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Abstract

BACKGROUND: Hyperhomocysteinemia is closely related to the function of islet B cells, but its specific molecular mechanism is not fully understood.
OBJECTIVE: To investigate the role of N6 methyltransferase-like 3 (METTL3) in homocysteine (Hcy)-induced autophagy of mouse islet B cells.

METHODS: The 3" and 4" generation mouse islet B cells were taken for the experiment. (1) Cell modeling and grouping: cells in control group were not treated
with Hey, while those in homocysteine group were treated with 100 pmol/L Hcy for 48 hours. (2) The mouse islet B-cells were transfected with the plasmids
overexpressing Ad-METTL3 and si-METTL3 according to the instructions of Lipofectamine™ 2000. Three different interfering fragments were designed, and the
one with the best interfering efficiency was verified and screened by PCR. (3) After transfection, the cells were divided into control group, Hcy group, Ad-NC
(negative control)+Hcy group, Ad-METTL3+Hcy group, si-NC (negative control)+Hcy group and si-METTL3+Hcy group. (4) gRT-PCR and western blot were used
to detect the expression levels of METTL3 and autophagy-related proteins LC3Il/I and p62 in cells. Insulin level was determined by ELISA to evaluate insulin
secretion capacity of islet cells. Autophagy-related proteins and insulin level were detected after overexpression and interference with METTL3.

RESULTS AND CONCLUSION: Compared with the control group, the expression level of LC31l/l was increased (P < 0.05), the expression of p62 was significantly
reduced (P < 0.05), and the insulin secretion capacity was significantly decreased (P < 0.05) in the Hcy group. Compared with the control group, the protein and
MRNA levels of METTL3 were reduced in the Hcy group (P < 0.05). After METTL3 silencing in islet B cells, Hcy further upregulated the expression of LC3I1/I (P <
0.05), significantly dowregulated the expression of p62 (P < 0.05), and increased the insulin level (P < 0.05). After overexpression of METTL3, Hcy significantly

decreased the LC3II/I expression and increased the p62 expression in islet B cells (P < 0.05). To conclude, METTL3 is involved in the Hcy-induced autophagy

regulation of islet B cells and plays a role in the regulation of insulin secretion.
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0 5|= Introduction

A AIE 2 27 1IF % 2% W [7] 24 2 B % % (homocysteine, Hcy)
F— RSN A B LR M, Hoy IR A O 8 AL
AR R L fE R R 2, WRAEEE 2. AR, i
AT 5 A A R 2 B0 PR B3 I3 Hey 7K R & T IR W
20, 1y Hey IMIAE 5 2 OB PRI A& A B BN INE (95 2R 1,
H HT Hey 52 M8 5% 19 0 F AL AN 2 . 3R
21 M 28 R0 5 A e DA R SR R R B, R
MRS B SZ A FEWIR . 4R A SRS EENLY, Al
S5 TS REM. . AU LR ROSFE, v 4ERE
MRS B A B, SAnThae ™. R4 thilF 2.
Hey mJ &l 2 SO R 40 B 1 W 7 ™, 5 Hey RETS 51 EEIE S B
2 Pt 1 06 B HLAE DG TR A L o A LRI

N6- FI iR T 1 3L 45 % fil§ 3(methyltransferase-like 3,
METTL3) j& N6~ H SRt 45 40 o it o it S LA S AR T Al
TEALFEAN AR A AR . AR AN Al A0TSR AR 25
2 B 1 W JRE S B S 2 Bl AR R R E B R . Al
WA W TR I METTL3 {E 28 E R BN R IE RS, S
B 4 S P2k METTL3 55 B 41V T ™, 1fif METTL3 7E
JoR & B 4 A R 45 b R R L ARGE . SO IR 7R BA Hey
FEF I & B A0 AR AL, LS4 i [ W AF OC 3 IR 3R,
SR I BELIT A 3 (%) SR i o METTL3 76 J R s E T, %
IR Hey 512K S B A MR D) Re 32 A B A B AR 4

1 #RFNA5% Materials and methods

1.1 %ot 4= e .

1.2 B ASbE SEIG T 2022 4E 8 HE 2023 4E 6 HIEE K
A A AR MO I B0 B 5 B 25 S0 25 58 A

1.3

1.3.1 Z4if /RS B AAukk (Mine, LifdnbiAEY) LIEA
FRAF] ).

4222 | DERKTIEHAR | 5528% | 882657 | 2024598

132 FERH LA DMEM £ 37 5. iR 2R i (32 E
Gibco A ] ); Hey ¥3 K (Sigma AW ) HHE R - BRG0P,

JREE A (AL B8 s RAEMFEAR AR ), EERBGHE (F
H Fg AR AR RA R ); JHEE =R ELISA Wl 5E 57
& (LI RH AR AF ); Rt LC3 B EdiA ( 1t
5 ab192890). it p62 FRFLFEHLMA ( TS5 ab109012)( 3£ [H
Abcam A ] ); HRP ki I *Edu % — 9t ( 115 ZB-2306, b
WS AR ARGIRAR ) & RNA RIS &, )%
SR 206 PCRIKFIGE (P EJER R AR ); METTL3
LRSI (P E RAEYE TREAR); METTLS F48 . i
FIK TR (AD-METTL3. si-METTL3) A% [f] 1%} (Ad-NC.. si-NC)
( R EHEHIAEARERAR ), & EFZR ( REER
RAEWAF); WFRGREH (FEFEEAA ) KT
5 PCR {¥ ( % [# Analytik Jena AG /\ &) ); Bio-Rad ¥t JiX il 1%
AW (785 MG8600, Thmorgan A F] ); CO, ¥ 746 Al
5415D HYf & 0L ( 3% [ Eppendorf Aw] ) i TAE
B (HEIBIMZZHRAF ).

14 £k

141 YU S50 HE&H W40 10% 64 I3k
ft] DMEM % 7= JE T~ 37 “C. AR AR 7 % 5% CO, Z A F 5557/
B B B 4T, 2.d i, BOSEUEKIAZE 3, 4 4
T 520, X ERALA0 A0 Hey, Hey 240N NI FE A
100 umol/L Hey T, 48 h J&, KMol se 155 0 & AT
J5 4 Western blot il qRT-PCR &l 5236 ',

1.4.2 ZHMELR 544 R4 Lipofectamine™ 2000 iji B 1544
12235 UKL Ad-METTL3 J% si-METTL3 %5 J%/N U5 B 41 ..

FEYLHTAE 250 ul [¥) DMEM X5 75 5 p B2 b 2x10° AN 21, £5
Y M AR K IR B 70% N, FRAR AT i 4% o B G, AW

250 uL DMEM 4§ 8% 3% 3£ 5 5 ul (1) Ad-METTL3 B} si-METTL3
RAEG, WATM =R BIR: 250 uL DMEM 4fi 5 Jr ik 5
6 UL [ Lipofectamine™ 2000 V& &, WIT W = RIR 5, #
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B Smin, B AWM BHIRAWRITH =k, TERTHE
20 min, I 350 uL g5 72365, KR E T 37 C.
PEFLSr $ 5%CO, $FEFRAF 175, 8 h Ja M sE IR, Hey +
i 48 h G4, AT 5 S H A S .

STIE 4> 4R B Y AD-METTL3 & si-METTL3 J5, PCR 4
H: OXIRZAH (AT ). Ad-NC+Hey ZH. Ad-METTL3 4;
@ %t HE 4 (AN i Ak B ). si-NC+Hey 41 I si-METTL3-1 4.,
Si-METTL3-2 4], si-METTL3-3 41, ¥ it 3 F A H T #t A
B, PCRIGIE. 0k th ¥ 80 f b 40 Bt . Western
blot 43 2H: @O % B8 2 (A 0 A4k #E ). Hey 4. Ad-NC+Hcy
. Ad-METTL3+Hcy 4; @ Xf B 41 (AN i ib 3 ). Hey 4.
si-NC+Hcy ZH A1 si-METTL3+Hcy 2H .
1.4.3  Western blot A& JU 41 ffd HWEAH < A LC3 11 / 1. p62
M METTL3 SE AR & A4 405E, F 5000 r/min 20
5min, F B3, RAEYLEEE QIR BCGAH & U BRI,
FH BCA VEME MR BE s &, /50 ul & A LR, &R
99 ‘C &k 5 min A8, %4 SDS-PAGE ¢/ Fi ik 90 V 20 min,
120 V 30 min JiE 5% 2 h #2245 PVDF I, 5% it flg2-Whdst 4] 2 h,
FHRSREEL 1 0 1000 %t P62, i LC3. H¥i METTL3,
Pifk 4 Ci & id &, PBST WPE/EE 3 Ik, ik 10 min,
FELL 1 0 1000 )% —HiiEH 2 h, PBST VLM 3 Ik, #FiK
10 min, if it Image Lab EUZ 7 kAT 4 R HUE S, L B-actin
NWNZ, TE P62, LC3 I / 1 Al METTL3 & B-actin § £ K
oA ) LU ABLAHOE 25 BT
1.4.4 qRT-PCR J7JEAG M METTL3 ) mRNA Fik/KF &
A, Fo BT SR OGP BRI AT S RNA BIFRHL, %5k
&% cDNA J5 4T qRT-PCR [kl . K GenBank % #is & £ 1)
METTL3 % [A 5 51 3£ % it 51 ). METTL3: EJf: 5-CTG GGC
ACT TGG ATT TAA GGA A-3’; FJjf: 5'-TGA GAG GTG GTG TAG
CAA CTT-3', G ER PCR ¥ I8FE/F: 95 °C 30s, 95°C 5,
60 'C 35s, 340 MEFL, LA Z GADPH it B k471,
AR R0 B LR A . NSRS, AR 2k
K, ARHE A 27 11, aact =[Ct H LD (FRITREAR )-Ct
GAPDH( fFMIFEAS )I-[Ct H 15 (& IEFEA )-Ct GAPDH( %
TEFEA )],
145 FIRE G W R e FR S 2 il S X R, Hey 4,
si-NC+Hey 2H, si-METTL3 ZH4Mfuss 9% 24 h J5, 435I LA 2.8 mmol/L
F11 30 mmol/L i ZHE R 1 h, TRHC EIEE, LIRS R
ELISA R G U0 B 15 AT o AR bR vtk i 2R 0 H BRI 15 K-
1.5 24RO Hey Xf JE & B 4 i B Wk 1) 5% s
@ Hey % METTL3 25 (1 Al mRNA (5205 G Hey X (1 )R 5 B
B 73 WA R B R () s s @i RIS FPTER METTL3 7EJE & B
YRR B B RIEM I @i RIEFYIEL METTL3 X Hey
V5 IR Sy B 4 W Y s
1.6 gitFadr LIRS R T ETOR, KA Graphpad
Prism 9. 3 Zuit 3 fF X SEERHAR AT Gt b, FFA IES A
(T BORLR FH xes o, PIREAS E5 55 18] 45 5L 110 LU R At
SEFEAR LR, ZREARLCBCR A BN T 20T, P<0.05 4

ZERARFEERE L. CERNGIHAINECE T ZER Y
gt LR A %o

2 Z58R Results
2.1 Hey sTRE K B tafit, g KT 49 %7h i Western blot £
NS B AN EMEAH AR I LC3 1T / 1 5 p62 (IZRIE KT,
SEREOR, SR, Hey HEMAMEEALC3 11/ 1
[R5 Tt (P < 0.05), 1fif p62 ik B 2 [£1IK (P < 0.05), W& 1.
2.2 Hcy *F METTL3 & & & mRNA t4%°f J Western blot
/NS B AHL METTL3 B (3RIAKF, 4R ER, 5X)
HEZLAHLL, Hey 2H METTL3 ik /KM (P < 0.05); A qRT-PCR
Rz /N BRI B AL METTL3 1) mRNA FRiA/KF, S5 EIR,
Sy R, Hey 4477 1 mRNA FIA 4R (P < 0.05), LA 2.
2.3 Hoy sTe9ik 8 B min ik ik B 5 09%0 AT T E Hey
XN BRUR B B 40 RLIER B R o Wb RE 77, SR A ELISA VE I € fi% 15
SR, S5 AN IR LB, Hey A/ B 415 WA
BEKFEEI (P<0.05). 5 si-NC+Hey 2HLL#E, si-METTL3 41
AN B A A A TR B KA (P < 0.05), L 3,
24 iERKFIRIK METTL3 EM 8 B el 3T B & R iA49%
7 N T B METTL3 7E Hey 5 5 /N BRI B 41 AR H A (1)
fER, TE/NR RS B 41 4y 5l % Y% ad-METTL3 J si-METTL3
J5 % FH qRT-PCR 431l METTL3 1) mRNA ik, 45 B BoR. #
Yt ad-METTL3 J5, 5 ad-NC+Hcy 4 4H bt METTL3 [f) mRNA %
i& i (P <0.05); Y si-METTL3 5, & si-NC+Hey 2H AH Lt
METTL3 f mRNA ik il (P <0.05), H si-METTL3-2 4%
R, KUY METTL FHAS Rk B AL Qe ), IFRefE
ANERJBR By B At AR e IRk, ILE 4.
2.5 it A A AR METTL3 %t Hey 550 8 B et A i t9 %
W N T BE— RS METTL3 X} Hey 5 S/ BB B 40 A
BEMAVER, /NERIRE) B 41 % ad-METTL3 % si-METTL3 J5,
[G] i} 25 ¥ 100 umol/L Hey i 24 h, X Western blot # il
HURASCHEE LC3 11 / 1 #lp62 )KL SR B/R, Y
ad-METTL3 J5 5 ad-NC+Hey ZHA#H Lk, LC3 1T / 1 RIAFE(KH
P62 Fik B B = (P < 0.05); 47 si-METTL3 J5 5 si-NC+Hcy
ZHAALL, LC3 11 / 1 FiA 5 (P < 0.05), p62 Fik (L ( P < 0.05),
IE S,

3 1i1i Discussion

B AL AU IR ARG T e As, BB R %
1 R T B R NS B i R 1S AR R 2 — P B
FRFEIIA R, PRI I RO R O k. B, IR K4 sE
ZANE, IR R B R S TR MAERE LI, 4
SERATR T MR BB 5138 B R B AN I I A TR S R
ST MBS AT, AT B AR RS B2 i 5 B 41 i
THEETTROCEENLE], AR TS R B & B 4RIt Th etk
ATE 2 BUBEPRIR (0 R A Rt A e d B M, | B
B 4 M3z v 1R 7 T AL, SRECF BRI 5 B 4B Dhfe
W ST R RIS I B LG T A A
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Figure 1 | Homocysteine promotes autophagy of islet beta cells
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Figure 2 | Homocysteine inhibits METTL3 expression in islet beta cells
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Figure 3 | The secretion of insulin by islet beta cells
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Figure 4 | mRNA expression levels of METTL3 after overexpression and
silencing
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Figure 5 | Effect of overexpression and silencing of METTL3 on the
autophagy level of islet beta cells
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e 1 W 6 2 R SR U R B e O, kw2 B SR
1 15 1o 3 I 3 B U M BE B 1 A2 TN IAPP (hIAPP) S5 5
R SERARA SRS B AR T, AR R [ W s
MSL-7, A R EL A 16T LA T8 R FE 2 (LB RO HRRAE (i A3
WE RIS 0038 1 BEAEW TS R DL ik & B Al B R = 2
fe: BALNIBL. ROE. RITBEAFNE ", (HEE Hey
P R 5 B 4 I W ORI T D TR A4 B e
X RAAHE, Hey 4H AWMEAHICE I LC3 1T / T [MERIE/KFF
fFi, p62 FKIKFEAR, I H Hey 4Rk R W /K P RILT
YRR . FE—B o HAE MR, BWETE IR A RS
T, WA BIUATEBR 2 43 . BN, FHICIORER T /K F,
SRAEFFIRS B ARSI B KA ™, HE Hey /KT
A B L R HE S B P R S A RS S B A e it
JE WA 5 R AT P, GBS T T R RS
SR Hey 5 SIBE Sy B 40 A A FIWEROMLE B AT A o
METTL3 fE N mbA HIEREE S —, & m6A
B AR T R E A, WIE SR 22 R ok i
R, WANG 55 P9 J i, METTLS 75 A SR/ BRI 2
PEB AR R A Sk, H0H] METTL3 il i IGF2BP2 {K il
I TAB3 mBA &M ] ke B 45 1 R 4 s i L1 &% ) R B
METTL3 & FEVE RGP I 107 14 28 A s AL ) 1) S 678 45 D517
METTL3 jsf 32 Ji it 40 & (S i i A2 40 i 8 5 i+ Cd36 Al Cel2
SE DRI S5 AR (A ETRRE 11 i 5 1 R i Jig o 53 4k, METTL3 3
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T R AR MR 2B R e I R b th B AT B BTk . 4 CHEN 25 1
J% L METTL3 3@ it 8 [5] m6 ABHLHE41-CXCL1/CXCR2 #1141 it
98 s 92 A2 330 45 L e 1) R o TR AR AH S A St R B MET-
TL3 TE4H T [ W R T FE b R R R 5 5 EEEAE A, 1 PENG
2 P73 METTL3 i %274 55 Rubicon mRNA 454 3/ 5 m6A
&6, 0] E W - AR RRLE, A A s L
2 SRt e BLUTLER METTL3 B (K Al LA miR-127 £ik, fiE
HEAE/INGH I %8 HA60 41 i & A= F Wi AT WL METTL3 7648 [F]
1T 5 4 B I O T B RS R . 53 4 METTL3 AT LA
TR AT AR S L R S B AU DL R B B 4l A7 TS A T RE
T 460 1 4 26 00 A i 52 0 2 BB PRI (K1 R, ZHOU 25 %) pff
TR, LFEAME T i METTL3 =ik EiE meA B34k,
MG ZE AR B 4t b = A BLdE ToE . R E Il METTL3 1)
REVE N — PGB 5 IR % 5 B 41 B W /K-F

R SEIG S R BoR: SXTHRA AL, METTL3 7£ Hey 41
WA A H0HI METTL3 J5, 55 B 4 i E W AH D% & A
LC3 11 / T FRikMgm, p62 RIS EIEML, W2 90K
A i RIA METTI3 J5, LC3 11 / 1 ik 1% B p62 F£ik
e o HAE RIBLEIA Y, Hey (22 i J6E & B 40 ki
FE, Hey T 7 METTL3 B [RIRIA, (Edk R B 400 AW,
X AT e A2 R METTL3 AR m6A HI B AL AZ i U 7 mRNA e
M2 55 B AR N T IRIE, TS B 4l Thit B,
Hey {22F 115 B 40 B Wk, 1E#F Z AT Ml . 40t i
H b5 A VR At T, BRE R B 4 Wae ), B
RS B AWK R B AH IR IR S0 A 45 B SR A I, A
PR A 7 — L [RI 2R S0k, R IUIR S B 41 AR S Rk
METTL3, £ S8 K524 B NIHE AT AL, Hey
T, B B 4N R M B R4 RE T — 4 43 i
e B2, MR ARHERR A A SEIOIREE . N A IR 25 S A s
ISR ZEFTEL, (HAIIRYL METTL3 25 7 5 5 B 400 (1) 45 Wk
WEIEAE, BN TR — P v .

gE BRTR, UMbk FE R I, METTL3 7£ Hey 755 F 5
B 4H A KR IL, H METTL3 £ i 4% Hey 75 5 1R 5 B 4H
Jil B WK, RS B AN A WA B S R A AR, T
RE 9 I PR VE 7 08 PR 2 i — Fhols 72 10 37 7 . B ST AL R
PRF R Absas, AW SEIGE L ms i —BaEsl, ok RER
7 METTL3 X Jik & B 40 A W sz, b 75 ik — DR AT
METTL3 2 fi 1 4% g 55 B 40 A B WK -F, L B 5L
il S METTL3 & 75 i ie iok AL Sk 5 il 5 B M A X e
E TSI,

VEETM: DAk, DRBIRERETALIES, KEL. Bud. &
A Z QTR HIBE AT, DAk REHAIE R R 7m0 AR AR,
FHUE, W) R EE I E RS, FRTRAE b D AR A RS R TR

FIFERZE: LT3t 2o, ERMMARALTREIRY REEF A
AR,

FERGRERARR: X2 — B HRRLE, A4 (it FF T “F4 -
R A - AR 7 XEF 407 FH, A AQELT, AFRAER
Atk B9 TR XA TR, AR R, RN AEMR PR, TR # 0.
ik, ATPP. Ak RBBEEIZ K, FAZET R3], AR M ASIER
e AR AR A&,

RRAREELE : 3 R AT kA A 5 4 453025 B T LRSS AL .

BT XFERBETT (FRAAAERHREFEFHF RTE R A8
HBEALY . LTERATCEZEH LRI GIRENALRITIREE, LFL
NREATHNF E R FINF, RATIFUAA X ER S HFILASE .
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