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[Abstract] Objectives: To investigate the effects of Mettl3—mediated m°A methylation modification on the
oxidative stress and apoptosis of spinal cord neurons induced by hydrogen peroxide (H,0,. Methods: The

spinal cord of neonatal SD rats (within 24h) were isolated, and resuspended precipitated after digestion and
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and the non-—adherent cells were collected and cultured in Neurobasal medium after 30min of
which was B3-tublin

neurons. Then the spinal cord neurons were randomly divided into 6 groups: blank group, cells were cultured

centrifugation,
differential adhesion, positive by immunofluorescence and confirmed to be spinal cord
without any treatment; Transfection control group, cells were transfected with negative control siRNA (si—-NC);
Transfection group, cells were transfected with Mettl3 siRNA (si—Mettl3); Induction group, cells were treated
with 300pmol/L. H,0,; Transfection control-induction group, cells were transfected with si-NC and then treated
with 300pmol/L. H,0,.
with 300pmol/L. H,0,.
expression level of Mettl3 mRNA. The protein expression levels of Mettl3, Bax, Bel-2 and cleaved Caspase—3
The level of
m°A and the levels of interleukin(IL)-1B, IL—6, tumor necrosis factor(TNF-a), superoxide dismutase(SOD),

Transfection—induction group, cells were transfected with si—-Mettl3 and then treated

Real-time quantitative polymerase chain reaction (RT-qPCR) was used to detect the

were detected by Western blot. Immunofluorescence was used to determine Mettl3 expression.
glutathione peroxidase(GSH-Px), and malondialdehyde(MDA) were detected by microplate reader. Cell apoptosis
was assessed by flow cytometry. Results: Compared with the blank group, of the induction group, the level of
m°A methylation modification,
regulated(P<0.05), the levels of IL-1B3(73.39+8.82ng/L. vs 125.58+15.31ng/L), 1L.-6(63.34+7.12ng/L. vs 101.28+
12.49ng/1)), TNF-o(103.29+12.19ng/L. vs 204.37+23.65ng/l) and MDA (4.01+0.67pmol/L vs 9.23+1.05pmol/L)
were markedly increased(P<0.05), while the levels of SOD(28.37+3.72U/mg vs 17.23+2.05U/mg) and GSH-Px
(158.19£19.26U/mg vs 83.35+9.05U/mg) were significantly decreased(P<0.05), the protein expression levels of

as well as the Mett]3 mRNA and protein expression were significantly up-

Bax and cleaved Caspase-3 were significantly up-regulated(P<0.05), and the protein expression level of Bel-2
was significantly down-regulated(P<0.05), meanwhile the apoptosis rate was significantly increased[(8.30+0.68)%
vs (34.29£3.16)%, P<0.05]. Compared with the induction group, of the transfection—induction group, the m°A
methylation modification level was significantly decreased(P<0.05), the mRNA and protein expression of Mettl3
were significantly down-regulated (P<0.05), the levels of IL-1B(125.58+15.31ng/L. vs 96.28+11.27ng/L), 1L-6
(101.28+12.49ng/L. vs 84.56+10.24ng/l), TNF-a (204.37+23.65ng/L. vs 147.15+18.46ng/l) and MDA (9.23+
1.05pmol/LL vs 7.28+0.96pmol/L) were significantly decreased(P<0.05), while the levels of SOD(17.23+2.05U/mg
vs 24.01+2.76U/mg) and GSH-Px(83.35+9.05U/mg vs 121.48+15.47U/mg) were significantly increased(P<0.05),
the protein expression levels of Bax and cleaved Caspase-3 were significantly down-regulated(P<0.05), and the
protein expression level of Bel-2 was significantly up-regulated (P<0.05), the apoptosis rate was markedly
decreased[(34.29+3.16)% vs (23.57+2.01)%, P<0.05]. Compared with the blank group, there were no significant
differences in the levels of pro—inflammatory factors, oxidative stress, and apoptosis in the transfection group
(P>0.05). Conclusions: H,0, could elevate the level of m°A methylation modification, oxidative stress, and cell
apoptosis in spinal neurons;  Inhibition of Mettl3 expression could reduce the level of m°A methylation
modification induced by H,0,, thereby alleviating oxidative stress and cell apoptosis in spinal neurons.
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Table 1 Primer sequences

E 514 (5'-3")
Forward primer (5'-3")

S 514 (5'-3")

Reverse primer (5'-3")

Mettl3
CTCTTCCAGCCTTCCTTCCT

B-actin

AGCTTGGGCTGCACTCTACTG

AACTTCCCCAGGATGGACACATC
CACCGATCCAGACGGAGTAT
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OB B0, 2L A POLAR B3-twbulin & 11, EE QYO DAPL G d A b Al e RESOLES FIE

Figure 1 Observation and identification of spinal cord neurons (Scale: 40um) a The cell bodies and axons of spinal

10l PL B B0, B2 5210 50, OGS 10~15min,
T A A B ALRE I A HT
110 Sl

KM GraphPad Prism 8.0 347 #7 ¥k , 11
HEORE LI B v 22 (s ) 2671 . PUALIA] HLBER
FH ¢ K50 5 Z2 41 ) R FH AR IR R 5 2240 i, LN
W L8R Bonferroni K236, P<0.05 N2 7H

2 HFR

KEAEBEM LIS E (B3~tubumin Frid) I
Bl 1, H0, XK meA B SEAB A& M 7K 7 A1 Mettl3
R I 2 K 2 K 3, 524034+
0.03) %A H , 175 F 40 19 m°A 7K F- (0.58+0.06) % 't
Z 5 (P<0.05), H Mettl3 i mRNA 14K 4 # ik
KA 2 3 R (P<0.05) .

] Mettl3 2635 %F H,0, 5 5 A AR meA H
SA MK - sgm UL 3R 2 B 2, 528 AL A E,
si—Mettl3 ¥4 9% i % (&A% T Mett]3 mRNA 12 H

Q

cord neurons could be seen by optical microscopy b, ¢ ldentification of spinal cord neurons by immunofluorescence, red

fluorescence represented B3—tubulin protein, blue fluorescence was DAPl-stained nucleus d Merge of two immunofluores-

cence images
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HHRMEHE TR IE 3, 525 A, 15
S TL-18 . JL-6 Fl TNF-o /K F B T (P<

F2 FHHMAP Mettl3 mRNA f1EBRIEKFELE
(n=5)
Table 2 Comparison of Mett]3 mRNA and protein

expression between groups

Mettl3 mRNA %3k Mettl3 &KL
Mettl3 mRNA Mettl3 protein

expression expression
2514
= F14l 1.00:0.08 1.00:£0.09
Blank group
FeOe R IR 1.0420.09 0.98+0.10
Transfection control group
Fhd 0.32:0.047 0.430.05"
Transfection group
oy . |
dad 5.7820.627 3.2420.357
Induction group
e e X IR 5 A
Transfection control— 5.47+0.61 3.38+0.37
induction group
B A S 4L . )
Transfection—induction 2.43+0.28" 1.62+0.18%
group

D52 (AL P<0.05;@)5 1 AL P<0.05
Note:  (DCompared with blank group, P<0.05; (2Compared
with induction group, P<0.05
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B 2 Western blot il Mettl3 FIZE 1 #i5 a FEYLXT R4 Metl3 ME A RIA S AAMIL T B 257 Y4 Meul3 19
HEARBREAHW RIEAT b 54 Mettl3 8 1R K B2 AW BT, Fegexd Bk S 4] Mettl3 8 1 2355 75 S 410
LT W] e 25 S e e i L Mett]3 4 10 98 TR 075 3 £ W) b R A1

Figure 2 Protein expression of Mettl3 was detected by Western blot a The protein expression of Mettl3 in the transfec-
tion control group was not significantly different from that in the blank group, but the protein expression of Mettl3 in
the transfection group was significantly lower than that in the blank group b The protein expression of Mettl3 in the in-
duction group was significantly higher than that in the blank group. There was no significant difference in the protein

expression of Mettl3 between the transfected control-induction group and the induction group, but the protein expression

of Mettl3 in the transfection—induction group was significantly lower than that in the induction group
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Figure 3 Protein expression of Mettl3 was detected by immunofluorescence (red fluorescence represented Mettl3 protein,
blue fluorescence was DAPl-stained nucleus, Merge was the first two immunofluorescence coincidence images) (scale: 40

pm) Figure 4 Expression of apoptosis—related proteins were detected by Western blot
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mOA A B 2 R 2 A RNA , £ 240 5 mR-
NAs .rRNAs .tRNAs K 5% 4E 4 i RNAs 1 microR-
NAsP, SR Ji5 il 2 52 Wi X BE 05 1 1 59 42 f5iz fa
SE MR BHIEESE, S 5 IR AR 10 A B B
AR Mett]3 J& —Fh H BEALFE RS B, 7E m°A &
T A R A R R R HEE LR Lin SRS &

®3 BHARBPRMERFKFE  (n=5)
Table 3 Comparison of inflammatory cytokines in

each group

IL-1B(ng/L) IL-6(ng/L) TNF-a(ng/L)

SISk

Blank group

e e Xt Bt 20
Transfection
control group
et
Transfection group

75341

Induction group
ol e xof BRI S 41
Transfection
control—induction
group

Y E Sl
Transfection—
induction group

73.39+8.82 63.34+7.12  103.29+12.19

7731+1049  64.59+8.21  108.21+11.83

78.27+11.24  67.35£7.92  106.28+13.26

125.58+15.31% 101.28+12.49% 204.37+23.65%

131.24+16.29 105.65+13.43 210.28+25.83

96.28+11.27% 84.56+10.24% 147.15+18.46%

D5 % AL P<0.05 ;@45 S 4L HEE P<0.05
Note: (DCompared with blank group, P<0.05; 2Compared with
induction group,P<0.05

®4 FARBMPRMEHKE  (0=5)
Table 4 Comparison of oxidative stress levels in each

group

SOD(U/mg) GSH-PX(U/mg) MDA (pmol/L)

2

Blank group
e R
Transfection
control group

Feed

Transfection group

i

Induction group
o X IR 4
Transfection
control—induction
group

e i 3 20
Transfection—
induction group

28.37+3.72  158.19+19.26  4.01+0.67

30.47+£3.15  155.38+22.45  4.32+0.58

3247+4.16  162.46+25.93 3.95+0.62

17.23+2.05Y  83.35£9.05V  9.23+1.05%

16.87+1.94  80.86+10.38 9.83+1.11

24.01+2.76% 121.48+15.472  7.28+0.962

7 @55 P P<0.05; @51 F41H B P<0.05
Note: (DCompared with blank group, P<0.05; 2Compared with
induction group, P<0.05
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Figure 5 Cell apoptosis was detected by flow cytometry. The apoptosis level of the transfection control group (or the
transfection group) was not significantly different from that of the blank group, while the apoptosis level of the induction
group was significantly higher than that of the blank group, the apoptosis level of the transfection control-induction group
and the apoptosis level of the transfection—induction

was not significantly different from that of the induction group,

group was significantly lower than that of the induction group
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