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[Abstract] m°A modification is one of the most pervasive
methylation modifications in RNA, which belongs to the
epigenetic regulation at the post-transcriptional level. m°’A RNA
methylation modification includes the process of writing,
erasing and reading, which affects a variety of biological

functions by participating in the multidirectional differentiation

of stem cells. In recent years, it has been found that whether in
physiological or pathological state, m°A modification can
change the replication ability and differentiation direction of
stem cells by regulating the self-renewal and differentiation of
stem cells, and subsequently affect the process of tissue
maturation and disease progression. This article described the
modification mechanism of m°A in RNA, and focused on the
role of m°A modification in the regulation of self - renewal and
multidirectional differentiation of several kinds of stem cells.
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RNA ¥ E AL 40 7 — R R W E A FB46 7 R,
o E K EERIK, £ ML RNA, 0
15 18 % ¥ 7% B (messenger RNA ,mRNA)" K %% 3 47
A RNA (long noncoding RNA , IncRNA ) 2] 4% /N RNA
(microRNA ,miRNA)® 4% # K RNA (ribosomal RNA,
tRNA) 407 D& £ F B4, 7 2810 1y
77 AL 35 N'- H 3L iR Z oh (N'-methyladenosine, m'A )
B4t NO-F 3L AR b (m®A ) 1545 (N°- F 3 s v (5-
methylcytosine modification, m’C) & 4 |\ N’- B 2L &
#5 (N’-methylguanine modification, m'G) {545 . 2-0-F
# 1k (N®, 2'-0-dimethyladenosine , m*Am) & 4 % '
o meA B AT K % 3 EAZ £ 4 mRNA o IncRNA
RN, m°A BT 202 70 R K I, A
AT xR e REN T E R, FH
MBTT mABIE Ry ERS, Ta
HeL i B T o B A 2 A K ﬂ%’}iﬁﬁéﬂtlﬁ  #p
FERATMELRNBELE, HFRAREA, m°AB
3t % AT 40 BBy T Ak R AR R e R 48 1R R
AU m°A RNA W BAm il Ak 5 T 40 &
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—.m°A RNA ¥ 2 44545 i AL #l 5 15 A

RNA By m°A 54 & W [ o] 3 84 33 72, Writers
(%75 # ) Erasers (¥ [ 28 ) 71 Readers (32 BU# ) By 3
AMEERARET mABHERN., £+, ,mA
mRNA ¥ 2t 2 54 11,

1. m°A RNA ® JE AL 4546 B9 %7 5 1 £2 : m°A RNA
FEMBHN RER Z-—RF LS, T UL
K F % T E A m°A-METTL £ 4 4 (m°A-METTL
complex, MAC) , 4, % METTL3 ## METTL14™'; m°A-
METTL 48 % & &4 (m*A-METTL-associated complex,
MACOM) , &, 45 5 HF 20 ji 5 1 % Bk & & (Wilms tumor
1 associated protein, WTAP) ,CCCH ! £ 45 £ 4 35 &
A 13(zinc finger CCCH domain-containing protein 13,
ZC3H13) .RNA % & 3 /¥ %& A 15/15B(RNA binding
motif protein 15/15B, RBM15/15B) .5 % £ m°A ¥ %
% % B Mk & @ (vir like m°A methyltransferase
associated, VIRMA) %" | %4 K % % mRNA Fn i &
IncRNA # METTL3/METTL14 & it — B 4K 5% & m°A
BN ET A, M2, ZRNEFERIANFHE
IS-BRHFFREAR D> FHBERTRENENA
ELMETTL3fE AT A, 5§ S-IRH Fr &% W 3
R 5 A METTLI4 K & F 2 WER (2 e
T AR LB ENE REFMREEME
78 METTL3 # 7 1 50 7 21, [ i METTL3
A2 METTL14 2 [5] t 48 B 1F £ MAC ¥ pk = 2, %
4 & 4 RNA, MAC B B A7 #8 & L T m°A 2 7
RRACH # , {23 # 5 7| R 4 — /N80 o R 4 52 P
B, EANEmAMXEAEHETREE, U
mRNA A 0], HH R A, B L5 m AR EEW
MACOM #y 1 FI , MAC # DA 2% 5 b oy 90 25 5 €
By RNA &4 B, WTAP & H ¥ BB E 3N T

VA RS A R A P R R AR R A (BT
T MAC E# & AL sb A7 H 1 KT WTAP,
ZC3H13 7 MAC AZ & L 1 o K 451 B, #F 58 A
Y WTAP 5 ZC3H13 # & Bt , & F Bm®A 545 K 1@ I
Ao VIRMA ¥ DAt MAC 48 2 2| 4 0k % & F [ 27 3
UTR W & L & , T RBM15/15B 1 MAC 7 5'UTR #
&£, 4N, rRNA 5 mRNA B m°A % 5 S 2 5 A
K, v 7 28S tRNA |, 22 3R 45 49 A4220 fiL & &Y
m’A 54l CCHC & 4% 35 45 49 3 & & 4 (zinc finger
CCHC domain containing 4,ZCCHC4) 5| X",

2. m°A RNA B H Ak 54 09 48 T 32 42 7 B m°A
RNA F 3t {0 (54 o “ PR 227 2 7 A ALKB Rk 19 &%
¥ JL B . ALKBHS 77 FTO (ALKBH9) . ALKBHS #1
FTO #5 7 DA it B $ # 31 METTL3, 3 2| ¥ & m°A
B ER " BB R E AR T a-B R B (a-
ketoglutarate , aKG) %5 1 4, R B & £ m°A & 4 &y
RNA, #% 5 # 1t Fe( 11 ) FraKG % By B F 5 5 41 AL i
HAFHATHER™ , ALKBHS & & 206 TN 5,
DU H T AT AR mRNARY, 77 FTO % 4% T % fo 4% fn
20 L i 2 6], BT DA TR BB e AR R 3 B mRNA ™Y
TR L HIEF AR T, mA B E thAE A b
KD R Z R B AR ) % m A
B, A ALKBHS W X R AW B R B R &
FANBRBEFRERIGA, DR E AR ERAHF
Ko™ B, FH AT ALKBHS R 4 Xt # 2
m°A fiL & % ¥ A, (8 B w7 8 = JE 45 ¥ ALKBHS
fof SLHL B H . 5 ALKBHS £ [, FTO 48 x #
ot R B E R R ER T
W, fH I K I, FTO [& B K meA 154 2 m°Am & 4
Wy £ F B, B AT 3 RNA &% EN T
(MeRIP-seq) 7£ — & #2 & A m°A u ki 15,2 E
AT AR K 2 m°A F2 m®Am'™>, 5 F 3 — F #F 5 FTO

DF1
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MEERXRAZNT WAL DA KE T m AR,

3. m°A RNA ¥ FE 4k 54 By 332 B3 A2 : m°A RNA
AL I S IR R, B RNA — 4
W 5EAMMELR G LM RNAKE A, Tt
BiFE WML MR ERLIRETEYH, REAN
mABHEREREEHEYTHEMB N E AR R
# % B YTHDF1-3.YTHDC1 #1 YTHDC2, ¢& T H #f
AFRFEXEBENYTHEAZTRATRAFANELT
AR T A E th mRNA, 2 98 g o, 4 22
KATYTHZE &Kk + A A YTHDCl X £ & &,
YTHDC1 7 VL & 3% 5 9 4% 5 F SRSF3 741 SRFS10 48 &
YR, I A B -3 e s T A2 40 BB HEf YTH 28 4
BAGEFE, B WA FHENm A S5 8 RNA FT
AALE IR R E K EERARE™, 5'UTR
3 B9 meA 545 T DA 98 3 B F AL 46 B T (eukaryotic
initiation factor 3,elF3), T elF3 3 11 5 40s Z $E 1A T
HELRAFEEFRONEFRE, FPHAEL
WAL R B/ES, AFREH, ERKAERAT,
2 B, J7 By YTHDF2 & 37 2 40 2] 40l AZ o, 4% ¢ 1
o0& 7 5'UTR 3% m°A AL & F 9 FTO % ¥ Z b, 7 it
% 3'UTR 3% , YTHDF1 # 3f 47 35 elF3 {2 3 & &,
YTHDF2 i it 5 m°A 4 & % 3t mRNA [ ## , 7 #| T
AU EBREFIARNET A RRASNET,
YTHDC2 & 7 B3R 5 CDS X 4, 89 m°A 154 , A T IE
WEF LR, RAEANEKERAEAY, B
M2z 4, YTHDC2 7 7 DL E 5§ m°A {54 1y 45 kK
A8 EAE R, 3T e VA 7 AR 22 4 BB B A
AWEHEREZTEA, WA EHEFHREKET2
19 mRNA % 4 & & (recombinant human insulin-like
growth factor 2 mRNA-binding protein 2, IGF2BP2) 4,
DA BORA A meA, B BT LK meA 15 45 B mRNA
Mo & 2| R Bk o LI AR ER

— .m°A RNA ¥ L5465 5 F @M % & o1t
ok

LY E BIEH m'A 5 RNA % 46 & XA
EYRE BT B E N, BT R B A R Ay AL
24 RNA K EMEH B 3“3 B8 7 % 54 B m*A &
ML A R RE A, meA B 15 DL AE — I K
—ERENBAXEEEER , A E5HTaARNE R
EHE LMo NEEFEERE D,

1. BE A5 T 28 1 59 m°A RNA W 22546 . IR G T
8] g, (embryonic stem cell, ESC) i 5 # ik 5 2 & 4
HRYI2PE B ANZRABIN SR T AR,

ESCEBRAEZ BEBMMAEHTRETHWAE
R, AT R ETg Aot o B R F R
HYBANER., m AR THEFTESCH BERE
FALRUAEEREAY, AFXERW AL
4 75 naive (4 # 5 )ESC # #2 2| 0 F I Xty ¥ A
FER,TUTHZ@MERTFHERE, RHEESCH
YRR K primed(#5 K A ), (RIEIE#H % R B
3 n L™, T 4 METTLE3 8 F& 69 ESC # , 3
mRNA # m°A B4k X, B A ESC 7 ¥ 77, A T A
F o T A ESC L K & 7 % A IR | iy
HRES, AT TR, HEFTZ®
F %4 A, (porcine induced pluripotent stem cell , piPSC )
B Y LR 450, piPSCs W B9 Janus 1% B 2
(Janus kinase 2, JAK2) #1 20 fig, [ F 1= 5 % 3 47 ]
¥ 3 (suppressor of cytokine signaling-3, SOSC3) 7 3’
UTR # % £ m°A {5 4% , JAK2 3 1% JAK2 - STAT3
(signal transducers and activators of transcription 3, &
G 3 R FWE B F 3) % 42 8 B b STAT3, £
STAT3-KLF4(Kriippel-like factor4, Kriippel 7 & ¥ 4)-
SOX2 (sex determining region Y-box 2, Sry /8 % HMG
&2 ETHINKE, ERESCH Z ke, b JAK2 8y
m°A 54 4 3 YTHDF1 32 5] £ 4% 16 . 77 SOCS3 #
4 98 7 JAK2-STAT3 1 /2 , 2 m°A 54 1 i YTHDF2
WA e, NTTHI R ESCHy % # . 4 METTL3 %k
B, JAK2 77 SOCS3 # m°A A F [# 1 , #1 % YTHDF1
A% #y JAK2 87 mRNA &1 3F , 3 2> YTHDF2 4 #; &
SOCS3 mRNA F& ## , JAK2 1 SOCS3 % 3k By & e 24
4% JAK2-STAT3 %42, 1# piPSC B & F % 2h #L AR
fib & piPSC By 2 M 4h, IncRNA #7 m°A 15 1 7]
T AR 9 ESC, 48 J8 BT B line 1281 & 4 m6A £
W )&, P DL 3T U € 4 RNA (ceRNA) 1R, I
% i M AR K B let-7 ZHE AR X miRNA, AT 40 4] let-7/
Lin28 i # , # [4 let-7 & % miRNA *f Lin28 mRNA &
O], B0 AL 28 o AT & 2R T R 3K KA E AR
Wk 3k KPR IK T, AT R 3 mESC #2115

2. B M 18] 75 BT 48 B8 B m°A RNA W 50 (54 .
& 8 18] 7 T T 48 A2 (bone marrow mesenchymal stem
cell, BMSC) , 2 — M Z it T 40 fl0 , £ AL L F £ %
BRETHEH LM EL Y. BMSCEKME
W3 B O IR R A, R 4 L BCR 4B
A0 fig B 40 L, #E % AP RAT WR W 00 48 i W6 9T O i
AR E B R AT . m°A B4 £ B 4 5 BMSC W 4
formEsE, AR, HEHELRTHER
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(porcine BMSC, pBMSC) # # Janus #% B 1 (Janus
kinase 1,JAK1) & I (€ ¥t 15 &t 5 X 4% F g B F
5 (signal transducers and activators of transcription 5,
STATS ) g 5k 15 Fu 2 % STATS 09 3% M , 34 58 A6 A 4 A,
AR & 4 CCAAT/H 5% F 45 & & A B(CCAAT/enhancer
binding protein B, C/EBPB) & 2 F W 7& & , I &
JAKT 9 42 oy g By 25 B 2k 3k, AT 34 6 % v g B 72
42", T METTLE3 89 5 3 2 {2 # JAKT mRNA
m°A 54 , 7 B YTHDF2 3 7 & {2 # JAK1 mRNA #y
W AR, 31 4| T JAK1/STATS/C/EBPB 2 & i 8 , # 7
3 pBMSC 45 53 M 2 R oAb O Jig i 4 e, R T {2
HR A R FAT, LA R IR, BMSC oy Bk
F R E ,'%flfi—l(parathyroid hormone receptor, Pth1r)
9 mRNA & & m°A B4 & , oIk 5% iR & (PTH) A 62
£ PTH/Pthlr 8 15 B T K AE 2 it , W7 T 3 B cAMP
K # & 8 % B A (cCAMP-dependent protein kinase,
PKA) . 40 8 4~ 18 5 ¥ 7 #% B (extracellular signal -
regulated kinase, ERK) % 15 5 i # , € ¥t BMSC A&
F , Pthlr-mRNA 5k Z m°A 545 i, & i flg i 40 2200
R, (22 BMSC # & Jig oo 6. 4 # #2 , m°A B4
TR AR AR, AF R LRI, NG KR
7 T 48 48 (menstrual blood - derived mesenchymal
stem cell, MenSC) # % # % 1t FH F 88 (myeloid
differentiation factor 88, MYD88) mRNA & 4 m°A 1%
1 &, 7T LA E T U B9 A% %% 5% B F kB (nuclear factor-
kB, NF-kB) {5 5 3 B , ¥ % ok & 1 21, 7 m°A {54
B ALKBHS # B 5 , H B W2 LR EEH ™ B
mRNA 4, miRNA ¥ #7 m°A 45 4 41, % BMSC 21t 7=
£ % . miR-320 7T & (pre-miR-320) 7 DL & 4
METTL3 /5 # m*A {54 , 7f # YTHDF2 iR 3 3 [
f# , 2 miR-320 Z£ BMSC # #y % 3% , 7 DL miR-
320 91 #| runt A2 x % F E F 2 (runt - related
transcription factor 2, RUNX2) 5 3A t 1 i % Wk, MK
i 8 RUNX2 72 28 i & 15 AKF, {3 T BMSC ik
H . BB, RUNX2 By mRNA b 7T DL B 8 2 4
m°A 54, AT FEK RUNX2 85 £ 8. o L, m°A 5
16 VT LA i B AR 8] 2 B A 7 X 45 RUNX2 K,
AT (e E BMSC 8y i B 2 (6o b Ab, K IE BRHE At
BMSC 1Lty % v b 5 m°A 545 A % o R SR oL R
F-a (TNF-o) 3 3£ #7 4 FTO t % i , % 3t Nanog
mRNA By m°A & 1 7 8 % F W F &, & 1K Nanog
mRNA 1 7 € M, AT T8 Nanog 1 3k 3£ AT, BAK
BMSC #2187

3. 3% i F 48 B9 m°A RNA B A0 (546 . 3 F
# 2. (hematopoietic stem cell , HSC) EL & K #] #y & &
EHEAMER DR FER MR EHE N
e, WA A T R R AT A M R R P
M i 3 kR W B, HSC 4% R J& 3£ H MYC
F HE ) mRNA 2 m'A 546 B0 B 8 5, % MYC
mRNA b & £ m°A {545 B, HSC # 1 T 48 i b, (7
B o 20 f BCE B 3 A METTL3 & & 3 B MYC
mRNA # Z m°A 5 4 Bt , HSC # 11 2 6 ik XM % 42
AR 2 B B v TR 2 K A, B RO HSC ELE IR
RS BRI LIE R ME A, B8 Z HSC K
BAMLE M, T 8 FEAT 20 B (K DL R AR IE R o o
A, Bk BT SR A Bk Z m°A 54 B HSC 2
FYEHES TR, EELHEL A LR
(acute myelocytic leukemia, AML) 3£ 3% T, c-MYC . B
ik B 48 L 98 -2 (B-cell lymphoma-2,BCL2) % 7 mRNA
KA E W mA B, RIFATKX E QU KL, IH T
HSC IE % L by #E 42 , 1 %2 1 METTL3 3 % £ AML
By — Fb 8 A 36 97 g

4. BRARM Z T 4 M5 R R B M8 T 4E ey
m°A RNA ¥ 25 {6 B4« i A B B2 R, Rtk 2 F
28 A (adult neural stem cell,aNSC) 7 DA g %% & 31, 3F
R I A E TG BV I T 48 L A b R 4
M) % B . aNSC H Zeste £ [F 3 58 F B R 47 2L H 2
(enhancer of zeste homolog 2, Ezh2) mRNA K H m°A
B e, TU A& G H3 B AR 27 = W i
41 (trimethylation of histone 3 lysine 27, H3K27me3)
A A0 FARIT, L E aNSC 8y 7 11 2 b, RAE &R 5
Jil P9 T A R R4 B E M Z T, 4 METTL3 B % &
aNSC K 4 5 b, B o6 77 1o B4 1f T Fe i 2 e,
A MR BE S FTO 8k & B /MRAT & £ K
H F % 1K (alpha-type platelet - derived growth factor
receptor, PDGFRA ) fr 41 i, ] 715 5 % S 91 % & F 5
(auppressor of cytokine sgnaling-5,S0CS5) mRNA #
m°A P4 3 Am B, BT LU S8 B0E T i B9 STAT3 3 3%
K #1325 I 0] aNSC i #4270 77 1 b Bk
Ao Y& BB 8 B, ALKBHS £ fi it B
48 j8, % T 48 B (glioma stem cell, GSC) ¥ & & & , 1#
XK AE % 3k B F M1 (fox family transcription factor 1,
FOXM1) mRNA # 8y m°A 54 # # %, FOXM 1 5 3k 3%
5, (R GSC 23, 30| H oMb, Amk i 87 ey

= NEHEE

W BTk, m°A RNA F 2S48 3 T 4R T
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WP TF—HFERS, RETARKEERE
B, U UE R & e T BLA Y, meA B4 Xt
W EH S A —E W RER, KT, ER
m°A 54 & K RNA i )72 4, F B L & iy
mA BT AT MR EA S N T,
FAABRIPBIFTNBA, £ T A mA BT E
S i N a2 Sl R e - o 3
b, B RTH R AT K BBt A2 . A, me A
A8 K BB B AT R A R BB R S TR, e T
WA B RAR TN TEF M ABHN RS
7 A R B E M AT B R A, m°A 4 A
%A RNA 2 Al W9 A BB R B xt s 5 0 %
W& HMER— SR, Bk, EENEHm°A B4
AL, R E R A R T A T mCA B4t T e
AR B R A, FE 4T AT T T meA 54 DL i T
st NTABELXLEEERAS KE2X
kFHEBEFTEEELT H,

FIZERZE A7 U R AR 25 rho
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