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The role of m°A modification in skeletal muscle myogenesis
and traditional Chinese medicine method for skeletal

muscle injury regeneration
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Abstract: Skeletal muscle is the main organ of the human motor system, and damage to skeletal muscle can
reduce quality of life and worsen disease. Exploring skeletal muscle regeneration and repair is essential to
restore and maintain muscle function. N6-methyladenosine modification is an important mRNA methylation
modification in eukaryotes, and its role in regulating skeletal muscle production is compatible with the
traditional Chinese medicine invigorating the spleen and tonifying the kidney to nourish muscle growth. This
paper summarizes the roles of m°A methylation modification-related homologous factors methyltransferases,
demethylases and recognition proteins in myogenesis, and discusses their correlation with traditional Chinese
medicine theory and the application of traditional Chinese medicine therapy in myogenesis, which provides
theoretical basis and research ideas for in-depth study of the molecular mechanism of skeletal muscle repair
and regeneration and traditional Chinese medicine regulates myogenesis through m°A modification.
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H RS G NEAAE40% 0L F, VAT
Liash g ERE ST, RA4EFIUAIRESM
RU-FAT M EEAEH . Wik, W5 EsIEK
FH S ML ST v 0o T e 3 D] 3 2 B HL A 92 7 e
B AT VLA Z s G LR, KIT R
BB AR A U . GEAER, bR
XFNG6- FF 3 it £ (N6-methyladenosine, m®A)F 34k
B FLRRN, AL — RV KK E L
HIAIThEE C AR~ . RNA mSAF FEALEH I K& 4
F BT IR R L 5 TP R AL AR ) R
H. Ja#iEd 2 5méA RS B A
REPRIECHEIEN, W REREFEAS
(methyltransferase-like 3, METTL3)n[iHiL 4L T
JFmRNA K AEm A LA, et/ R AR
LA B Ay 2 AR R 107 5 A AR S5 B
(fat mass and obesity-associated protein, FTO)HEf#
m°A 25 Ak AT 1 [ VA P20 LS04 R I B R H AR
1 (mammalian target of rapamycin, mTOR)/id % ft
W A7 5 T ) 2 Ay B BT TR 1-au(peroxisome
proliferator-activated receptor-gamma coactivator 1-
alpha, PGCl-0)(F 5SS 54K AA KL LA
AR, R, 1298 5 mCA B I B R O LA
Ay T HLEDS T O LA TR 2 2E LA AR Rl
AEEZE I, I E as UL A BTG LN 2
e LB YE, 1o MRNA H AT — 3R Mgt
FEAE M A BEAE 0B B LR R SR . 54, A
RIS H A, HERUVER SIS XREY), 4
A IREE AR, RNAKEmCA F A1 1)
W) Joit A ARORE T AL S RaBHAE A B RN ASE A
Ja RN EBEFREHS-BEHFRAMRCS-
adenosylmethionine, SAM). j>R k= it 70 45 R %
WY, thZG T B A R 2T e AR kLA
B 5E 4k, I B RS LA G, B ER 2597 R L
S5 B B ULT 5 R0 R 2 A RICRE S 11 R 7 245 B AR
HREITAMEEZRF. HEHEAXPEANZ
mC AR YR 4% LA AE K R A LA 5 B AR
BT, AR A R S me A TR 4R LA K
BAH G 70 FHLEL, Xt 7 v R 25 0 i B UL AE KOk
BRI SR SR, TR AR L2 A
B B By B JULAIT 98 B AT 1) SR e R SR

1 BHNERDAIM AL

HHIUE R B RS, fTtA
R BEEARRA . FRRRWRZES), L SRR
G LA B s, X & PR IR U, 32
P 29 S WOE BN S UGB TE . 1k
MG S BB s m T, SUREIESM
Diee. Kk, ®az5amilAEKRE RREN
il xR A RO 4R IR AR B TR A E
TR . moAH B 2 B AL EY) T E B
mRNA IS 720, FOREVEF 32 2K T =
Fhm A SAUAB M SC B (. ARG REME . 2o 3L
WREEALR A A . BEFR RN, moA LB
BN g . WU T2 R 4R LA R B 2 il 2
RO SCEIER, S5REE8IARP.

L1 m*AREEBEHS 5 BHRAER

METTL3/2 & M % @ Im AH L B I, 5
S-MRH AR L A RIE ML ThRE, mAF ALY
HEARRZ O, METTL3 2 48R AILIA B & T4 75 1
WEFE R, mOA R E 58RI 0 bt B B LA B
I+ HMETTL3H)RIEM 2 Thm, $one s iuE st
FEFMETTL3-m°Afli ) B AR 36580, s E PR
(myogenic differentiation antigen, MyoD)7EH #&L
KA Ja PO R IE CLE R B LG 4t B el
AR, Mertl3FAlk 5 Myod mRNARS 5T i
2IEM K, Notehf{s 5 38 % 2 A 1A 5 WL T4 i &
WA AR SV E T, T MettI3REMS AE RN R /KT b
S Notch {5 5 8 HmCA FF AL B 1K T2 5 LA
A, MettI3RHR)R, C2C12 B4 L f 18 i R
HA R PR M, /N BRUSLAT B A A 2 56 % L
B WL S, mOA AL O FEE FAMK, TTim°A
KPR A2 A% G B BEMETTL3 /) R 51
(17, ESMETTL3 I N A2 M Bk LA & B
W EIR, meAMB T RETE B B LA B R G
I TEVER

2L 8 # B 4 & 1 14(methyltransferase-like
14, METTL14)JF A EEMIm AR AL, it
5 METTL3JE ke i) 5 — AR F 56 R By, insik
METTL3 AL RE 77, EmCAE IR, 5
METTL3#H[E, METTL14t 8% s UL i 1) 431k
KNWUEFA IG5 . AR, METTL3/143 5



AL, . moAREIITEE B LA B BOVE S B LA 0 P A e vh B2 970

- 1629 -

LA T fig /@ 3k Y TH N6-F S IR TFRNALE A 8 A
1(YTH N6-methyladenosine RNA-binding protein 1,
YTHDF 1)/ 5 HmC A& 1 47 22 24 R 5 4k B i
P AH HLAE F %582 (mitogen-activated protein kinase-
interacting kinase 2, MNK2)Z3RIASZELN, FH HAENL
IR A L, METTL3/14FIMNK 2K IE T i,
IidE & B UL T A0 B SR . H95E, (EHENLA
FER, WK A METTL 1485 W 530 1 B ALA0 i 43
e, BIRZZIVERG RS, MHIVETZR, Jf
FEAC T A b ZE U LER & 3 #H 5% (myosin heavy
chains, MYHC). MyoDf AL 40 ffg & ik &=
(myogenin, MyoG)JmRNA J& & H &KL, 1
G, TR I, METTLI4 T RS LRGN
i aE X R, mOAE I T L
3 B A 3 A AE LU AR TP EE A

by — Pl E T () m A R BE G RS i B AN PR 1 -
g5 HE H(wilms® tumor 1-associating protein,
WTAP), AMETTL3 5METTL14%5 & K E AL
VERT T, — BRI BR WTAPN KB METTL3 ¥
RNASZ & RE I BEAC, Hop A . B HEN,
WTAPH 82 8 5EMETTL3-METTL 141 4%
mC AR S g LA . B T B
WTAPTE 5 IS LA o 2 IA B G Ja 3 Mt 52
Jart Yy FERERAT S R I, E RLAE A R AL
HIWTAPIE W L A AR . Bksh, WTAPIE
AT DL FB 40 bk R -2 40 S S 2R AR
W2 20 A R A2 ) R PR S T A I
JUL4H (38 5 B e,
12 m*AXHENES SEHRALER

H A A DL 25 H LB LAFTOM ALKBIR Y & H
5(AIkB Homolog 5, ALKBH5)} 3", PGCl-a2
RKiETEBEVAMER “feER2a&E” B
LA ALV E M BE AR, Z2f 2 R UL
WZgi. TRE xR, EHENLBFTORE L
mTOR-PGC1-a & R AT L RAR AV K, SN
AVE 534k, WA 2480 Ak, B R ILFTOE
o P AR AE KA W AIDN A5 75 5 82 H B mRNA
mC A KCE TR I mRNAFS E M K RiE, IS
p38L2 R FE AL B U I, R L S BRI
U SR

B LT 25 0 T7 B 32 BT L4 ) i 15

HIW BT IINVE o WHIIESE, ALKBHSIRAKINH]
A-WUBEAN MG e, S R 1 RUL AN UL A
HANA R, AR LREGE AT T AR /N B
JR B R LAR L B AlkbRS, T 2 I me A1,
FEAR T WLAR . LT 4R i AR S LA My HC
HI7KF, D LA o ik, AT RE 5 1 9 SCRAE
B O3 FIE NS A 5K
1.3 mAIRBIEAS S EE8MANER

m AP R (A E B YTHS WIS E A S
A K T2 mRNAZE A 85 H (insulin-like growth
factor 2 mRNA-binding proteins, IGF2BPs)F15 i
A% A Y ZE B R LA 3 5 R -2
(myocyte enhancer factor 2C, Mef2c)f17N A, Nl
AT IR AR A, (ELAR R ERTAL Y R AR IR T e S
W, HIE T Mef2ckt BB NLA B I EEAEA. A
KRR, B UR YTHDF B R Hme A
Wil s B 5 MEF2C mRNASE S, FEERREKT
FARMEMEF2CERIL, TWITEYTHDF I FR ARG,
I L o = A A R A 1 AR S B
YTHDFIWIRE AR 7 B HEMyHC. MyoDFIMyoG
EN AN 7 mRNAR B, HIS T
METTL3 1 R 0 L - AL e, TR IRY TH
N6-HEBRHFERNAG A H H2(YTH N6-
methyladenosine RNA-binding protein 2, YTHDF?2)
Ul A 55 7 METTL3 3 255 % L EBE 48 i 5 55 1) 12
HH2, YTH N6-FIE R HFRNAZL & %E M 3(YTH N6-
methyladenosine RNA-binding protein 3, YTHDEF3)
FEAERNAMF w4 G RO EEAEH,
YTHDF 34 2 B IR YTHDF I M1 YTHDF 2 5 HL # b
e AN, WM ERILKE. YTHDF1/2/31E
240 57 A% V4% A S R IR 1 B A SR B T
MYTH N6-FIREFRNAG S HEMACI(YTH N6-
methyladenosine RNA binding protein Cl1,
YTHDC 1) 7£ 40 f #% ¥4 45 5 A mRNA 1) 7] 28 B 1] Al
mABIREER I A%, YTH N6-H ZEfRHRNALE &
B HC2(YTH N6-methyladenosine RNA binding
protein C2, YTHDC2)MI{7 F4Hfifi, S 5mA%
i R SRR PR 130 457 YTHDC 1721
JENL S5 YTHDF1/2/34 [/, W7~ H A §8 5 YTHDF1/
23R R E A BAARK R DIRE, I LA 1
W T N 5 a5 RNA. H AT AR K
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YTHDCI12 E% 8% 2 5L e, HHE
A ] REIE R R A mO A H BB R 2 F A M R
W ERIURE, AR B A

O SCHRIESE, 1A HeLadl/fiH, YTHDFI
SIGF2BPsZI4750% M 3L R #EAE D], (R 0k,  HED
YTHDF1'5IGF2BPsv] RE3L R 2 5 R LA ik
SCHESE R R ). FARC2C 12 BN A b (i 5
ZFEAEKRFE T2 mRNAZ & &A1 (insulin-like
growth factor 2 mRNA-binding protein 1,
IGF2BP1)RENS &30 MyoD MyHCHIMyoGH) 3
RFREND, EEEIRE RS, FrREEA
(specificity protein 1, SPH)¥E[MZANEHES S5ILA
AR B HEER, RS RFEAEKE T2 mRNAZ
£ % 1 3(insulin-like growth factor 2 mRNA-binding
protein 3, IGF2BP3)FISPIZRIEKF &% IEAM
S S L B S R IGF2BPIN T B B LA A )
.
5 LT, mCAREAREE . 2 F AL SR
B LA B ORS00 7 2GR P L4 i
G EE 5504k, RPm A EEM:, L
PR A L B VR UL A 22 48 S 4 1 B8 4K 45 A AL
%

2 REFEREESHIER

B RRIVE AR T AR 7E sk, SIE R AR
Y], SEIREEF SR, mABHIRZIIA
AR TR IR 2 S . BT A R ROR
{1 F R AR DT 3200 T i i B JUL A S AT sk
LS 35 5 2 AT WA iRy 28, HLgE S 1 29 (45
RITER, FA B AT 5.
2.1 REERISSmABIEEESAEREX
%

BRI “ENRT , BIZKE RS
T RATE TR, LIS E 9 . B 5K B o4k
e CWLAE, Bz ErAd, AR LA R
PIMFESE” o A BB EMALALTE, HIALA
EIRAM, B Thaekfd, (KAD) F5: MR
., SE, BILRE, LAWATT . RUME
REIEH 5SNA I RREHE UM K. BWhERZ
A, NEAKKE KB T BRI, /&R
(R - EEHRE®R) w#: “XLRNLZER

5, REKEGHE--- LA = P [N R
B T F oA A K R B R LA 7R 52
MEZEME. BRERZAE, BABRZA, EH
TR RE B TG A, BRI Ak AR R R
ZHENRERFF TR R w0, AR E
WPHE SR e R Z ARG R ZAEILRIIEFR I R .

e 2 SR A R, mPABiS S
JUL P2 ol 17 R 2 2l R i R 6 (7 1 ) 45 SR 120,
me AR A TRNASE, MRNASEZHERDNA
BRGSOk, 5T EAR (S B . B X B R
SR FIRN, GBI SRR g
MY, b rsgsEEWwEEd R
Fa7 B moA RNA IR A (RN AR 5 A1 H
SR HLEK B SAMAE A HEAPT . SAME AR
R IETR AR G R, T H R R R
fi. WL EREEWHIRIL. R, BMEIHIE
PR AFEAE A BT IR, 380 e A T ) S- R R DO AL
MR 2 A I SAM BT 4 T5 1. BRIk, SAMZKF-52
JE R EFMGEMAEDB RN, S5ERN
BAED, XS EMA N E BRI A KB R
i FE A M A2 kb, BISAM & mC A1 Bt 75 1
“SERZKE

AL, meAMEME R B R AE R TR <R
ZAET BN S B “JERZAE” SAMIL[FEE
M, SEB2A. FRZBEEFRIMAREEL. ET
Ub, B 2 4% UL PR AR R A o O 4 A
I B 3 B AR 2E MK £ R SR B A Bem® A& i (1t 4 T
TR, XA 2T Him S
HEMLR A fit 1 A o8 L
22 PEFES5AESEINER

BT VLB # LA B mC AE I 5 ) )
I, &5 G UL B b = 2407 V0 A 4% s UL AE B
B, B SR AT 25
A BE VO LT R A R, A 3 UL A PR 3 B
o, SN ZE e )R8 502 A5 LA =) 5 )
M K VA4 A, I B R LT 4 A il i A % IR
FERIE, IEEEEIER, XA R ER AT
2 5m MBI P B LA R AL T Skt
22.1 FHE R E IR T 892 R

W ZGTE I PR iz B T B LR 4 S
A, BHRCR#WYI. WK, ARz IlN %
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B, GHRLEaR AU AR g R s WS
B EEWLEE T 2 J TS (TN B2 . B E AR .
AN S5 ) ) B B LA 4% I AR s, R I TR
S M A S L RSV P 3 B o 4 S UL R
e, BRI T 2B mILEERT. EE
SCPSSR R 28 SR P A T GRS AR, S
)T T BUVLBE 4 48 B VLET 4 38 BL KRR, %%
FNEIT SRR RLLT 4k R Z 555, WL Bk
WEFE AR R . BeAh, AERRRI B IRRE T NE
TN T ECE NN ZE S0, R L AR G B
M. kSR A R EoR, ANET
R W . 398 o il e 2 0 5 /0 BRI R i UL R T
1, RNLAT B E R, HALHI ] Re S5 HHE 5
o RV SO TR 1302 R B A AR I A% ) A DR 2k
DRI FH 2 T 3R IE K

W 2 B R TE TR A R B R, Al
WEEF BRI 458 BUE R, R 2 MY
MFetE, BAEmpfREt, £2558UE R
HERILH BRI A2 R 2 3 EK
Ry, A2 E RE AR R IR L R -0 i
C2C 122 Mo 3 37 1) B % JUL 28 4 A Y opr (2 25 9 v
C2C124H WM, FFFRRNIAZE g &F. W
AR A 11 mRNA KA A FRIEN, {2k 8L
HEA K. FEARNBE I3 5 —Fa 80
gy, REIE Y 2 BOLAN Mo gL, F0h 3E o b (e
BN AR, AR R T 2 B B S P R
N, AWASERIESE, TRIERA R SET
18 P B 3 AR R K B 10 A B R UL AT o A A T T
5, [FIN EEMyoDFIMyoG I mRNA R [ J# 7K
S, REHFRBKRKERIKE . ISRk
B, TERIE R BRI T C2C 1240 M 2 AZ AL Y
TR, FAEHE T C2C1 24 5 Z AU &1,
H 25 S IR T S R e B LA Rt B
ERIRRIER, FH& R aedt a2 3L T4 L &
1+ MyoD. MyoG KL T 5 40 i b5 9 Bl 6 & &
H7(paired box 7, Pax7)[7KF-, {23k 120 i GE A1
AL, IR, FAh, gEiE N EERE Lt
WL R %, /N R B B L A
222 AHRIEF LA AR T 89 R A

EERIAE NG PR B AR )z B T3 8% LR 45 1 va

7, SIS AT 5L B ) B AR 2 B BE UL AZ 40 S 1Y
FEAELRIILIA ZhBE i = W, kAR A )
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RKIFAENA gL ER R 2, HFENNA4E
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W B R MG, (2 7 2200400 5 1 EAE
B . BT 4E 4 K Rl F(basic fibroblast growth
factor, bFGF)AREME BEIL T2 40 e ey 1 4 ™Y, I
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