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Abstract
RNA modification plays a vital role in many biological
processes, and its abnormalities are associated with the

Baishidenge  WCJD | https:/ /www.wjgnet.com

progression of cancer. “N6-methyladenine (m°A) modification
is the most prevalent and important RNA modification that
plays a key role in almost all important biological processes.
m°A methylation is a dynamic reversible process mediated by
methyltransferases (m°A writers), demethylases (m°A erasers),
and m°A recognition protein (m°A readers). In this paper, we
review the m’A methylation modification and its associated
regulatory proteins, with an emphasis on the role of m’A
methylation in the development of liver cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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RNAWGAR L % A5 P AL 2K FRAER,
HAYEFF 5 R Bt R A &, N6-F ARz EA-(N6-
methyladenosine, m6A) P A ACAEAG 2 38 & & 244
RNAWAR, VTP A & & A it 2 o K E K5
YR, mC AT A by TR AEAS B (m°A writers). &
W ALEH(m A erasers)Fom°A 12 31 & & (m°A readers) /)
ey AT EAR AL EBHmA T RS4RI
AAKIA T E A BRATERE, I EENBmM AT RACERT
TR R AR R AE R

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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DR E: N6-F 2 A% Z»A(N6-methyladenosine, m°A) ¥ &
WASAR AT 9 KA P A E 2R, ALxm’A
69 AR % & & Fm A T AAC A P 69 1F R Bt ALH
BATERE, §EAITERATRILW . BT REARLE,
I mO AR A T 08 I An TG #2584 STAT L.

SRR A, 50/, 1BREE. mPABRELIBERTE RO E.
HFRHEABIAYTE 2021; 29(13): 720-725
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0 51
FMEAE F AR K AR R R i R i 31 1 R
LINEH, HEFEDNAFEA., HEABIMHARNAZ
MigE. BIHATNIE, CE8%E Bl 170FRNARM, £
FERNAF AL, Dy JRF b (pseudouridine © ). NI1-FiJ&
iR (N1-methyl-Adenosine, M'A)Z5!". N6- FF JE flinzng
(N6-methyladenosine, m6A) H L ERN A %)
2R E BB L —, BT 1974 F/EmRN A
BRI, Tz AT EAZE Y ImRN AR 5 4 g
TERNA(long non-codingRNA, IncRNA)H. m°A F Ak 7F
RNAGAHP R, 225 7 RNAKA (1) 2 A= A
AR, AR, M. BRI AR,

m°A FF b A EK BRI RS BUAL IR Hh R FXIN-6£7
B ERIE1974F 406 Mpoly(A)RNA T BLH R LY,
ErREZME . &3 E BN —, LA
TR EAZ A . m° AR AL 3 2 I /ERRMGACH
(3R 531 T ([G/A/U][G>A] m6AC[U>A>C)), I 54
THRSERARAIX . )T 41(Coding sequence, CDS)FI3'-
JERHPE X (3-UTR). m A& — NS4 1l (1 44
R, 52 FIE SRR AmCA writers)Fil 25 H AL il
(AR M A erasers) 1%, 53 4MEA IR HIm° A MBI 1) 45
A E AR AM A readers) 12 5.

A% SCIE I mO A H B A 1 14 R O TR T B 1 iR
m° AP IEAELE I P R F AL, B 78 R 1
WZWI W7 ARG SRR 7007 I RIZR R, HEm AR
NI RS HT R S T AT P, R A T me A
AW S AL .

1 M ABREMLENIRIRR T

1.1 m°A writers m°AF SR I AT mC A I L& 1
[ HEEE, |2 Rm A SRR E S AL, BFE
FH L FEFL I3 (methyltransferase-like 3, METTL3). FiJ&
2 14(methyltransferase-like 14, METTL14). Wilml
JifRg 454 8 [ (wilms tumor 1-associating protein, WTAP)
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20 HAMETTL3 & 1T Lok Y 56 A S- AR FH B 2 R
(S-adenosylmethionine, SAM)¥F% 42 52 {4 IR0 43
AL K, METTL141E Ry —Fi Oy F LB A% i ok SR
METTL3J£5 H (IRNA, T WTAPE A #HRMETTL3-
METTL 14535 = JRAR I 7€ A7 I 1 HAE AL v VR 1)
FEUL B AT S A ) % B A FERN AR 45 &
H15(wilms tumor l-associating protein, RBM15). 2
FEm A L FE R (vir-like m6A methyltransferase
associated, VIRMA )& th 2 51| L A Rl i) 1 F .

METTL3 2 i P4 4 78 ORIV B AL B, 19974F
Bokar%: A"k M\Hela4ll i 23 B HIMETTL3, & B3
AT RAMEAmM®A “writers” A HEEmRNAFIEZRIIRNA
I ThAE. B AT DU AL 5 A S- R R & IR i 7 31 =2
PfgmEns -1 METTL3ZEHE! . FLAME™. B
L FEIEAN I R IL, BA R A IR 2B A
BH/ER. B R EEMETTL3 A ME(E A, iRk
METTL3w] #ifil s 53 BR4H e T4uM i AR B 3REEHT
AR & A", METTL3 /&I 7T 8 £ 1 L H RS I, (HE
M REFIVE FINLEI AR TE A8 T, IE FR i — P IR R,

METTL 14X 40 g 1) 38 58 73 A6 B A X a 1E
Sun'"5E NFEABATRIRE T R I: METTL147] L2
IncRNA-942[)m° A&, 73 74 50 41 L € X P4SO 5K %
1B1(cytochrome P450, familyl, subfamily b, polypeptidel,
CYPI1B1) A1k A F521A4(CXC chemokine receptor
4, CXCR4)PIRIE AR E M, AT (i 12 490 i 34 4 4
IR, P40 A E T SR, 1A FEABUE Fe R B,
ME T TL 14 (%35 32 1 0 1) 7L JI 968 400 i A= K R0 £ v
. HAMMETTL3RIMETTL14 7] LAE ik & A5 BRI
METTL3-METTL14E &7 5SWTAPZ: &, KAIEH HAL
ThEE". METTL 141 R 16 -5 B it ik & B2 ia e
7 B AR B DIAR S, S ORME T TL147E F50 fi
SRR A R T T AT E R,

W TAPIH B A Ak 4K 45 46 380F0 R A0 1
TR, HE R IR R E AR AL 4, REtd
METTL3-METTL14 5 — 544 @ A7 T B 2 3 30E F
TR B AN BEm A AL B IED . 5 K BT
FRIAWTAPTE Z FiiR i RIE, H S5 EBETEAR
A . WTAPHIM AYE B Je 4L SR Hh ) 3k 1 13,
WTAPH I Rk 5 B B a4 R & DA,

Wb, Bl 22 R I AR R B MM ETTL16.
METTLSFI£:8CCHC-4 (ZCCHC4) /2 m A 3L 5%
i, 7] M LRNA S im A,

1.2 m°A erasers m° A& i — B AR SRR, T2
LHIEARES 5 LR 3 2 LR R
i B AU AT BRI AH 9% 3 [X] (fat mass and obesity associated gene,
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T, F. m"ABEBIEIEIATHE

FTO)FIAIKB [F]JF & [15(alkylation repair homolog protein 5,
ALKBHS), FTOR L@ A m AE IS MmRN A 5
ST VEAIEH B, ALKBHS I I AU M m A SR Y
MImRNAPEH A FAImRNADN T 7 7EAZ BT 40
) H 7 B 1 R AN R R XAl T 1 .

FTOE S — MR BLIIm A 25 (L. 7EAEH 4%
R, m° At H BT R ILIFTO 2 3L BB ™.
FTOMIfE - Sm° AR B A 5% fEAIMIAZH, FTOSHZ /I
RNA(small nuclearRNA, snRNA)H fim°AFIm°A, & H
e M fELPRE T, FTOR poly-A RNAH Im°A i %5 5
P LiIPER T AR IF TOZE R4l e v 5 i
EAh, FTOUTERI HCCAR S Hhm° AZK-F s, HLAE/ LA
P B ERETOR] LA e 1) A= A

ALKBHS:Z 75— f & AL AL g, /745 T 40 i %
H, i RIEALKBHS KA FmRNAFIm AK 5.3
B#A%. ALKBHS A LASZMmRN A [ AR il f21,
ALKBHS @I fEENANOG mRNA 3-UTRJFH7REEN]
L HHEAL, (REEFLRE T4 )H(breast cancer stem cells,
BCSC)ZE MR A 5 b ) A K A0 s 4612, 534k, ALKBHS
FEAIS T IncRNAKZ 55 BEH BEFESRAS IR KF, IncRNAKL 5%
BELH 2 S AR L AE B A M RN 2 2ot Rk, 7 B
REAEER R R T AP,

1.3 m°A readers m°A[f) ]S8R (IR IM 2 — RS YTHSS
IR R PR, EZAHEY TH-N6 LR A RN A
4558 M(YTH N6-methyladenosine RNA-binding protein
1/2/3, YTHDF1/2/3). YT512-[FJR45 18 & H (Y T512-B
homology domain-containing protein, YTHDC1/2)%¢. F& |
Y THZS A3 G 0%, HAh R S 28 Az AN 3 — b % & A
(heterogeneous nuclear ribonucleoprotein, HNRNP)Z ji% .
[ 5 A AE KA T2 mRNASE A 8 H (insulin-like growth
factor2 binding proteins, IGF2BPs, f5IGF2BP1/2/3)F1H
I AR K13 (eukaryotic translation initiation factor3,
elF3) LA RIS, 5885 A 45 & 4 m° AB
FIMRNA, HEATI R B ImRN AR 5:10-501%, 7]
A m AMBMIE R, RIEBIREDRE. SOt R,
FMRURILRPPRCH A] LA Am° A 5] 1525 2 5 m° A&
T,

YTHDF I/ g 230k, 5 83 s A R %)
K. YTHDFUEE K o T2 59 22E%
B A AR AR, Zhong®5Y NI 78 /R Y THDF2
P T RE AR FE A E R, RDyid XY THDF2 Al 411
- A L PO S 5, (et i T, Y THDF2#3% 3%
5 E#H AR UG B, YTHDR2/EAHE h B A
FowAEH, TRES ORI 1) — NG H I A hs &
R,
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YTHDCA#RNAR Y2, Y THIR: =14 1150
meAEL, PR RAMGm A)CHFFI™, Y THDC2 % m®A
TR ENE, FEEBERNAFERNLH R A, Bk aT Lo
FI AR RN AZE I Em A mRNAFIAZPE A 2 (]2
SEAFEE, MR SRR Y THR IR 2 ThEEFIHL
HM ARG 2E, T W — A

2 m°AFERFEPEWER R EAF
mC A AR R R SR, L R m A T
PR R ELH L B S iR “m®

m°A writers” “m°A
erasers” Al “m°A readers” 7EHTHE MR A K FELFE it
B EIER. 2478 KI5, METTL37E A+
BA SRR, 1EEA R R, SKMETTL3
A RRARC i 6 R AR At % 72 DL B 3F, METTL3{
PR AR 20 B R TS 5 i A K F-2(suppressor of
cytokine signaling2, SOCS2)mRNA 3'iiii fiim° A1, M
B HY THDF2 I {2 SOCS2 mRNAREAE™. 53
AMMETTL3 [ HIAER P ZME R fm A, BRI 40 i
[ERS . 122 E R - AL EMT)INBE 77, m°ART LA
PEEEMTHIE FE AISnail(EM T AR o 4 [ 46 S R
THEIE, A, BEKMETTL3 A 7] LAHImTORC]
TEVE, JEE IR AN MR AR, TC IR R AR TT IE 2
SHREIIEAVAYT b, METTL3#REHCCHIFAEATTY
B SR R R R A U METTL3 /Y THDFI

&R m TARIT IR AL, JFH 5 e 8 A e
RIS A RA R,

A KB F R IMET TL 147 LA 4% 400 1) e it 1)
Dife. METTL147E R A B i) A BRI, JF H 5 R
HRAIE, CLUESEMETTL14 %A 7] 2 8 m°A
EfifIpri-miR-126%05&; ML _Eif, METTL147] LLA
AL P & R I DGC R8T 77 2 IE 4] 75 pri-miR 126,
miR-126 23 5k XAl iE i N HMETTL 14 3 35 01 i
RS METTL14H) R 1 7] AR m A 7K P FlmiR-
12611321, MGt FHE (a7, 5 55— Tt 70,
METTL144% & BB 2 3EmiR-375 m° AR Rl 240t
it &6 B st R, XA AT DUIE I A YesHH DS B A
L(YAP DI 4n i 3 4, 18 v] LLUE I miR-375/SP LB
e 0 P T R AN (R 21,
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