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Abstract: Messenger RNA (mRNA) can be modified by more than 100 chemical modifications. Among these modifications,
N®-methyladenosine (m®A) is one of the most prevalent modifications. During the processes of cells differentiation, embryo
development or stress, m°A can be modified on key mRNAs and regulate the progress of cells through modulating mRNA
metabolism and translation. Other mRNA modifications, including N'-methyladenosine (m'A), 5-methylcytosine (m°C) and
pseudouridine, together with m°A form the epitranscriptome of mRNA that accurately modulate the mRNA translation. Here
we review the types and characteristic of mRNA epigenetic modifications, especially the recent progresses of the function of
mPA, we also expect the main research direction of m°A epigenetic modification in the future.

Received: October 11, 2018; Accepted: January 24, 2019
Supported by: National Natural Science Foundation of China (Nos. 81730039, 81671460, 81871167), Natural Science Foundation of
Shanghai (No. 18ZR1430000).
Corresponding authors: Qingliang Zheng. Tel: +86-21-20261379; E-mail: 1701572@tongji.edu.cn
Liping Jin. Tel: +86-21-20261379; E-mail: jinlp01@163.com
FEX ARB4H4E (Nos. 81730039, 81671460, 81871167), Lifiii [1ARI#%4 (No. 18ZR1430000) ¥ )i,

775




776

ISSN 1000-3061 CN 11-1998/Q A T. #2244k  Chin JBiotech

Keywords: epigenetic modification of mRNA, N®-methyladenosine (mPA), N'-methyladenosine (m*A), pseudouridine, mRNA

metabolism, cell differentiation

PIAEIA N Rkl DNA 3 R Y
YEFH T mRNA W35 805 (5 B AL R A €. mRNA
F MG ) % LR B T mRNA (A M 5 B 4
X W A BEAT 1A mRNA 7EAM 2+ 35 4% |
5= JME A 3 R A in T A R e O S R AR
mPA ., m'A . fRIRBENE | 5 AL 2 2
T2t X B R 52 mRNA 542 |
HAZ . B RO B4 mRNA ARG i DA T 8 425 Ak
ik BEJG 1 & B mRNA 26 W46 i /2 s 25 AT
WA, mOA B B AT R LR R A A 2 T R
HE W LR S 0 R (Writer) X & i i
(Eraser) DA J 7 5 M 09 18 B 0& i 457 05 09 8 H
(Reader) 1215, X4k M N B ED PR
B o Je BRI AR AR AL T RE 1 — A i, 7E
BRI, mPA B F RTEF ST o IRA
B FWEI, BF58 % B0 mRNA (1) Writer & [ Al
Eraser & [DE Je 2 FREE mRNA (5 m°A &4k,
ifii Reader 2 [1# P52 mPA &4 mRNA (i Fi%
M mMRNA BECEME . B T4 2 mRNA 7Ef2
SEVE R BPR AR Ty AR B 25 5, mPA L
A AE i AT LA (5 H: [+ 25 3¢ 38 DA T A6 6 IF [] Py 7
AR R ARV R R X BRI AL, SR
TEREED mMRNA (18 AR Rk 17 PRk o 47 4
BG4

1 mRNA XA 7 K

1.1 m°A &k

No-FR IS (mPA) B Y b i E A —
Pk B it . mA B 2 AE e T4 dn i,
12 FF mCA R S AR B S RE DT TR 45 A i 1 I
HoR, RIAENTE 25%I0%e s FH £ 7E4Y 7 000 1
meA &ML, I H EEAE RRMPACH([GIA/U]
[G>AIM°AC[U>A>C)) 57 #51_EdE A7 &4 . m°A

http://journals.im.ac.cn/cjbcn

R N A wl N A Rl U2 S | 3 (R l B a1
3-UTRs (3'-untranslated region) X%, w5t
i~ , mPA 155 mRNA Ui, mRNA 53 A4
AR RS F A B AR

1.2 m°C &%

N°- g s i F 364k (mPC) J&—#F DNA £
Wt i =, FRAZM mRNA W A77EX
& )7 =, 15 mRNA F % m°C &4 e mPA 22
ol XA B mRNA Y 22 B 2k A

o mPC i, A 5T mPA R, m°C ik
F mRNA (i B 05 5 F i X . m°C &5
(7 MRNA i — Fp 55 2 B9 m°CH 312 R 31378
H BT %, B m°C e R AR B AT LA
T MRNA B9 HAZ A2 mRNA ik, 2ok
R i) mRNA (1% B L A0 K- B B A% L R 5
T RNA LML KF, ik m°C Al BE7E 8 45
2k b UK A B B O T A U A A a1 sk
m°C {6 i () B 22 /4 B 0 i R LML R A 1 i —
B

1.3 m'A &k

B B NSRR TR B SE4k (mPA) S —Ff)
ZAFET tRNA. rRNA EfE2B1, X RNA
A W)~ T e LA B A PR AR . 38 A Sk
m'A oG T RE S A R BRI & BN
mRNA F7£7E 1 000 Z4~ m'A Hsiif 58, 4
HF mPA 2, m'A fE mRNA 455004 T H
P DX I B B A B ST DA B B — AN BT BT PR
BF 3 . mEA B E AL i i RE R mRNA B k454,
wlnf;F 5-UTRs (5'-untranslated region) 4k f)
mM'A BRI 1T AL mRNA 9 20 45 04 (1 a2 1k
#mEREReR® . BEr mlA BRI RE R
B, A



HiSW S/mRNA RMBIFEHR m°A ThEEHRRHE

14 {BRFRWELEEIH

i PR w5 0 & i (Pseudouridine) 2 ££7E T
JE4iA% RNA, H Al FaE tRNA Fl rRNA 251
3 3115 PR W ) B T AT RN S 1 Al G
RNA R 7E 50 E AR R B BEAE M o . 32—
TR I mMRNA et £7 78 5 B LR ST A PR 1 e
B, B S PR 5T B R 0] L% mRNA
15 R e 06 A 1) 1 PR e e 16 8 T ke A
T 5 5 - B 35 T R EL A, TR AR R g
WEA L0 RNA Y25 F T 5200 mRNA ) 4 i
BE S 2 b AR A R H At R R A A o
—FERE AR mRNA [k, (FILEARDIRENT
dE— 25T

2 mlA BN AER

m°A DIRER TR EA R E LSS, K
TS AR . 2P EAR L. B mPA B
HH

B mPA T R G B R S AL
TitE, ORI A G 5 B R FR S Writers, 32 244045
HEEFL T 3 (Methyltransferase-like 3, METTL3).
3L % B B 14 (Methyltransferase-like 14 ,
METTL14)., Wilms g XHE T (Wilms' tumorl-
associating protein, WTAP). H JL%: % i 16
(Methyltransferase-like 16, METTL16), RNA 454
BAAZE 1 15 (RNA binding motif protein 15,
RBM15)., $¢Ia 456 & & H 13 (Zinc finger
CCCH domain-containing protein 13, ZC3H13)
S, by B W AR E B R B METTL3 I
METTL 14 41 s 5 I8 — RAK L5491 H 5 WTAP,
ZC3H13 S5 315 B B 3 7 SR b Al i Ak
B Ak o METTLS HAT—14> SAM 254 X
S HLAEAS R BIREE A R mPA A 3 A5 3
B SAM B BEE B %A b METTL14 5
METTL3 &5 & )5, 78— & 2 )% L g 08 fe it

&: 010-64807509

METTL3 15 mPA. WTAP J&—F 87 ) A HH X% 5
1, 5 METTL3-METTL14 —H{k4s 4 REM
e P LAl 52 A A TR S 530 A TR A8 WA 7 5
%4k METTL3/METTL14 H 3 fk & 4 A0S
IEAh, AR R B, BEIREER (ZC3H13) REWS
254 WTAP AT WTAP [ 55 £E7E TA% N T AN 5%
BERAN, SCER AL R RAL A A A B gt
DAPRAIE JE 0 1) R AR 52 5 AR TEAZ N X 3 Sie 5 i
7 mRNA #4754k

FLWR, 2 HORAL TG £ 28 IE A DG SE Y Fat
mass and obesity-associated (FTO) #1 AlkB
homolog 5 (ALKBHS5), X 7 i) g 5 3 K Ak
Erasers, FTO &) &AE R —Fh 5 HE A S A 2L K]
HEE AT ML b, FTO 25— 9 & B
m°A 2 HIEAL, % & BUIES: T mPA J&— A al
7 mRNA &4t # . FTO #l ALKBHS 234 B AT
25, FTO T IZAAAE T A TR IR i 2H 21
R R AU, 1 ALKBHS 7776 T K34
A A b, FTO BERSAE &40 25 bk mRNA I
) mPA &M B FTO 32 3 i e % 38 & 4 14k
mRNA [ m°A &4k P, ALKBHS 2 AEH]
T4 mPA B4 mRNA %4 H 3Lk, @
2 5% mRNA 1 HAZ SRR & T
g, LK FMRERIIMEL,

e, mPA HICE e mPA 4E A&, Higw
TSR R Readers, F2A3FE YTH [l U6 45+
WEAZRW: YTH 45 ZE% 1 (YTH domain
family 1, YTHDF1). YTH 5% 0% 2 (YTH
domain family 2, YTHDF2). YTH 455 % 3
(YTH domain family 3, YTHDF3). YTH %4#1f
1M 1 (YTH domain-containing proteins 1,
YTHDCL) . YTH Z5#M i & & H 2 (YTH
domain-containing proteins2, YTHDC2) FIZAYs—
M%7 E T (Heterogeneous nuclear ribonucleoproteins
C, HNRNPC) %, YTHDC1 3 % REW% il 1 45

B<: cjb@im.ac.cn

77




778

ISSN 1000-3061 CN 11-1998/Q A T. #2244k  Chin JBiotech

PR R E G mPA 7 5 45 G Bk S i
T4 A 520 mOA B4 B9 mRNA F A%
1 HNPNPC 1 149 2 14 [ R o AT L B B o
(] 42 b R 25 mRNA ) BE 81 BT H2F1 mRNA 2544
ks YTHDFL 5 mRNA F i m°A 254 42
F A mRNA BHFscRM . YTHDR2 F2 %4k
FI 242 3 mRNA B R 9 A MR 2
YTHDF3 5 YTHDF1 %54 I fE fig 18 i H B 1% Ak
73, 1 YTHDF3 5 YTHDF2 45 & B X g iff 7L
i P4 A fE 1 o Y THDC2 J&— Filt A Bt g 245 4%
R 18 5 4500 reader, R T IX R R 4 25
P L ELA T RNA 454 50 A7 RNA 254
DA K [) s 45 G 22 B0 B 11 I R A, LB B8 4 i
mRNA () &%

X 28 mOA 5 K 11 A S 5 0 R 1 AR A 5
M mPA K, HETTRNT mRNA B985 A%,
B . PRAR AN ZRIB SR AN D, AT 52 M) 48 L 1Y
oAb, BT R

3 mPA 4 mRNA B #zh g

mPA TIZAEAE T AR AN R, m°A MR A
AR R T K mPA B0 R A A
PR T AT mCA SRR MY, m°A FE
mMRNA B35 A%, B R ALl 2 k55
J7 iR R R PEAE R (18 1),

3.1 m°A iF# mRNA BYETHE

Hi A mMRNA B3 mRNA B3 2 24 5
S INE . 3N AR N F BT 3 A,
FEFW m°A FE AP TRTA mRNA BN
T3t H mPA 1 H FEALEEF Reader & £ B AE7E
FARZE 0O DR AT RS R A 1o A B R A
B I BLAERZ T4 mRNA fVEFRE 85 4 . BFgY
RIER METTL3 5, mPA K TRE, KTk A
(AR S L R & AR A TR B 2k 1 28 T, Uil
METTL3 &4 fi) mPA R 4 2 2 i 5 [F i sk

http://journals.im.ac.cn/cjbcn

AN/ AN/ AN/
METTL3

METTL14 | Transcription
WTAP

P &/ €/ L/ >m°A modification

pre-mRNA splicing m°A dynamic modification
ALKBHS |

'?/v{/\

mRNA retention

Nucleus

Cytoplasm

e V\

OO\

mRNA translation mRNA decay mRNA structure

1 m°A 1&8if2 53845 mRNA Kt B4 E
Fig. 1 Function of m°A in mMRNA metabolism.
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