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IGF2BP3 Down-Regulating DMRT?2 Protein Level Enhances Adipocyte
Insulin Resistance and the Related Mechanism
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Abstract The aim of this work is to explore if m°A methylation modification of DMRT? is a regulator in
IR (insulin resistance) in adipocytes. Firstly, key regulatory proteins that are significantly associated with the m°A
modification level of DMRT2 mRNA in the adipose tissue of IR patients were identified using multiple databases
(RM2Target, GEO, RNA-seq datasets) and Pearson correlation analysis. Subsequently, an in vitro IR model was
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established using the 3T3-L1 preadipocyte cell line. Following interventions, including DMRT2 overexpression
or knockdown, and treatment with an m°A inhibitor, several parameters were assessed: DMRT2 protein levels, the
m°A modification level on DMRT2 mRNA, and key IR-related indicators such as glucose uptake, expression of
inflammatory cytokines, and triglyceride content. The bioinformatic analysis determined that IGF2BP3 was sig-
nificantly associated with DMRT2 m°A in IR. In IR cell models, knockdown of IGF2BP3 promoted the expression
of DMRT2, GLUT4, p-Akt/Akt, and down-regulated m°A levels on DMRT2 mRNA, as well as promoted glucose
uptake, inhibited the expression of adipocyte inflammatory factors, and reduced triglyceride levels compared with
the CONTROL group, overexpression of IGF2BP3 showed the opposite trend; whereas m°A inhibitor intervention
counteracted the effects of IGF2BP3 overexpression on regulating DMRT2 mRNA m°A modification and IR pro-
gression. While m°A inhibitor intervention counteracted the effects of IGF2BP3 on regulating DMRT2 mRNA m°A
modification and the progression of IR. Furthermore, overexpression DMRT2 partially abrogated the promotional
effect of IGF2BP3 on IR progression. This study concluded that IGF2BP3-mediated DMRT2 m°A methylation
modification accelerated the progression of insulin resistance and inflammation in adipocytes. This research deter-

mined that IGF2BP3 was significantly associated with DMRT2 m°A methylation modification and had a role in IR

formation, which provided some clue for seeking new targets for insulin resistance.
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1.1 R 5{EE

L1l A /NERURDIATARZE R 3T3-L1 40 (Bt
51 CL-173)I [ 3£ B B XI5 72 LR 0 ; RNeasy
microif 7l & (785 : 74004)% [ 74 [F QIAGEN A # ;
DMEM# 553 (585 1 11965092). TRIzolik 7 £ (%
51 12183555) H ThermoFisher Scientific/A @] ; H
A R A (55 - BC0625) [ bt R3¢
FERHEAR A A ; TNF-o(575 : ab181421). 1L-6(F%
51 ab178013) I Fe 8 Mt 51256 (enzyme-linked im-
munosorbent assay, ELISA)iRf & B-ActinPifk (72
5 ab179467)14 H 32 | Abcam /A 7] ; Prime-Script RT
R E(F25: RR047B). SYBR Premix Ex Tag™(TB
Green Advantage QPCRTUEIR )(H2°5 : 639676)E H
TaKaRa ] ; Aktfilp-Akt***H {40 H Cell Signaling
Technology A F ; ] %5 B4 H b € 0 s a7 2 (B 5
MAKO083). m* A l| 71| #15% 2 R (Cycloleucine)(17 5
C2525). IGF2BP33ifAk (£t 5: HPA002037). DMRT2
YUK (75 ABE1364). GLUT4PUAE (75 : G4048).
TR AL BRI 7RV 540 (555 : PPC1010). 25 g
HIFE AW (555 : P8465). RIPAZLUARLEMR (155
20-188). VHZLOWER (125 : 00625). RNAH L4
PEILYAF & (525 1 17-10499-2)1 [ Sigma-Aldrich
A ] H G O E PR Al g ), T B R XA

EVFHEA R A7 .
1.1.2 B#E SpectraMax Minifi§hr{) Iy H Fi#E3E

B FAUBRA PR A 7] ; CEX965L R 9% )6 5E 2 PCRAX
J2ChemiDoc™ MPJ 14 & 4t H Bio-Rad A 7] ; 51 H
PR I F Nikon A 7]

1.2 5%

1.2.1 ERAZMFHCE N TP AR, A6
TG T IREFE 30 S A Bext BB 830 . 5%
J ROl R R R B XA RERAC S A2
HEAEA 5 KY2024052270), Fif 5 58 %850
HE=SiE

122 Mzzmiesssl BRI R3T3-L1, 75
HFE 10% 54 1137 (fetal bovine serum, FBS)f DMEM;
FrHE (37 °C. 5% CO)H#EFR. A T ¥4 3T3-LUIRIH i A
S A P A R P AR, A ARAE 545 0.5 mmol/L
IBMX. 10 pg/mLJiEi 21025 mmol/L DEX ) DMEM
B it T WG . 2R, B FR ISR
Yt 3R 5 (5 H 10 pg/mLER . 10% FBSH)
DMEMH; 77 36 )4k 45 72 6~8 K . fELLHATE], 22/095%
(YRR 2R T e, BT e B A o] F Tk — 20 1
SIS IT. IRAIMIIE S e R & AP,
4R />4, 14 F Lipofectamine 2000 Fitt{f IGF2BP3
1t 1K IGF2BP3 Al 1A DMRT 21897 8 43 7 4 e 22
FREA AR A . B59%24 b, 8 1 umol/LI¥
FEKNN, ACFEANAL 72 ho 7EHLZEKNA AL ER I [FIRT, {5
F 40 nmol/L Cycloleucineh 3 5 241 A5 B 4118 24 h
HImeA .

1.2.3 AWEEFHM KA T T AEDE
K557 BT () i S A0 R JR T Gene Expression
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gov/geo/) ) RNAMI /¥ #4545 GSE 174475, %%#s
AL 271 B B R ARPT (IR) £ 3 A 1644 fidk e xof 1R
(CONTROL)MA I NE T HAMEAR . AR T
DMRT2 mAMIAHKHEE, & JaF H RM2Target 54
J (http://rm2target.canceromics.org/) Fiil 5 DMRT2
mCAMBAR S BRSNS, A e
XT GSE174475 84 S 147 2 S R IA B A (differen-
tially expressed genes, DEGs) 7T, i i br#E A% IE
P<0.05. #)5, L5 DMRT2%K A K 5 i ik
) DEGs (s 1) 2 RM2 Target T ) mC A KH G ) %
TR Z A IR Rz JR A ¢ R4, 274 vl Re TR 2
DMRT2 mCA 7K 1) B I B o

1.2.4 qRT-PCR#2M  FIA TRIzoli 7 MZH L
FEEUE RNA. HU1 pgf RNA, f# ] PrimeScript™
RT Reagent Kit with gDNA Eraserif 17 10 4% 5% A Ak
cDNA, B )5, LAcDNA AR, {1 FHSYBR Premix Ex
Taq™E SEI 5¢ % 7€ 8 PCRAX _E#E4T qRT-PCRAG I,
K 27885 i S R AT mRNA . rRNAZR L[]
XK

1.2.5 Western blot5 5 YEERE 5 FHPBSPESR 21K,
FTBON T 2 s FHY i 29 I 5 1 4 1) 70V 5 R
T A, Tl 4100 61 79 VB P 1) RIPA S AR 2 0P, UK L B2
30 min/i ] 8%~10% SDSPAGEE I 43 B A [7] 2
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FH60% 57 PR EE P20 o I8 21 OFE 0% [ 2 0 4 it 2
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FKHEERE.
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AT 57 1 % B 2 0 X ) 1 B TS 00 5 e % B
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NEHREZE 1 pmol/L) ) 7 B A7 W — MRS B R & 2k
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s R ) 4 ) AR A o 260 0 15 e ) e i AR e
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IH—4k, & T K FFIBCASE AR I E . 431552
EINFAREL . BHHHRBEN 100%, 45 F D5
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SEH I =SB AR IR 3T3-L 1 AR i 41
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1.2.9 RNA ¥ ¥ % 9% £ LiE qPCR(MeRIP-qPCR)
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R & U0 B AT IS ORIRIPAE b R ) 4, JEaE

— DGy & AR A (B S 7 G EE =25:24:1) %)
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) mRNA 7K 38 38 14 0 (P<0.05)( 2D), ix gk iR
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A,B: RNA-seq dataset and significance analysis graphs; C: correlation analysis graph between DMRT?2 and IGF2BP3; D: qRT-PCR to detect the expres-
sion changes of /GF2BP3 and DMRT?2 in IR patients; E: Western blot to verify the expression changes of IGF2BP3 and DMRT?2 in IR patients. ns: no

significance, *P<0.05, **P<0.01 compared with CONTROL group.
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Fig.1 Screening and validation of core m°A-associated factors of DMRT?2 in the progression of IR
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Fig.2 IGF2BP3 acts as a core correlate of DMRT2 m°A in IR progression
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Fig.3 IGF2BP3 negatively regulates DMRT?2 expression and promotes IR progression
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Fig.4 IGF2BP3 inhibits m°A methylation of DMRT2 mRNA to regulate IR progression
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Fig.5 IGF2BP3 promotes IR progression by inhibiting DMRT?2 expression
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