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[ Abstract] Objective : To explore the role of RNA m°A methylation in insulin resistance in adipocytes. Methods : We collected redun-
dant subcutaneous adipose tissue samples from patients with type 2 diabetes and patients without type 2 diabetes to measure the RNA
m°A modification level. A insulin resistance (IR) model was established by feeding C57BL/6] mice with a 60% high—fat diet for 16
weeks(n=5) , while the control group was fed with a 10% low—fat diet for 16 weeks(n=5). After successful modeling, the adipose tissue
around the epididymis was taken to detect m°A methylation using epitranscriptomic microarrays. The changes in insulin signaling—
related genes were determined by MeRIP-qPCR assay, RT-qPCR, and RIP assay. The effects of the small-molecule inhibitor

STM2457 targeting methyltransferase like 3(METTL3) on insulin signaling—related genes in mice feeding a high—fat diet were investi-

cated. Results: The overall m°A modification levels were signifi-
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cantly increased in the adipose tissue of patients with type 2 diabe-
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55 genes; 182 genes showed significantly high m°A modification and low expression , including five key insulin signaling—related genes

(AKT2, INSR, PIK3R1,ACACA, and SREBF1). Direct binding between AKT2, INSR, ACACA, and SREBF1 and METTL3 was vali-

dated, and their m°A modification levels were positively regulated by METTL3. STM2457 significantly increased insulin sensitivity,

and significantly upregulated the transcriptional levels of AKT2,INSR,ACACA, and SREBF1, suggesting a significant improvement in
IR phenotype. Conclusion : High—fat diet induces IR through METTL3, which mediates m°A hypermethylation of AKT2,INSR ,ACACA,

and SREBF1 to downregulate their expression and block insulin signaling in adipocytes.

[ Key words Jhigh—fat diet;insulin resistance; RNA m°A methylation ; insulin signaling pathway
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B, TGRSR 1R S AT SR 2 o R AL 4N BUR IR
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/N R, ) BRI B /K T L 0.65 Urkg /)N A BT 1
SP3BT i MR TR A ol A 485 R SO G 30
60.90,120.,150, 180 min Ji MUK /K- , 22 i 47 22 R WL A
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B9 43 L (R AEM ) 5 P TR G558 i RNA 58 B2 19 log, bR IESR
V- B E HEAT AR AL o “mOA B " 5L T IP bRt Ak s i, 144
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5'~-GAGGTCCCAGTGATGCGAAG-3", Fil5[#):5 -GGCTG
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ACCTTCCTGG-3", F 514 :5"~AGAGGAACGATCCAACG
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200 ng/wL . 100 ng/pL F1 50 ng/wL 3 4~ 4 £ #E 4T Dot=blot 52
By AR S0 S R T AL FREE A B
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51#:5" ~CAGATGGTCGCCAACAGT-3", P54 .5 -TG
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AGTGTCCAAATACCAG-3", FilfE54:5° -TAAATGCTTCG
ATAGCCGTTC-3’
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N



BRERKFZZR 2024 £5 49 55 2 3 (Journal of Chongging Medical University 2024.Vol.49 No.2 )

— 1356 —

13 %it®siE
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2.1 e T2DM & 2 A5 b 28 22 W 64 B 4K mCA 15405 KT

it e Xt RE 4 LA, T2DM B 5 IR W 41 40 meA H %ﬂc
IKFETHE (E1A) 2 T Image J 544 3047 K B (8 2 5
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H A mCA B ACE 43 51 B (217 +£0.53) 4% (1=-8.375;
P<0.001) .(1.69 + 0.34) % (=—3.722; P=0.006) F1(1.55 + 0.81)
(1=-4.937;P=0.001) (4 1B) .
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22 Kl ZHAEARRHE TR IRABER P SRR
mCA 154 K P

C57BL/6) /)N FRZE AN 6] 4l 8 W % 16 J] J5 , IPGTT S5 46 b
N EERNZH 1% 30 min J5 H4E T W, SR 2H 90 min J5 MR A F
URZENG T R S IPTTT S 56 1 /s S At 20 6 i iR 4L il A o L o R
PR RS, AR BFRITEP . 2 U4 24 41 180 min B, JERZH
/N BRI L FEAS R 5B A 51, (E s I A TE 2R 52 B2 i ol
WK (24 .B) 6

HE Y2 (41 Glutd 5 Y 4 i JERALY) Ry 1E 5 R
YA, BRI sl 59 [RTE , BT P9 5 A AR I T , 2 A B A5 38—
M, S2HT TG o o B 2 B 07 200 B R ARG , 4 s SRR B
AR, AR AZ A 2 FLAS I (1581 2C) o A AR b Glutd 251
S AE R R, i 2 W] a5 (121 2C) o

Dot blot 5% 5 25 2R W 755, 155 5 2H 30 o 5 8 1) dod 20 T
fili 2, 2 W] v g 2L B 52 &) FEAR i 20 2 mCA HY B AR 7K SF- B
BT (E2D) o FH Image J 34528 47 K BE A 2 22 = 4%

BT, 7E RNA 100 ng #1150 ng ¥ T, 5 A /D R LI, &

& 2H /N BTG 195 20 2P mCA 1B M 7K S 43 ) 98 (1,59 + 0.43)
% (1=-3.590; P=0.023) Fl (1.40 = 0.33) (1=-2.760; P=0.025)
(12D .E).
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*s 000’

50

ng @ @ =

100 ng
50 ng

JERhZ WYL JERRLL w AL
D. Dot blot FJ2 52 w50 B

P - DD Sk
» WAL G RSN B 23 9
fmeATK -

& ; = —_—
TRk = An

HERWSALEY  Glutd B SRIEDENG By i Jeme 2
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E. /NEUREE & e
2 BERREFESH/NRIRIBIHASRSEmCAEIHKTE

2.3 BISARARE T IR RSB mOA 1546 £ F L E B
s

FEMEG S 22 mRNA mCA G Kz 25 5 8 7, 5 3R 20
L, = IR ALY S 559 (1 2301 mRNAs) A9 m°A B 3EAL AR
BEA BB 2% 5 (FC=1.5, P<0.05) , 71 1 175> mRNAs & 2k
e meA AL, 55 R AR meA AL (E13A)

1 1 KEGG 1R i % (Kyoto Encyclopedia of Genes and
Genomes pathway ) 84 2 73 B % it ) 55 AR A% ARl i
(IR 2R, & B U 2 L v 2 4 PR A 2 1) 5 DR 5 1 s 4
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o HILABEAi(1175) .
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AKT2 INSR ,ACACA .SREBFI % 4 FEH—3k (K14D) .

25 WHASBEHMETTLI N MG EZ 54 50% 182 5%
B 4RI A

XA AL m°A B Ak R AR g L B RS B METTLS .
METTL14 \WTAP % %K P EA TR I, K 3055 Bl 4 L3,
Ji 470 BRI 105 4 2 Meewt] 3 % s /K SF- B8 (151 SA ,1=5.287,
P=0.006), RNAZEEE FAGBEITHE YLK (RNA Binding Protein
Immunoprecipitation Assay, RIP) IE 52 AKT2 . INSR, ACACA ,
SREBFI 473N Y5 METTL3 A HE45 4 (K 5B).

i i 41/ B 45 T R R 1 S METTL3 /1 23 41 41 551
STM2457 (50 mg/kg, K 19K, 2 &) o , PR & F B A &, ik
5 F AU R AR AT T R (1 5C) o /N SR
FELI 107 ZH 2 Glutd e 96 g 4 (181 5D, £ (45850 FITC AR
ICAYZENE T H) 45 R FERI SR (DR, $hK A
FLHHE 6 IH 055 , STM2457 20 43k /K 25 F1i75 771 21 1 . 16
i, #E— 2L RT-qPCR 52 4 & 3 STM2457 20 i i 2 41
AKT2 . INSR . ACACA .SREBF I 4> K: R %% 55 7K - ¥ T e 45 Wi
B(E5E),

PSR (5 Sl s SR AT

WL & AN AL s
NI 240 BEL P g 5 3 i oL
IS RU/E N
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JEEIE R A OB A I
2RV IR IR
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HUR IR B R (5 5
FAmRAT iR b

[271
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0 1 2 3 4 5
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B. [l5Em AL EMimRNAs, KEGGE 434
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(SR A 1= SN 1B e ]

D. 5 BRI R R g AR F BRI IA KPR
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RN ERES

2R ILH E
AMPK {553 % [17 genes]
R 82 2R A5 53 [17 genes]
& 1 200 it 4 A R [10 genes]

FOTT — ZHFh [10 genes]
PN A AR [7 genes]
AR BT R KRR AR AL [16 genes]
o 3 [40 genes]
AR AR S AR [9 genes]
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