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WE HM HTH RS 3 (METTL3) /-8 19 No-H
FRFA (m6A) FRALBMI S 5 RN 20 (LPS) 5 S N
Fe A ME B PR o T A E AL AR AR
Jik P9 Bz 241 e ( HUVECS ) #8474 40 85 3%, i T 50,125,250,
500.1 000 .2 000 ng/ml #J LPS i HUVECs 24 h, ¥ /H| Real-
time PCR #5 1] METTL3 mRNA ¥ 3% ; % F 500 ng/ml #Y
LPS Tl HUVECs 24 h, %l m6A H FLAb oK, 7 FH 41 it i
375 P S5 6 W) 24 M 3 3% M, B ] Real-time PCR 1 Western
blot A& 21 jd 5] 32 422 % H ( Claudin-5 . Occludin F1 VE-caher-
in) mRNA FIZE (355 ; W METTL3 i 3Bk B ds 40 i ik, 46
W METTL3 33 3k 0 P9 52 4l m6 A FF Ak K- B3 i3 PE 1)
Ak, £85I b, TPS #0i HUVECs METTI3
mRNA &35, 175 P9 B2 40 m6A T SEA0 T I8, 40 i 35 14 T
&, 40 E] % 42 2 A ( Claudin-5 , Occludin 1 VE-caherin ) mR-
NA FIZE 15635 T/ 24 METTL3 #F 22350, P 2 40 m6A
FHEAL AT 38 5, LPS 55 09 1 B 4t i 360 325 14 38 Jn 45 LA 2
. B METTL3 /59 moA H AL AE % ok 5 Mk 2508
IR P B 40 e S PR
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ZH g ) B AS PR IX SEPERTR R writers” (AL 4%
W METTL3 . METTL14 ) | “ erasers” ( 2= H 2 1k [}
ALKBHS5 FTO) F1“ readers” (151 m6A i g5 3f 52
MIEAERREAT) Y SRS 2351 m6 A
MR R DL R B J5 RNA BT HE 8 B 5 P A
B, X SR AL AT R S 3 2 P A R b g
eIk S, Ok 2 igE 4" 7' %8, METTL3
5 moA HH BB IR | Se K e F AR e & AE
R SEEETRTTIN 7, BRI, m6A H Ak 161 78 e 75 A
RO IS PN R A0 T A 1 S A R T AR R L
., W B AR E S T METTL3 /5 m6A 3t
ARAB MR i 5 55 1Y) DA 2 240 A 3 7 M A8 Ak 1Y 5
Ml , LA Sk PR R 20 S5 s 1) 6 1) DR 4 S e s e 2 i
() o330 ) ya 7 SR AL AT RE ) B e LA

1 #MREF*

1.1 &8 A KN K2 40 (human umbilical
vein endothelial cells, HUVECs) I [ 35 i ( ) 4=
Y AR K A B4 A ; TRIzol , Real-time PCR 5|4 #0
B R 3000 04 H Invitrogen 28 F) (S [E ) 5 i 5%
iR & H Thermo Fisher 2\ @) ( 3 [H ) ; Real-time
PCR 7 & \DNA K57 . DNA marker 20 [ Taka-
ra A F) ( HZA) ;RIPA 40O 24f# W (58) \BCA 1T
A &N A 2B REVHEARV T ( RifE);
SDS-PAGE &Ml #5100 & W B E i HE R A= Y = 24
BHEABRAF (L) ;m6 A B IEALAS 5] &0 A
EPIGENTEK A ] (32 ) ; PVDF g H Millipore 23
ﬁ](%lﬂ) ,ﬁ[ﬁle%?/FZ@I%ﬁgé% 4 Marker W H Thermo
Fisher 23] (£ [H ) ; ECL MHUA 7 &0 [ Affin-
ity A F] (32 [E) ; GAPDH $i{& METTL3 ${&¥04 A
ABclonal A F] (2 70) ; IHFEPT/D R G | 1 EHT %R
IeG 4 F AL R A 22 AR R A R A R (db ) |
FoRi AR B & 3 R AR (deat) FAIRA
Al (b0 e & A Vazyme PNHE) (PR IR
IR H Gibeo 23l (£ [) ; METTL3 HA% KA
AR A FiEEIVEYHEARARA R (EE) .
1.2 FHik
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1.2.1 Zmpaszdc SR ECM B3R MUk (37
C 5% CO, ) B5 3% HUVECs, B K ¥ i, 88 Wi
AR, TR AL A N 70% ~ 80% I, 1
FH 0.25% JF5E R AL 2 ~ 3 min, 408035, $e 52
BT 7 ZE AT R AR B A

1.2.2 METTL3 it & A # it m okt MWIEA
FEPIZER METTL3 (NM_019852) CDS J 41144 Hofy 4
B FIRERAK GV65T b USRI K I 349 46 0 1 g
JE #E AT 48 M % 4. R B OAR B4R 3000
( Lipefectamine3000 ) #A/E UL A FEA T AN MO A% 4 e L 6
h J5H 1.5 WL BT AR, R 0 R EE R 2.5
we/ml (RIS ETEE 7 d, £ LR R B e 40
FERN T 12 FLARAR S5 57 DAL SR S AR A

1.2.3 m6A FRAAK-FAAR  F I moA HIELILER
HE RN & (L) DT A5 R AT A G
FAANR 32 B0 RNA ( TRIzol 5 RNA $2BGR7 ),
B350 & BB 4%, TIn A RNA 45 &9 ( Binding Solu-
tion) , 73 AL S P X FRFLL | BH P4 % B L ( BB o
FL) FEERAE S AL, A B A AL ,37 CIFE 1S
h AR AR RATAK (capture antibody ) A I 4T {4
(detection antibody ) A J 3455 7] ( enhancer solution) ,
VeSS A WS, I E 5 min, & 180 5 B
FHRGHRT 450 nm WA AT E SR, 45 A X
mOA (%) = (Apgy = Anea )/ (Apcyy = Ayea ) X
100% [ WG (absorbance, A) ], i1 £ HEEAH
FALK-,

1.2.4 Real-time PCR 1 RNA $2HGL ] & 20
AALE RNA, I DLHOR B IR 47 B e 5%, i1 PCR
S (F 1) ,%H SYBR Green 44} 317 Real-time
PCR K45 H AL mRNA 23k, MWK R N2
x SYBR Green mixture 10 pl, Forward primer, 10
pmol/L 0.4 pl, Reverse primer, 10 pwmol/L 0.4 pl,
¢DNA 2.0 pl,ddH,0 7.2 wl; S ast 8 J 4 . i
95 °C 30 s, 48P 95 °C 5 5,60 °C 30 s, WENEH
k40, DL GAPDH fE NS RA 222k iR
OIS I A K

1.2.5 Western blot i RIPA 40 fifd 24/ v (51) 12
AN E B T, BCA WL HEAT 8 1 i B 45 2R
T (M B 3% — 50, SDS-PAGE #E Jie e 3 1 £ 12t 51
ETCHIA ISR B e, HLUK BRI B — B
[t i 3 = = A ol = ) A 2 oy R K & i iy
ECL ¥4 H 98 . WA Quantity One 3K {4FE1 T
JREE AT, IF il AT 22 R et o

1.2.6 mieidifEan EHUVECsHE R 7E 46 A

%1 Real-time PCR 3| #1573

HEW#E GIWFSI3Y) P E (bp)

GAPDH F:TCGGAGTCAACGGATTTGGTC 96
R:TGAAGGGGTCATTGATGGCA

METTL3 F:TGGGGGTATGAACGGGTAGA 129
R:TCCTTTGACACCAACCAAGC

Claudin-5 F:CCGTGTCGCAGAAGTACGAG 190
R:TTCTTCTTGTCGTAGTCGCCG

Occludin F:TGGCCTACAGGAATACAAGAGC 181
R:AAAGGATGCTGTACCTCCACAG

VE-cadherin  F:CCCACAGGCACGATCTGTT 128

R:GTTGGGCAGGGTTAGCACC

YU F2 ML (millicell ) JIEHS , (Rl A AR5 2 1) B
2N B2 A, IR millicell 5E 7E 6 FL4H 5% 3%
MRAL P, A8 S 0 A5 PN B A0 3 375 T A A A
gL A 4.2 em®, JERR AL HAL 0.4 pm, 7E
millicell PJ( 93 F1 6 FLESFEM AL (4h2) BhmA
FATRIY ECM BE 3R, 00 A3 20 M i i M e, 78
millicell WA FITC #RiE A 3 pg/ml,60 min
J&i , B millicell PN 6 FL 3% %A FL P i 5 55 ) 1
ml, YU E A H DGR, LA APRHERTZR Kot
¥R A 8 1 B VAR L, A T A S N B
MR B EE, A = ([A]/t) = (1/A) = (V/
(L)) i [A]ANE A E AW ; . B (sec) ;A
PRI AR TR (em®) 5 VAN (6 FLEEFFENAL
W AR B [ L] N R IR

1.3 ZitFEAE S0 MR GraphPad Prism
5.0 BAHATERIT 3T, B BoR YOI, DL & £ s
PR, F RS E WAL REAS (R 7 250, 45
P55, W B BER T ¢ K50 U AL R AT AE 22 57, P
<0.05 WESFAGI¥E L,

2 FR

2.1 LPS A &4l METTL3 mRNA Rix X%
m6A FRENXKFERZM S H 50,125,250,500,
1 000 .2 000 ng/ml ) LPS Tl HUVECs 24 h, Real-
time PCR Rl 25 5 i /s 45 4H 41 il METTL3 mRNA 19
Tk B 1A, GEit s Rl — e, 51
YRR (N) A EE, 125,250,500 .1 000 .2 000 ng/ml
() LPS #70]  E A% METTL3 mRNA B33k (F =
1.541, 1= 3.208, P<0.05; F=2.087, 1 =2.720,
P<0.0l1; F=1.814, 1 =3.882, P<0.01; F =
2.585,1=5.979, P<0.01; F=11.400, 1 =7.925,
P <0.01), 500 ng/ml LPS f£ ] HUVECs 24 h J5,
m6A H AV ARG I S 3 Hr 45 KW, 5 N 414
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Lt LPS ZH m6 A HIERAL K- W 2 BRI (F = 1. 102, ¢
=7.095, P<0.01), VLKl 1B,

2.2 LPS ¥ HUVECs BEM R HEXERERIENZ
i 500 ng/ml [ LPS Ab¥E HUVEC 4iififd 24 h J& , 4
JSE AT SC S0 R, 5 N AR L, LPS T Hid %¢
DR E B I 4 P A A i 1 R E T (F
=3.133, 1=5.035, P<0.01), HIEH K (1. 814
+0.447) 1%, W & 2A. [6] B, Real-time PCR #l

Western blot £l J 43 A1 45 S 4136 B | LPS nJ & 2410
il 40 8 375 PE A G 3E A Claudin-5 | Oceludin il VE-
cadherin mRNA ik (& 2B) (F =4.094,¢ =3. 689,
P<0.01;F=5.372,1=5.945,P <0.01;F =2.318 ¢
=2.441,P <0.05) FHEFRIL (K 2C.D) (F =
1.820,:=3.210,P<0.01;F =1.852,:=7.209,P <
0.01;F=2.973,t=5.429,P <0.05)

2.3 METTL3 3 REBEMMKABE NH2.5

E1 LPS 3 METTL3 mRNA %iZK m6A RENKFERF T
A:Real-time PCR #&:3ll P4 Bz 481 ffd h METTL3 mRNA 323A7KF ;B m6A I EAb /K SEAGIN P 2 21 i m6 A FR ALK s 5 N 41 b4, * P <0.05,

“*P<0.01

B2 LPS 3 HUVEC 4RiEiE 4R HXE R0
A LPS X 21 ifg 18 385 P (520 5 B« Real-time PCR K 8 325 14 A1 G 3L ] mRNA 93635 5 C: Western blot K613 375 P4 A1 56 L IR 2K 9 (196355 D .
Western blot A Ji5 JC B 43 HT 85 FI AR #5 5 N 2l L. “ P <0.05, " * P <0.01
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El3 METTL3 ZRiATEEMmMEBEHE
A:METTL3 i iR M4k x200;B : Real-time PCR #11] METTL3 mRNA [J3%35; C: Western blot i) METTL3 5 (4 33k ;1 . IE 3 % HR

ZH(N) ;2 :METTL3 133k 2H (GV657/METTL3 ) ; 5 N 4 h#e. * * P <0.01

g/ ml IERS AR Z L 3 JA , PRIER 5 8 20 B R, 5 A0
RigRdar METTL3 2 FahFa it A ffivk . S0 EIE
BRI L (K 3A) Real-time PCR( 8] 3B) il Western
blot( & 3C) KM ¥IESE METTL3 it FakFa %% 40 ik
R, 5 N 4, GV657/METTL3 41 MET-
TL3 mRNA FIZE R A B ETHE (F=1.505, 1 =
11.080, P <0.01; F =55.080, t =7.593, P <
0.01) .

2.4 METTL3 it Rk N B4 A m6A BRELH
F moA W EAL KR R, 5 N 441 I,
GV657/METTL3 ZH m6A H ALKV 238 5% (F =
4.241,1=7.851, P<0.01) , 29 HF Gt ¥E ;5
LPS 4HAH L, LPS + GV657/METTL3 20 m6A RNA H
FeAb K W ST (F =1.889, ¢ =6.106, P <
0.01), WK 4,

4 METTL3 i RiA3F A B 40 A m6A FREL KIS
5 NH®. * *P<0.01;5 LPS 4 Hi# . # P <0.01

2.5 METTL3 53 3R & X 240 A 3 135 14 78 5= B F K 41
BEEENEZm 5 LPS T W4 AL, LPS +
GV657/METTL3 21 2 i e i PR AH G KL ] Claudin5 |
Occludin fil VE-cadherin mRNA 3% ik 7K 3 i 2 T

Fi(F=1.964,1=2.423, P<0.05; F=3.645, ( =
1.098, P<0.01; F=1.067, t=3.107, P <0.05),
DL S A [RIEs JHEXE 7 1) B 1 2 38 7K T I B ded 34 52
(F=1.816, 1 =3.423, P<0.01; F=1.678, ¢ =
2.782, P<0.05; F=1.748, t1=2.932, P<0.05),
VLI SB . C, [RI, 40 38 3 A I 25 SRR, 5
LPS THiZHAH L , LPS + GV657/METTL3 #H 4 ifl i 1%
PRI SRR (F = 1. 148, 1 =2.082, P <0.05), I
5D,

3 it

M N B — B2 AR, TR B I A ZH 22
) JE B A P e e, ) 2 4R Ak 1 52 4
PALCESR Y Iz i, N B o B 2 o G R 5 4
(adheres junction, AJ) . 'S % % $% (tight junction,
T)) FIE) PR % 2 ( gap junction, GJ) 55 4 o 1] 3% 45 #4)
i, Claudin-5 ,Occludin & TJ 1 AYZERE H , VE-ca-
herin 52 AJ P AYIE B 1, X S0 B RO U 2%
SO P B 5 5 ) e S A0 e a7 P . R ARORE 1 R
&, A R] e A K AR U, LA PN B R R
IR, 20 M E i RGN, S BOR AR A B R A A A AR
R AU AR B i s, 5 O MREERE KA
JRBERE 14 AR 25 10— 20 I H RAE SN, 1 T 5 B0
B e B i — 2D IR | A e i P ik — 20 R il e
BOGPETRRS A PR AR DI RE s . L fR
DAL J B 3 200 i 308 25 P 1 0 A 90 97 e R e A=
LR BARZE AR T, LPS J& A 24 PR B 40 i A
BER A BT, & — M WY N BE R TEAR N AT L)
A 20 A 5 T AR 22 o A L R - RN A A
TR, BN I PN B S P T R, DT 5 AR LA e 7
KEM R A ZAF5E R LPS 55 HUVECs 1) ik
SEREAY 25 AR WIFE LPS W VE T, 40 A 1) 3% 42
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B 5 METTLS i3 3<% X3 2 R i i35 14 48 o0 B (A e 40 B 18 & 1 A0 =2 M
A ;Real-time PCR #;l] METTL3 mRNA f#ik ; B: Western blot £l METTL3 #5 [ )15 ; C : Western blot G S5 K JE 43 W 26 A AR G ;D40
Mt L 5 N 4lbd . ¥ * P<0.01;5 LPS 41 # . " P <0. 05, P <0. 01

M ( Claudin-5 . Occludin I VE-caherin ) & kKT
K% ,HUVECs iR N, 5 R it 5e 45
Y7RTE LPS f9/E R N, HUVECs " A% METTL3 33k
1 m6A H EAL K2R, Lihgh R R MET-
TL3 30 m6A H ELAL 1] 68 S 5 45 PN B 4 it 8
B

m6A A ELAZ AR Wy b A7 B RNA R0
AR , 52 W SRR A5G A% Tl AN 2 P RE AL g ) Bh A8 AT
WE A JF B meA A5 5 HE H N KA Y E )
E™' . METTL3 R 8 A~ & BLAY P 34055 B g A
O EAL LR 5L 7F m6A TP LAkt vl i
ML AE L, OF 2 5 4% R A B G A2 A8 o
Il , METTL3 7E8 m6A H 3454 8% il £ 9 i v % 5
BHORHAE  7E B b HERA I B A PR
WG A RO L R g, e K AE S
TBK1 1% METTL3, i METTL 45/ m6A & 1fi 18
A IE mRNA R E M AR 5 B0 20 0 1 O e o
W M RIEM MR T, A E m6A H
HAS 5, 4 LPS Jl A N A iEis S

A3AK ) I 200 D 9 E A Y o METTL3 5k 2 3k ] 317
il NF-«B {55538 i, W4 B W4 i g g s ™, 7E
HAX R 2 R G/ N T AR L, METTL3 A 3 ) m6A
LA A8 e 48 12 2F /)N 2 5 40 it T TRAF6-NF-xB
T 6 I R R RE R F (40 TL-18  TL-6 . TNF-«
5 BRI, AT 22 B AT M AR AT L
K METTL3 /59 m6A B HE Ak 76 A [R] /) 41 21 8
R R X S AR FHZAS R4, 78 I I 4 , A
MIENGE i R AT & AR R T, 45 AR MR, i ¢ T
m6 A H LAV e B3 0E PN R A 38 35 M 1Y) 5 i) i AT
WFoEd Je, ARFSE 2B, METTL3 /S m6A
Sl o] LIS MR 15 5 10 S PP B A 25 BRI
PN B2 B BT , Ul PN 2 200 R 375 1, DT X B B
P30 ARDS BRI AER, Ry 1 —2HIESE m6A
H A6 2 5 04 o9 B 20 M5 3 1 2 F 98 A 2 MET-
TL3 iof Tk Fa il A M bR, 5290 45 RAUESE T METTL3
T moA HEAL, B FIEE m6A BEWS 3 P K2 40
AT, X SRR F I METTL3 7 115 N S o B
e i1 ok 5 G E R
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METTL3-mediated m6A methylation regulates lipopolysaccharide-induced

endothelial cell permeability changes
Wang Jianfeng' , Yu Huilin®, Yu Youxin', Song Junhui', Meng Chengying', Jiang Wei', Hu Delin'
('Dept of Burns, The First Affiliated Hospital of Anhui Medical University, Hefei 230022 ;Dept of
Critical Care Medicine, Anging First People's Hospital Affiliated to Anhui Medical University, Anqing 246003 )

Abstract Objective To explore the molecular mechanism of N6-methyladenosine (m6A) methylation mediated
by methyltransferase 3 ( METTL3) in regulating lipopolysaccharide ( LPS)-induced endothelial cell permeability
changes. Methods Human umbilical vein endothelial cells (HUVECs) were cultured in wvitro. HUVECs were
treated with LPS 50, 125, 250, 500, 1 000, 2 000 ng/ml for 24 h. METTL3 mRNA expression was detected by
Real-time PCR. After HUVECs were intervened with 500 ng/ml for 24 h, the methylation level of m6A was detec-
ted , and cell permeability was measured by cell permeability test. Real-time PCR and Western blot were used to
detect mRNA and protein expression of intercellular junction proteins ( Claudin-5, Occludin and VE-caherin).
METTL3 overexpressed stable cell lines were constructed to measure the changes of m6 A methylation level and per-
meability of endothelial cells during METTL3 overexpression. Results Compared to the control group, LPS inhibi-
ted the expression of HUVECs METTL3 mRNA, decreased the methylation of m6A | increased the cell permeabili-
ty, and decreased the mRNA and protein expression of intercellular junction proteins ( Claudin-5, Occludin and
VE-Caherin). When METTL3 was overexpressed, the m6A methylation levels of endothelial cells were enhanced,
and the increase of endothelial cell permeability induced by LPS was reversed. Conclusion METTL3-mediated
m6A methylation can improve the permeability of endothelial cells induced by sepsis.

Key words sepsis; m6A; METTL3; endothelial cell permeability; lipopolysaccharide



