #10.1% DMSO 4b3 ; DAPT 20 , 4 o 3% 3 35 v ) s
A 12.5ug/mL ox — LDL Fll Sumol/L Notch i i #11 il 5
DAPT,

122 AKX BREBHNENEZEBELKE TEEKN
T, Dil-LDL HI Dil-ox—LDL JH 40 it 35 3% 2/ B &= H b
WRE NN ATE AN 3R LN |, 37°C 5557 3~6h, WL his 3k,
I AR AT BB 3 LT TR 3 W, OB R A BB T
ML,

123 REWHENREN METTL3 EARIZEE L PBS
Ve 4% %2 B W [E 5E .0.5% Triton X—-100 % 5, 1%
BSA Z & £ 30min, METTL3 —#% ( 1: 100 i B¢ ) 4°C i
BFid ., PBS MRG0t Pk ic P 1gG (%
1:2007% B ) #EOEEWRBEF 1h, 4 PBS PEU )5, DAPI
(1:1000%8¢) = iR MEE 15min, HOGHLRE B ME T
WEE

Proe 1gG(#2 1: 10000 7 B ) M F 1h, TBST ¥k 3
WK, ECL b2 KOGk W A, 37 FF % 4 8 30min 75 ¥
JEHARE, i Tmage J KPR DN i B AN AR AR (R S
1.2.5 RT-qPCR # il mRNA 7K F  {ifi ] Trizol ¥ 42 H
HUVEC H1i9 5 RNA, %18 Evo M—MLV J % 5% il 1} 23
F Ui W 45 5 5 54 i ¢cDNA, RT-qPCR [ SYBR Green
Premix Pro Taq HS qPCR Kit ( Rox Plus) ] 4 il 8 2 K (1
mRNA K-, W 4515 IR A & 45, ACTB 1E A
ZH M 27 A TR R A Rk, SR
SIFSIE 1,

1.2.6 Western blot #ill & A7k 48 B4 20 b i 8
B, SR BCA B v B I R 0 B (kAT e i
SDS-PAGE B /T B8 M, % #5 2 PVDF [, 5% B fs 248 7%
4] 1h, —¥i METTL3 . VEGF .« —SMA , VE — Cadherin &
GAPDH ( ¥73% 1: 1000 Fii B¢ ) 4°C ¥ 75 3 0, TBST ¥E#% 3 Ik,
ZH0 HRP #RiC L EHi % 1sG K HRP FRic i £ 41 B 1gG
(P74 1: 10000 7 B ) EHIF R 1h, ECL b K7L B
K, Tmage J 43871 2571 K JEAE

1.2.7 Transwell SEI0 M ABTELBEE S B LI TFE RS 5%
KAy HUVEC 40 1 (5% 10*4) # A &4 24 fLAR F
transwell /NE ) B IR BRI IMA T2, Ki9F 240 J5
FH 4% 2 R W TR E 45 i SV WL o, WA g . 76 5
A BEATL AR P Az 000 3 % 200 B 1 T 2 B

128 MV E LK MM MERREES 96 fLIRE
L A 50pl Matrigel %, %€ [& 5 & fL A 1 x 10* 4
HUVEC 4ii}fl, 5% CO, 37°C W46 N & oh, il F
ELAEIREEH  F R S Il o B KPT A A0  R E RE
fii 1 Image—Pro Plus {40 & 8 19 K B 2 40 Jif 432
Fl 3 A AL, 5RO IME.,

GeiT2# 5307 . R Fl GraphPad Prism 9.0 #{4FiEF 742 &,
SPSS 21 #4475 73 i, 45 R A B B e AR i 22 R
P2 () 22 5 LR FH B ST AR AR o Rr s, SR FHERLIR 38 5 25 47
BT 2 21 (0] 25 5%, 22 4L 18] 7 5 L 48R T LSD -1 A 565,
P<0.05 WZERAGIFEE L,

1.2.4 Dot blot #&il] m°A BHEAKFE i [ Trizol et 2 &R
HUVEC #1982 RNA, 20606 1 %2 RNA ¥ BE, I 2.1 HUVEC HRB N EFEER SXTHE4 M, Dil-LDL

2l RNA i 3% 007 3% 76 NC -, 58 4h KT FE 30min,
TBST Y5 5% Bilig2E WiEf M) 1h, m®A Hifk (1: 1000
B 4CHF A, TBST PE% 3 K, 3t HRP #ric il %

x1 EESI9F7

24 12.5wg/mL 25pg/mL Dil—ox-LDL #H HUVEC 48 Jf
M ERRC G 8 1 & B 1, WL 1 R OR IR E A
fEfE i A HUVEC 41l .

H[H Em5IH(5-3) RmE5H(5-3)

METTL3 GCTGACCATTCCAAGCTCTC ATTTCTTGGCTGGCTCCTTT
VEGF AGGGCAGAATCATCACGAAGT AGGGTCTCGATTGGATGGCA
a—SMA AGCTACCCGCCCAGAAACTA GTCGCCCACGTAGGAATCTT
VE-Cadherin TTGGAACCAGATGCACATTGAT TCTTGCGACTCACGCTTGAC
ACTB CTCGCCTTTGCCGATCC TCTCCATGTCGTCCCAGTTG
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Control Dil-LDL

MERGE

B 1 HtEEBREME HUVEC WEEE A
@t

2.2 ox-LDL 4h¥EEy HUVEC ZRAf METTL3 FiA 7K F K 40
IO EEREAAS S5 RAMLEL,
12.5mg/mL . 25pg/mL ox—LDL 241 HUVEC & RNA #{Am°A
JKF 5 T (P<0.05 . P<0.01) , WLl 2A \B;12.5ng/mL
ox—LDL 44 METTL3 mRNA Fik/KFE 5 E i (P<0.05),
LI 2C; METTL3 28 [ % 5KF 3% Bl (3 P<0.01) , I
& 2D E; S 56K METTL3 23k KT+ E HAE AL T
AN A% N, W E 2F; 12, Spe/mL ox — LDL 4 | 25pg/mL
ox—LDLA 4 3T 6 1 i 45 T2 Wi i ) & 2 T i (38 P<
0.01), WL 2G . H, 5% B4 AH e, LDL 44 HUVEC &
RNA 4K m°A 7K F- METTL3 357K F 41 i 3T 5% F i 45
e IRE 1 ¥4 TC W 3 Pk 22 5% (P>0.05) . #27R ox-LDL H#il
W HUVEC 48 m® A F 3% Ak KOF T+, METTL3 %35
K, AR Bk 1 I, 12.5wg/mL ox—LDL JH TJ&
2.3 METTL3 ###I{E42 ox-LDL 4t 38 HUVEC 40 Rf1 4
VEGF ,a-SMAVE-Cadherin 3 3i& 7k T % 28 ff13F # #0 i
BB EEN T 5 DMSO 4L, STM2457 41 5 RNA
AR m°A KB E T (P<0.05), WK 3A B; METTL3
B M mRNA iAKW #F 255 (¥ P>0.05),
VEGF .a—SMA VE-Cadherin %5 5 [fil 4 4= 1A 6 b 2 4 26
AR 3 TR (3 P<0.01) , mRNA ik /K %
T (#1P<0.05,P<0.05,P<0.01) , LI 3C ~ E; 4 igiE 7
RE 7RIS P WG RE ) it 2 RAIR (38 P<0.01) , WLIKI 3F .G;
ox—LDL #H # RNA % {K m°A /K *F-, METTL3 , VEGF , o —
SMA VE-Cadherinf¥ 25 4 &% mRNA 357K | 41 i 5% fig
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12.5ug/mL Dil-ox-LDL

25ug/mL Dil-ox-LDL

LR OB NTEER Dil-LDL Dil-ox—LDL; DIC E14 %835 &% ; MERGE &

JIFMAETE B 13 TC 3 25 5 (P>0.05) , 5% I ZH 4
., ox—LDL4] METTL3 2 4 % mRNA 33k /K -3 i 3 7t
= (P<0.05,P<0.01), X475 STM2457 REA %03 i £
ox—LDLALFE ) HUVEC 40 M F) m® A 7K - A i 48 A % RE
71 AHAFZ e METTL3 /3R 35 , H %50 DMSO X 55 56 25
R ER W,
2.4 #I%) Notch 1@ #&{# VEGF #0 NICD ik 7k T & 40 1 iF
BEMEXMKEE T 5 DMSO 414k, STM2457 4
NICD % 1 # 5K ¥ W3 T (P<0.05), L& 4A B,
VEGF mRNA ik /K % N (P<0.01), W 4C; 5
DMSO ZHAH L, DAPT 20 VEGF } NICD 7 426357k i
TF%(P<0.05,P<0.01) , WKl 4D E; HUVEC 40 it i #% B
JIRUINLAE T L RE 7 W 3 B AR (34 P<0.01) , LIl 4F | G;
RF/6 AZHAEIE 7% fig 1 F1 I A5 T 1 RE ) 8 2 B AIK (3 P<
0.01), W. /&l 4H.1; 0x—LDL 21 VEGF } NICD % H 7K -,
HUVEC J RF/6A 41 it iF % Ml I & T2 i B8 7134 06 8 3 P
ZR(P>0.05), 5X M4, ox—LDL 41 VEGF ,NICD
TR B ETHE (3 P<0.05) . X7~ DAPT G4 45040
4 ox—LDL #bBH ) HUVEC i ifd VEGF 335 HUVEC M
RE/6A 21 i 1M 48 A= B RE 7, HLEE ) DMSO X 52 565 45 SR T
iTES2 N
3iTie

TEABFFE T, Fe i1 & B HUVEC 40 g 7] 9 45 LDL F
ox—LDL,{HAY ox-LDL $ll# rI {f HUVEC 42 m®A H 34k
IKETHE , METTL3 238 7K - Ly, % 1 45 9% 1 A7 08 AR
H . ] METTL3 #0158 m°A H 546K R B, VEGF
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A REFRE CNV W5 728 19 & AE & JE . Dong 457" B 58 & K,
METTL3 7£ ox-LDL 5% 1 HUVEC W& %35, METTL3 1Y
PRI T ox—LDL 2L 3 HUVEC 40 L3 58 i 7% | 4
HYIE A VEGE (33554305 BELRT K P 14 2l ik ok) 6 i
fead 8, JFBH AR T IE7E & & MRS A AR o I g AR
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