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1 Z . HETRIN RNA B BAESMAEE LR 7, W N L JRIENS (N -methyladenosine, m°A). N'-
FP L fl s 4 (N'-methyladenosine, m'A). 5- FFEE IS (5-methyleytidine, m’C) AR JREIE % T (pseudouridine,
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Advances in biological function regulation by RNA m°A methylation
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Abstract: There are multiple ways of RNA epigenetic modification including N°-methyladenosine (m°A), N'-
methyladenine (m'A), 5-methylcytosine (m’C) and pseudouridine (PD) and so on. m°A is the most prevalent
modified nucleotide in eukaryotic mRNA, which is a dynamic and reversible modification mode catalyzed by
writers, erasers and readers. m°A has important regulatory functions and participates in a variety of cellular
processes and pathological processes of diseases. In recent 5 years, with the development of RNA detection

technologies, the exploration of biological functions of m°A has become a research frontier hotspot. This review

gived a brief description of regulatory proteins and biological functions of m°A.
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BHfi. RNA &) 25048 RNA Bl 5 Ha i A5 52 e o
FetE, SERNA 12810, W] BRI oo i,
NP F), T E AR -RNA M E/ER Y. i
R FINN, RNARBMA R KEESEFE
) RNA, HI#%HE{k RNA (ribosome RNA, rRNA) £l
3% RNA (transfer RNA, tRNA), 9 [7] £ & 4= 7R
FFEH) RNA, 1{5{# RNA (messenger RNA, mRNA)
F13E4 5 RNA (non-coding RNA, ncRNA)?, H,
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AT W,
m°A LIEKF 1 AR S 5 2 P i) HE
. BEE AT (next-generation sequencing, NGS)
BARMKRE, m°A (LRI REBHTHT RN T
m’A-seq, Y MeRIP-seq, 2 1# F] m°A ¥} 7 4
PUAA L DTVE RNA By, B #EAT I . fE9m G0
RS S RNA o, SR BB 1.2 754> i B OR ¥
ff) m°A FJE{L I (peaks). WU T 43 7 i 7R mC°A A& 1
— % R A T 3L [\ 3L RRACH(R=G/A ; H=A/C/U),
7 RRACH £ /5 1, m°A & 42 75 4 15 [X (coding
sequences, CDS) F1 3" 4 JEHH P [X. (3'-untranslated regions,
3-UTRs), JuAE& b3 7% W ™. MiCLIP-
seq, B m°A SAZH R 5 MR AC AN S TTE % (m°A
individual-nucleotide resolution crosslinking and
immunoprecipitation, CLIP) 45 & V& . MiCLIP-
seq MR SR B E T 254 nm 25 4RIE ST (UV irradiation)
B RNA g m°A HTARF m°A Frid, 285 s i

7~

Nucleus

—

T m°A 3 [ f) 4 S P AR R AE 43 9 B IR
MiCLIP-seq & 7k m°A & 43 4ii 7 CDS 1 3'UTRs [
DRACH (D=A/G/U) #£/F. 5 MeRIP-seq AL, rniCLIP—
seq ERFEAY) mRNA SEHCK, AIREL — LA A
KA P FBR 1] o

2 m°AFERZG:

HEl RO mABE RS X EA 3 RKBEEA -
1 57 AL m°A IR AL (¥ writers, 4k 25 B R 1K 1Y
erasers A7 5 B 4L ) readers!!, m°A JL P25 T
RNA Qi B A 372, 045 mRNA B, P AR,
BIH:. WS, 4. K E MR ES K
R MCE D,
2.1 m°A writers
m°A F AL I FE L 55 RS B A 1 (methyl-
transferase complex, MTC) /5. MTC B85 % Fli &
1 : METTL (methyltransferase-like protein) 3. METTLI14.

Cytoplasm
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METTL16. WTAP (wilms tumor 1 associated protein).
RBM15 (RNA binding motif 15). VIRMA (Vir-like
mA methyltransferase-associated protein) A1 CBLL1 (Casitas
B-lineage lymphoma-transforming sequence-like protein
1) %5, METTL3 & 526 IFH: ; METTL14 4 &
7 WAL B M, 2R METTL3 B i 14 1 25
HA R EE7, #B METTL3 R0 JE%) ; METTLI16
% 5L m°A 1810 ; WTAP 5 METTL3 H 3454,
ffifk METTL3-METTL14 7 — 5RAKKELL, $Emf
Peis . BRIEISSCHE writer 25 (141, FHAth writers U]
KRZ B AMRESHEERS m°A E&5E8S 5K
FEVERT, #8%F m°A 54K BIA K & 1) RNA 47 £
SHR YL, MTC R4 ML AME 5 5 4 8 B bR id BUd
KA EAER, e gifits m°A 1EhasER .
KT m°A BERVEF S PRI R AR Bk AT
SRR BRI T
2.2 m‘A erasers

Erasers F 2415 FTO A1 ALKBHS, & T Fe’'/
o- i 3 R M 2 X 4L Bl ALKB XA B e FTO
FEDR R AH S0 98 T B N SR AL AN P47,
VB D9 2 W Ik A i 19 BIL ) 475 oK 5€ 4 1) B . FTO Al
ALKBHS i 5# 40 i #% - mRNA (¥ m°A A6 5B,
ifii FTO $ T 41 M i h mRNA ) m°A F AL L FR. A
A PO B TR m°A [OTTRURT 55, 75 m°A
BRSNS, BT AR AR
(condition-specific methylation patterns), — J7 [f]
SEAAE AT AE D9 iR oo (B readers), 53— 5
SCRJAE 7 ] J5f B (steric barrier, Rl antireaders)™ .
m°A [ BRSNS FRIE §, (FR RS R
2 i b S e PR A e e R R B 5 o A
N o
2.3 m°A readers

H Al &I, readers & % it B 52 8 [A] 42 45 &
RNA 177 U R #EAE A . B RNA 45 4 | readers
) — AL TR BB i 1 25 1 ) 3, 40 YTH
(YT521-B homology) % J& & H, 4 4% YTHDFI,
YTHDF2, YTHDF3. YTHDCI1 I YTHDC2, W 7E
TR AR 20 S5 v LR A R AR A A U ) A BT
FEAEM . YTH 8 B A B & A IS 2R B X (low-
complexity region, LCR), A] ¥ il & F AHA7 7325 (phase
separation)”, 5 4l il i YTHDF-m°A-RNA % &
{78 Ny P /IMA (processing bodies, P-bodies). P /MA
& mRNA /M, & 4 i & 2 R RE
A1 RNA FIREMA ", Bar kI, 4L m°A readers

ANEA YTH ik, W& A 3% il RNA &5 5 5,
o N JBE 5 % FE A K T 2 mRNA 454 % (1 (IGF2
mRNA-binding proteins, IGF2BPs). E A%k AT 3
(eukaryotic translation initiation factor 3, elF3). IX
> readers [ RNA 25 5285 YTH & AF, H
Qe A b 52 B m° A A G I B 4 A e A s T
m°A B 7E R R i UG e 45 44 1) R

) 3% RNA 45 & 40r T H 364015 3 [ RNA fi 12,
MR EE B K B E g a5, ERRE LSS
RNA &4,

3 m°AREYEINEE

3.1 ML E

FFERIL, m°A TEPER R SE « BHE mRNA
W RE MEREFEDNRTERIERE/EH. £
PRI o TR, E SR 0 ) mRNA ] g n) AR B
(alternative splicing) f= 4= Th e & H, writers £ 7
JE I AE S ) e 32 S R ] Sx1 (Sex lethal) i
A& mRNA (pre-mRNA) |3 it m°A 1&4fi, {13 Sx1
) mRNA B 1E #5742, e REAF RN B
T ke B ER], Sx1 ) mOA B HEIE S A T4 i
FEE LT L i 1 fE R mRNA R, &
I m°A readers 2% [1 YTHDF2 7£ B¢ & 4 it JiA - 13
PR - AT )# (maternal-to-zygotic transition, MZT)
J911E] 1) mRNA 7K-F, AT 45 5 5 8 AU B it
M TR T RAES, WA RO IUAE R A R Al
M N R METTL3 8¢ METTL14, 7] 5 5085 J5 144
M EK, BT — RS m°A KL, m°A
2 5545 /N BRORG R 40 i i 3 8 RS 1 T B AH
TIPSR R R ReR P, fEM& KB+, YTHDF2
A 3 mRNA [ f#, YTHDF2 6k 2k 7E /) iR Jig &
BIIAE SO R, HMET 400/ #HA1 M (neural
stem/progenitor cells, NSPCs) (1] 5 3 5 Fl 4 £ o6 4E
JFSCAE /N R ORI 52 J2 H 32 45 7= 5, NSPCs (1) 38 58 F1 53
T RE IR, PR JC ok 77 AR IR I 22 5 ik,
IX i B YTHDF2 0] G2 il i {2 i3k # 2 K 8 #H 5 1)
mRNA ] m°A {& ik B kR s ka1
3.2 TS

FEAPZ T 28 ] (neural stem cells, NSCs) [ 5T
HORIE, mRNA FIZHEE (EAE HAEF, 4% NSCs
H 3R E B A L. £ METTL3/METTL14 3 A i
ANERH, ORI m°A T LR E NSCs H94, KU
DRI 5 4 B P 4 B o X ol i 42 AT BB AR a3 e JR 2
WFERRE W <B ARRE A AH A 48 R G 5 1) T4
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H32%

ey T AL DRAR [ va 7 R B 1Y mOA 1B i
1T 41} (hematopoietic stem cells, HSCs) f) iy iz 1k
EWAEREE . HSCs BT KM B 3 Jr i fig
A A4 185 24 B L 2 M X T R, B Rl N I 1)
R B E R . BF 7T BB m°A-seq IF S m°A
S Mk &% I C, BE 5 /£ METTL3
HE IR RG T R I, HSCs AREIEH 74, I8 (1)
B REVE RN B R G 0, Ul B B -t I A AL T R
BEIT U, 4k, METTL3 i 2% 5 7 sk
F Kk B M < 3L notchla ff m°A T mRNA 7K F 1,
B T NSCs F1 HSCs, XfF @i T-40, m°A 73
ME )RR MEH . Zhang %5 P IBF SR, m°A %
H L0 ALKBHS 2 5 i 45 % 5t £ 40 fa 8 + 48
J FE4H Y (glioblastoma stem-like cells, GSCs) ) H 3.
B
3.3 FEREMER

B TR AR AL )5 A, e B i 24
AL SRS TE S, N EASH, Of &R
FORFE T mCA 5Pl g b ¥ P R S A VR A
meA B £ Fh ORI G, k. IRBRIER, W
FTO 7E 2 PE#EH AL M 117 (acute myelocytic leukemia,
AML) A0 i fif 987 2 7 B8 76 A ®Y . ALKBHS
7E 7L R o A A B & 2B 1E PP METTL3 A
METTL14 £ AML rn] figid i 8 15 68 R 7 AL R #5E 2
FRAE R s METTL3 7 {2 3E 988 R % 2 e
ORYEMER . Hoh, METTLI14 H A @ 2k A 40 1) i
T R A 0L A £

fEA % m°A AL, R Z 4 IE 43
FAEHI. AIREHIRE, METTL3 35558 g
DAL P 38 8 20K 20 AN 7 SO PR S AR PR R,
& METTL3 {4245 FH v) B8 5 m°A 4816 3 6 0%
AP X G A BB PR A T s, (E Bk gy
TR i — T
34 REBRIAE

Yo P 9 AR AR I R B 2 R 2 FE AL
#, KT m°A FRERRENRKATAAL . HRE
BL, MIARGML (dendritic cell, DC) RKiLELA 752
& CCR7, Eid#if] DC F—Fhr KA RS RNA
(long non-coding RNA, IncRNA) Inc-Dpf3 | ] m°A
&M, i Inc-Dpf3 ik, finlifd$E DCiL#, 1
H RAEME BRI R AR R P BAEM R, mA
Z 5% T 4 M fa 4, METTL3 il i 42 ] 1L-7/
STATS/SOCS 15 ‘5 ik 4% Naive CD4 T 4l g 531k,
YEFE g T, AR MR AR E P,

3.5 SiE4RIORNAMEE EIE

m°A F1 3F 4% i RNA(non-coding RNA, ncRNA)
Z AR AE R R meA RS s —. TR
ATz B neRNA A 45 fi /» RNA (microRNA,
miRNA). IncRNA FIFRHR RNA (circle RNA, circRNA),
41 METTL3 3# i i 4% pri-miRNA (3R 5] & 45 1F ]
INcRNA MALAT1 ZEFR&5H 1) m°A A& 2 5 14% pre-
mRNA & * ; IncRNA FOXMI-AS 1] ALKBH5 #f
5 mCA B 5 g A0 B 1 5 Y m°A i S IncRNA
RP11 i) 45 B i i 40 f 3T % ©7 5 cireRNA H [
mA &% Smin & AR 2,

4 INGE

RV HATHE7T, ATLLE H, RNA m°A H3E4L
BARTE S Al AW Dh e b AR B B B . m°A AT
TE4H M 2 TH 5 2 B AR SRR, bS5 2 MR
PR, BT ASCIRBIM A EER, mARS
DNA #5152 . BRI, K 7T s N ATB 1% 15
BEHHAIET IR R 5 B2, HEARHRMS
A E A RS, WEmF 7 —Fh m°A
Tl B 1B A 5 B Gy LAt g B (1 (SR IR UK AR A,
CAZ 3R AT R b R S S B E S &R 3 % F m°A
(I R A B AT S, & 75 227 SR R Gk i IR
o s, EHFERERNTKIARANRRE .
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