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Research progression on N°-methyladenosine related proteins and their regulation to non-
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Abstract:

N°-methyladenosine (m®A), abundant in eukaryotic RNAs, refers to methylation of the
adenosine base at the nitrogen-6 position. m°A has been recognized to be regulated by three
categories of proteins, of which methyltransferases catalyze the formation of m°A modification,
demethylases erase m°A markers from RNA, and methyl-binding proteins selectively recognize
m®A modification. In recent years, increasing research has revealed that m°A plays an
important role in production and functioning of non-coding RNAs such as microRNA (miRNA),
long non-coding RNA (IncRNA), and circular RNA (circRNA). According to the latest reports, this
paper summarized the types and functions of m®A-related proteins, as well as the mechanisms
of m°A regulatory proteins on the production and functioning of non-coding RNAs, aiming to
provide reference for future research on m°A-related proteins and their effects on non-coding
RNAs.
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METTL16
KIAA1429/VIRMA YTHDF1/2/3
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RBM15/RBM15B § EIF3
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1.1 m AR REREES

UM AESNEEE—HESY . RAREER
BEEY, BREELEENRERBBESYAN I
1=, B R EE R 3 (methyltransferase like 3,
METTL3) 8 —MEEEMN T L m AR EE, T
1994 £ M Hela 48 FR 4> B 4k 152 ™, 2013 £ 12 A
BM—IMMRERE =, FMETTL3 F & 43% ER 14 69
=& ¥ &\ B E %% EE R 14 (methyltransferase like
14 METTL14) e EMETTB3 Eiia E M B — Bt
EEML AR, EH, METTL14 2 (E A E 184 R
RAEY, METTB U SIRERRARE S, SEH
s, ENHRELAN, SBARBEXKEAL
(Wilms' tumor-associated protein 1, WTAP) t13. 2 m°A FH
EHEBBESYPARUSHRNASD  AEABATWTAP
f&. METTL3 #1 METTL14 JC 7% & AL B 4% B3R £, B A
mAKE TR, #—SHRERE R, WIAP L H
BB, TR ELEQSIS METTLIS-
METTL3 & /iR — B At E A B az8e T £ ™, B RO
Fiit— 2 F L 4E 3L A 40 KIAA1429 ) VIRMA [
HAKAI™! F12C3H13 1 Z 5] 5 WTAP & &, M 51
MAKYE, WEMREFELEQWNRNAZE S EF
& B 15 (RNA-binding motif protein 15, RBM15) & H
= Z [F)R 5| B RBM15B FkiA 7K - A9 B 1 th B8 B 3 P& AR
mARKEY RRAAERERBIEMNELSE
BHthEm AR R BATDES, o, BE
T BERE 16 (methyltransferase like 16, METTL16) &€ )Y

B —ASMELATR mRNA FIFESRED RNA LR mPATE R ",
1.2 mARYERELES

BRI AT A m°A X R ELES h KT E IR E
BEALKB X EHIEIRER: IRIFE5EMEXER (fat
mass and obesity associated protein, FTO) [} X Fe (II)
F0 a-KG 4 & 1 0 A B AIKB 5% 7 5% 52 5 [AIKB family
of nonheme Fe (Il) /a-ketoglutarate (a-KG) -dependent
dioxygenases 5, ALKBH5] 8! FTO 55 BE BE 0 A5 Bf
RA X, RYIMIAAZRBEFREERALREAH
HXERNRIEMSSEMNEELRD, 20114,
EHRKINFIOBREMERNEYEEZE MAN
RNA, 7EmiBR FTOE FE f5, mRNA £y m°A B2 580,
i FTO £ B i R34 B, mRNA L iy m°A B & 8 > 17,
BORIEL FTO T #Br m°A Y R EAL 1, thERR P
m°AZ— Mz ST R E L& 1. ALKBHS 2 55 —
NMEEREBREANAKBEIRER, TR RNA £
Y meA FRECELE] B B ), 4] ALKBHS 9 RIA 5,
YHAA A mRNA £ I mPAE 1R I8 £, T ALKBHS i3 3k ik
Bf, mRNA £ #9 m°A & 46 ) < 38 > . B BT, FTO 0
ALKBHS fE A m° AR K R ELERE 3K iZIAT, B
EHREEEEER, BEZHEN mABIHNFERIERE
B3, BEARFE,
1.3 mARREEEER

EDNABRELEM, mAEYFINEEN LK EN
FEREMAELESERRNTT. HAMREEZE
M EN BN MAREESEARRBYTHEN
BHNEBRKEMRA, FE2012F, #H5xET HRNA
HMESRIEREEN T ERAYHEB R KN
5 (YTH domain family protein, YTHDF. YTH domain
containing, YTHDC) 1 4 YTHDF2 F1 YTHDF3 1 YTHDC1
R 5 m*ALE & ", BEJ5, YTHDFLF YTHDC2 th #{ i
TEMANFREESERY, #—SHNERRE
E R BHYTHDF1, YTHDF2_ YTHDF3 E M S ¥ m°A & i
A9 mRNA §9 B iR A0 & 1% *° >**1 | 1 YTHDC1 A YTHDC2
W5 mRNARI BT 32 N R H i Fid g g x> ),
A 5 Bt 8 1% %% ¥5 4% & B (human heterogeneous
nuclear ribonucleoprotein, HNRNP) A2/B1 0] 5 & &
m°A & 1 B9 BT A miRNA Z5 &, 2 18 B {8 miRNA {9 57
DIfnisiE, MmiAE R mRNA M 4 g, &'
1% 4 ¥ 5 R 18 A F 3 (eukaryotic initiation factor 3,
EIF3) th# £ E AmMRNAS-UTREI M AR R ZE & &
B, 253 Cap kB BIFILRE . 2018 FE R HT 7
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RER, RERFEKETF 2 mRNAMEEER 1/2/3
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1/2/3, 1GF2BP1/2/3) h 2 M AR ELE &8 B, oiF
JNEE mMRNA IR E MABIESE ™, B EREmA R
BREAEMERI, EHRE—XIFASmAEREENE
B, B mA BRI FE TSI RNA ZREMMNE,
MXLEEEEAMSEMNENRNAL S, (R XL
RNAMII Tzt i2, XME ST AR RHBE S
‘MAFRP BRARMMAREESEAEAR
M MEB A% EE 8 C (human heterogeneous nuclear
ribonucleoprotein C, HNRNPC) 1 HNRNPG /52K, & 1]
% 5 mRNA [y R R A& 72 0%,

2 m°AXFIESRAG RNA HY 520

BRKENARE, JE4HB T4 miRNA, /ARNA,
1% $E{K RNA_ %535 RNA_ circRNA F1IncRNAZ:  H 5 #f
R P S FIEHFD RNA EI5H mA IR AL, H
. m°A{& i O] 5 N miRNA . circRNA F1 IncRNA g5 /il
T. #BoHEFRELRE, XERNA T HEKFELRER
BT, £MRNASRNASIEEREAHEEER, M
A EIX 5 RNA (9 B R £ £ Thee 4o %,
2.1 mPAXT miRNA B9 220

MIRNA B — K K E £ 18~ 24 M EH R A IF R D
B/ FRNA, SEEMRNARIAZE L EHM AR
& RFEAETPEREXREAD. YRIHR
R, EWMFLsHF . F 123000 miRNA, EAR[E
miRNA 89 4 pi i3 T2 48 6L 4% A9 35 §] & miRNA 4 ff
IR P B, 218 miRNARY R 45 3% 5% kv BR (primary
miRNA transcription, pri-miRNA) 7 4B a1z R 1 2 F 1%
BB EMENERSNERNALEEEBTTAE
SEMEXBEXFEESEHNHENE SR TIRARA
276 60~70nt YT A K LMY AT miRNA, 5 /I{E
miRNA 3 3%z ) A%, 7R 35 D148 9 A ALY
miRNA B B HB AT 53 B 7%, m°A 7£ mRNA f§ 3'-UTR
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RAMAFImMRNAZENRE EFE—EMEXMHD,
015 FRFM—MARFTA, MEmMAREELE
METTL3 f5, pri-miRNA L §) m° A& 1 K F R AKX, S
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MR KE R, 5[ miRNA 197K FRE(R >,
H—TMARIEBEERBEZANMARRESER

HNRNPA2/B1 =15 7K B 1K, FEIF£8E 5| K E 8 pri-
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& 4 BE P AR METTL14 ] F B RIA K Ff5, miR-126
K EREAR, HTm i REARERIERESESR
BB 2018 EMARE R, THBRMNIEMRET
FmPAEHKEFAS . M {E 3 miR-106b. miR-18a.
miR-18b . miR-3607_ miR-423 miR-30a_. miR-320b.
miR-320d. miR-320e 9/ miRNAfJFRiA ., £ M= 2%
HI 745 R B 771X 9 /> miRNA T] 1815 5 40 A 14 78 #0108
TEVEENESEE Y., i, hBEHRETRmMA
%725 mRNA B & pid #2490, iF 0] B £ 181 miRNA
RRELR 52 0B3X L miRNA B972 2 M, 3E T 2038 miRNA
HFEAMAKEY, EHEERMNE. mRNAKFEHNFE
Rt k& &0 meA B9 7K E, 40 miRNA ] 38 1 20 3%
m°A fJ1E KT, T AL, miR-33aT]
8L e 1B A F m°A R B 5L #5 B8 METTL3 Ay mRNA | 21
e/ mBEfn R A9 1E5E * . B, miRNA let-7g & 16
FIF METTL3 mRNA £ 3-UTR, £ Wi 7L iR 5 A AR A9 12
ZFER, miR-145 BT FMHmARRESER
YTHDF2 f97K 3, MTifE m°A B97K SEAIThRE 1“1,
2.2 mPA Xt circRNA B9 220

circRNA ZRT{A mRNA £ | [a1 B9 3% f5 . 7 3’ K im Al
S RimEMNEEF BB cireRNAGF, [T ZHFETZ
MAeYMmET, BEENRE. FIRTRALER
MRIEEHIE™, P K P, circRNA T 15 20 ] B i
HBSEmRNAIRILIFRE, JRSS5SEREHEERRE
TERAMNEE, HESHEARNIE. 255M4E
Y232 | I EIR 5 &K B 7E circRNA 7778 m°A
&, ZERE T EFRAEBFOMPREREE
AYMETTL3/14 Y EIIAR®, #—SHARERE
B3, circRNA E R m AR IR E B E Y B ERIERE T
4G2 (elF4G2) MLEAZE B YTHDF3Mh B T, sE{R 3
circRNA B2 FO R IFIT 72 1,
2.3 m°A Xt IncRNA B9 220

INCRNA 2 — £ %% % A K #8113 200 M EH R 9
RNA, TEHARILINEE ™, INCRNAT]&Z £ F 5 FHl
FIEXFEAKE. £EEEH. ERMNTE. &%, 8
F.EARMNEMHIAREIMUERNAT AR STRE
hRESEMNABERY, EEUFI B R
Bff miRNA, #J ] miRNA X+ mRNA 9 € 5 8 3= 15 F .,
EAHERMERFZNZETF, IncRNA EhH mAfE
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MR AR . 2012 £F Cell e B M9 — B CEEIRE m°A K
MEARIK BRI AR R, EXRE RNA L meA &1
HTT7 O, R mPARXEMRNA EF T, 7£3E
ZRIDRNA Eth KB 7%, B3 5HILHYIERT RNA
IR E R WCR M IERTD RNA BEITEE T ) R LF 216
MIERIBRNA 5EIEFEFIBCRAIRNAE S, HiXLEIE
ZRA0 RNA I K E K F 200 ML EER . FFAIncRNA £
hBFEMAEED, BE, MRENEZERS R
B 77 7AW E] IncRNA 482 E R E 1 fiEF4E b
R RAL Eth A mABHMNERY, 20174
—IImARREBBLENMRLI, METTLI6 T 5
BRI RERRALES, #mELIZIncRNA £
HmAE IR AL ™, Bhoh, BR1E METTL3 = 3 RBM15
T BEAK INcRNA X L AR KR FF T R A LRI mPA &
7K, RELE A E B YTHDCL NGB IR B4 K2 A9 m°A,
HEA N Fi% IncRNA 3T & E LB Az 7, 2018 A —
T3 7=, INcRNA 1281 _F m°A & B9 Al = IncRNA
1281 % miRNA (let-7 X&) F=H AT D ESLE, T
IncRNA 1281 F m°A {9 4& 7K £, 8B HE B &2 N let-7 7K
S, M SRR T AREH 1L 7,

3 HiEERE

BAT mAREEBE AHRELEBNRRES
EAMNEEMRZIEBFIUMAMR, XEmAHEX
EAMEMNARIRRER T AN m*A IR &
EYFERERINR, mA R HAAXE B X IESHEL RNA
T EIAE KT R 2 L AT RNA SRR (2 2 T R A AT
AR, XANATE T AN m ALY FINEERIA
R, BEF T R RNARIFESER, BB B A(IX
m°A IR IE AL RNA B9 BHAIRE R 2K — 5, iE
FEEZNAZEATRE S RT. EIRENRE
Rt RGOE, B XAZTENHRESRMAS SR
SERYSIENST MR, £T mAMIESHIG RNA LR
RHRAXBER, RAFR m°AFIIEHIG RNA Z (849
BEEXR, FETRXMREXR G ENREE R KRR
BrA0a T K, BARK mAMIESTE RNA ERE S @
RO RO AR.
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