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[#ZE] No-H ILME T (N6-methyladenosine , m6A ) &1 j& EAZ A Wi 5 19— Fl RNA 181, |72 25 RNA 4%
it BT RIS AR R . ORI TESE 2 HH PR RNA (circular RNA , circRNA )m6A I L L&A
SR AR DA BOEMESER A )C . AR SO cireRNA m6A F AL B M AE LR A Bk A 84 g v i) 4 ) R 1
JE P P AT T IRV E— 253k . BUA 95 27 , m6A F AR AB 1 32 233 1 9417 cireRNA B (23 circRNA 1)
125 Y UL T AR 3 cireRNA FEA# AT cireRNA P2 A2 520 5 cirecRNA m6A F AV 7E fas AR FH 22 40 LA & A &
B A e R R VR s mOA FILFERL R 11 3 (methyltransferase-like 3, METTL3 )i YTH m6A RNA &5
A M 1(YTH m6A RNA binding protein 1, YTHDF1 VA5 1) mOA 1 1 A2 12F 11 Jias i IR 41 Bt Jig (oral squamous cell
carcinoma, OSCC) i) & 4= , METTL14 114 5 % 3k o] A 38 B AK OSCC RY3EHH TR FIE 28 5 cireRNA m6A HI LA (&1
TE I SU 58 45 20 , AR S il 40 6 98 AR 0 s o W S i) )0 25 IR 9 , A T s T K (A 11 s v 7
TEMEBE K 0SCC) J7 014 ) M A S il 55t o
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[Abstract] N6 -methyladenosine (m6A) modification is the most abundant RNA modification in eukaryotes and is

widely involved in the regulation of RNA nuclear export, splicing, translation and degradation. Increasing evidence
shows that m6A methylation modification of circular RNA (circRNA) has great potential in metabolism, immunity and be-
nign and malignant diseases. Here, we review the research status of circRNA m6A methylation modification in physiolog-
ical processes, malignant tumors and oral diseases. It has been shown that m6A methylation can regulate circRNA by reg-
ulating circRNA translation, promoting circRNA nuclear output, and promoting circRNA degradation; M6A-modified cir-
c¢RNA plays a regulatory role in immunity, the reproductive system, myogenesis and development, and malignant tumors;
and the MO6A methyltransferase METTL3 promotes the occurrence of oral squamous cell carcinoma (OSCC) through m6A
modification mediated by YTHDF1. The high expression of METTL14 can effectively reduce the proliferation, migration

and invasion of OSCC. There is little research on circRNA m6A methylation modification in the oral cavity, which is lim-
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ited to preliminary research in ameloblastoma and oral implant bone absorption. It has broad research prospects in the

treatment of major oral diseases (such as potential oral malignant diseases and OSCC).
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PR RNA (circular RNA , cireRNA ) & —Fjr g Y
JEgmES RNA , 1976 4E cireRNA TEAE Y1 25 T 9k i 1k
R R Ty A A B BABE PRI RNA 2317,
IR R & RNA 528 B |~ 9. B % RNA
W AR A5 B2E 1 kR, W58 & B circRNA
AW et SRR R R AR T B EAE T : miR-
NA I 45 D) R T AT AR B 2 DL R R T 3k R R
kP BUE & BE cireRNA 7E I8 9E A9 & A | & e T
itk G E CHEEMIEM , H circRNA FEAMB A
AR R b B i 5, nl 3 Ak 40 (] i RO
TR EE P AR 520, cireRNA F258 i 40 i 137 4k
TE R, Tz RE AR e TR IR N, 72 3k T 3235 PR
R PEEEEAE L FIAE B 1 AR AR W AR
PRIZ W FAR YT A ) R R AT . N6- &k
B (N6-methyladenosine , m6A ) & 11 J& A& A= 7 il F&
PRI (A) 25 /500 N R F 0 34k, B8 kA TE
RRACH J& 8 M A b IEAEWFIE R I, moA H 5
1k &M cireRNA 78 A G 40 i b i s B 4 S5 v
H B AR, mOA &40 AT £ iF cireRNA [ A% 4
i, IEXT cireRNA BEA JEAE T . AR S cir-
cRNA m6A H AL AEAL A A BT AR O e
B B e v (R I PR AE — 2534

1 mo6A 2 iR

m6A H LA B i 2 — 4> 3h 2 Ho ol i i i 72
X AR R 3l A A o 2 R R
Wi 25 YRR AL B AN Bl 32 2 1 o (D BEHE RS i 02 1
RNA m6A H AL, H BEHE A% A 25 11 3/14 (methyl-
transferase-like 3/14, METTL3/14) 0] JE i &2 & ¥ {ii
RNA m6A H 34k , Wilmstunwell binding & F 4 B
METTL3/14 5 37 FF 455 1 9 m6A 2R 54 7% ity 1) i
B, A, RNA 255 5L )F 8 15/15B (RNA-
bindingmotifprotein 15/15B, RBM15/15B) 1 2 ¥
m6A H FE 54 FL il (vir-like m6A methyltransferase as-
sociated, VIRMA ) 7E 4 79 METTL3 #1 METTL14 j%
b KRR Q% W ILLEEATT RNA £

F AL DI 6E , AEJHEAH 5C 2R 1 (fat mass and obesity-as-
sociated protein, FTO) Fl alkB [] i % 5 (demethyl-
ated by human AlkB homolog H5, ALKBH5) — 7 4k
R A SR A T mO6A JKF- (P 7 B 1 A AT R
S mOA 17 i T 45 A AL RNA, Hrp e 58 Y 1
A YTH Z5 #4385 1) RNA 454 85 [, 76 40 57 b e
SPEBUN m6A &4 ) mRNA , i 5 m6A RRACH J
Bl & LA 5 RNA R R4S 61, A, 522
i A $5 5 5 4 A% BE A 25 H (eterogeneous nuclear ri-
bonucleoproteins , HNRNP) % i (HNRNPC/HNRNPG/
HNRNPL/HNRNPA2B1) "' JJe i ZFE A A R 7 2. 45
A HZ % (insulin-like growth factor 2 mRNA-bind-
ing proteins , IGF2BP1/2/3 ) 5t PRRC2A .

2 m6A &Nt cireRNA HIE=E A
2.1 mOAE4RIAY circRNA &1i%

Yang AR I m6A Ft 7 38 1 3£ 45 YTH m6A
RNA 4553 1 1 (YTH m6A RNA binding protein 1,
YTHDF1) A B AL 18 X T elF4G2/elF3A 3 31375
5 circRNA B35, H A Fhrg N IR M cireRNA B
B o I W B SR 3R BT, moA & i AT ot
YTHDF3 Fl elF4G2 (13RI 95 circRNA B,
2.2 mOAGARAEHE circRNA #9 4% v 1

Chen %5 1 R & P mOA 181 23 42 F circRNA
(4% i - YTHDC 7] 5 35 H NOP2/Sun 45 #4 38
% 5 2(NOP2/Sun domain family member 2, NSUN2)
[ cireNSUN2 25 &, 2 #F cireNSUN2 L m6A 431
J5 =20 A% i 11 B A0 L T . A ISR R B
Hel25E i [A]J8 £ 1 UAPS6 Fil URH49 7] 4 S AN ] 4
JE Y cireRNA 1 H 4%, SR 11 8 24 %) cireRNA K B2
TG TE R
2.3 m6A SRR Bk circRNA &g

i T B A B FR AR G5 H , cireRNA A 5 8% 7K fift
AEAE L HoE AR 2R M RNA AR E . m6A H 31k 1&
i B4 cireRNA A8 #4527 25 1 - 12 (heat-responsive
protein 12, HRSP12) 5 YTHDF2 4% 4, i i A% W 1%
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12 P D) i UT) 00 E B AR A i cire RN

3 circRNA m6A HENXEIGENFEESESRD
EA
3.1 R AR%

WF 5T 2 B m6A I SE AR A& Ui I8 425 G 2 = 07
circRNA hy $5F P () PR AR 25 44, BB 0k 2 oK iy W 5% &R
4t WFFT KB, ML i YTHDF2 355 m6A ) 3¢
IN“H 5" circRNA , 11  RIG-T 18 7% M\ 1 3110 1 4 %
oo, BbAh, I H NDUFB2 [ cireNDUFB2
(hsa_circ_0007518) 1] fith & /)N 21 o fifi 9 200 9 1) B
£ 195 480 [, 8 3 RIG-T P51 LA RIG-1-MAVS
55 9K B fo e 20 M B2 48 B Mg TR e rp 7
32 AA%

EMEMEA T R 52, METTL14 /509 m6A H
FALBAH A T cireGFRal [1) 20 it 55 58 4 | cire-
GFRal 3 £ 78 > 55 4 1 9 PP RNA {2 3 ot 7k 2
A& T A0 A FeET, W miR-449 , 19 5% GFRal
TR BE B R AR AL E RN T ETE
BN 53 BESE A B, AE b AL BE A0 M, ALK-
BH5 Al METTL3 i 52 ¥ 15 m6A 7KV 521 circRNA
WA, cireRNA 7 Ik 25073 24 165 199 0 B0 B A% 44
T A 20 L v R BRI R AR D e A 0 X i
M TFRAEMEFTHEFOIRERELRWEHEA
e,

3.3 Mg

Bifi % L4 & B 434k, elF4G2 Fil m6A [ 1%
8 YTHDF3 ) mRNA AH X} 2235 K -3, m6A ]
IK ) circRNA B3¢, I 10000 58 L C2C12 B L4 i
34k T e 22 S 25K 1Y cireRNA 19 B RE 11 4 B 7
T3P0 A TR A A B I SV LA AR P & B cir-
cYTHDC2 fF4 5 52 YTHDC2 £ 5 A m6A &4 1F 7]
PEAT T cire YTHDC2 _E 18 AT Fi 1085 - Vi UL At A 1)
o AR S R cire YTHDC2 A 4170441 1fi 45
ST UL L% 6 R 2% 0T BELLE 240 B SR B gk R

4 circRNA m6A B IS R E R IEA
BUHT, m6A F IR A A A 78 A R BRF mRNA
JKAF, B2 2017 4F Yang 55"V 4RGE T H m6A 1 3E4k
IRBNAG ) 1Z B, B IRIER T moA B XS circRNA
B IEAE T, M cireRNA 7K SF (9 m6A 1846 BF 58 1 1
TR, I K P cirecRNA &5 A K dtf
m6A FE 7, H7E B RS 1R T eIF4G2 Fl mOA 5 152
M YTHDF3 A 5 B> m6A {7 4 3K 3 Bl 4R

I Bk W BL 7% i METTL3/14 39 5% | 9% 2= I 3 i
FTO 1] . 5% & BH circRNA m6A &1 76 45 1 W
i R > kA R R T B SRR
m6A B T circ1662 B 2 5 £ 35 A Mk YES 3¢
WRER 1 | SEA R PG a2, DA (8 2E 45 1 P s A e
{222 I3 ; hsa_cire_0007456 if 11 55 hsa-miR-139-
5p 45 A2 i YTHDF1 ik, A2 2 HCC 4 i 3
B, EAS T B2, Chen 25 7R 45 B W o I 56 7%
R BT moA H LA AT AR i cireRNA A9 A2 5
cireNSUN2 j#i 11t YTHDC1 5 IGF2BP2 M 4 Jifd 42 %
FI) 20 M5, 3 5 R S L P HMGA2 (1) mRNA £ 2
Pk, A 45 B g AR 28 0, A E 45 R b 45 A
i g PR Al T — SV AE IR YT AN cireNSUN2, i
HESRAIFIE K FH cireRNA mOA &4 0 75 B #0  FLI
S IR B EEE LT MR | s ik s e R i 0 S
A TR 1) 2 A N v R R B AR

5 circRNA m6A FE L & iff 7 O B2 &3 B0 #fF 5%
RN

H A, circRNA 7K A9 m6A H B AR A6 M 78 11 5
J5 1) B SCHRAR 20, BF 9 AR 7 o8 e 4 e e A 11
Jis b R R ST T ) 2B BIFSE . Niu 252 1 YR R it
TN R 20 LR 1Y mOA B Fe 3k 1 4 B, A
i mOA MM M 4% JF w5 RNA FlT cireRNA A
T, %0 T BHA = H AL s I H 36 £k meA &1
(/)25 5 33K 1) mRNA |, 3X 7] BB B T UL m6A /i F:
() 5 PR e R I AL o FE S AR 5 1], RNA
S AL METTL3 /E F T 1505 48 il S0 36 4K eire_
0008542 () m6A T GE 37 o5 , 12 i cire_0008542 5
miRNA-185-5p (35 455 , 5 ZHE AL [ RANK (re-
ceptor activator of NF-kB ) {14 388 JilT A1 85% 55 20 At - Wz i
1)) 305 1 RNA 25 H 8L ALKBHS 1] cire_
0008542 5 miRNA-185-5p (&5 A, M 24 1 W U
1 B, B R AT RS i ALKBHS F8 40 30 {4 38 56 I
ZIBAE AR BP0

WAL, 8 it S 25 25 20 2 5 1 2635 1Y cireRNAs
FRIE T I E, F2W] circRNA 7E OLP (149 & i WL
KIETEEEM . XuBE ™ LI circRNA 78 1S
VS AE L PR R R 1 2 H BE (oral leukoplakia,
OLK) 1k #HEEAMEH , T OLK circRNA ik
TN OLK Hr i 2% 5 cireRNA #4712 19 24 9
5 R, TR TN F 41 51 )5 - C (human leuko-
cyte antigen-C, HLA-C) [ circHLA-C & — 1R A 1
SIZ BT AR A A 1E R OLK 677 PRt %
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B S BT 1 5 Hsa_cire_0060927 1 1 Ay ¥ 75 114 56 it
ceRNA @ B =45 iR o l4(tripanite motif-
containing 14, TRIM14) ¥ 43 N i miR-195-5p Jf- {2
#F OLK 9 7% , Hsa_circ_0060927 A ¥ i N 18 it
hsa_circ_0060927/miR - 195-5p/TRIM 14 %l 7 [§5 114
J7 OLK BUE 194y Fhr &' {H cireRNA 7KF- 19
m6A H IEA B 78 11 J WP B v A W P 5 96 T 1)
HIBEFEATS LD

m6A &5 0SCC 1Y kA= e e VI A o6, Heep
5% i 2 (1 )2 moA H BL % % filf METTL3 5 MET-
TL14 7E OSCC H i /EH , fH X T circRNA ) m6A &
A OSCC B 111 v A W1 2 05 v 1 F 5 o DL 41
1B, P 2E 4 AU m6A AH i 78 OSCC H (1) F 5%
B iR m6A H JE Ak 18 1 72 OSCC iy AfF 58 B AR .
(DMETTL3 /& 75 OSCC Jif g & A 1 S HEH £ | 18
iF YTHDF1 473 i m6A &1 1 35 o-Mye £ & P, fiE
HE 0SCC % 4" ; METTL3 4 5 i m6A 1& 1ffi fie 7%
BMI1 mRNA #5334 38 OSCC 11 58 5 A £
METTL3 it A 38 52 m6A 4 7 [ 132 2 [ IGF2BP2 45
4 1998 SLCTALL (9 mRNA £ 58 ¥ | 4 3#F 0SCC #
JER A 24 OSCC 4 A W g 380G B, METTL14
H RN F IR, METTL14 ()75 235 7T A3 81 B AIK 0SCC
M HEE ER R ZE . @m6oA £ H S AL FTO
A HE AR FHF OSCC H 1 elFAG 1§ S A I8 15 4
JL W IR A s AR B IR AR 5 S0 0SCC H
Y A, BIK FTO KR35 5 F 8 elF4G1 T, [A]
B2 2 [ 5 400 il iR & A5 FTO AT WL IR A
A= M5B OSCC A8 35 766 5% 20 0 R0 P e A i Ak 2L
i) OSCC 4il g & L9 , H FTO #£ 0SCC 41 Jitd v 52
B FOXA2 5 5t A i 455, 28 W FTO ZE A AP B 5
S OSCC i e h R FEEUREAE ™ ; @m6A [ i35
F{ HNRNPL 7] {8 %5 0SCC 2H £ v SRSF3 f{) 2% ik Fll
SRSF3 4 i F- [ n] A8 5§ 42 1iF 58 % B HNRNPC 1]
e #E OSCC [ E A2 , A HE WA OSCC 8T I A Wb ik
Y FA T HE 57 DTk HNRNPA2B1 A] 3@ aF | Bz -
[|] 76 i i 4k (epithelial-mesenchymal transition, EMT)
ik OSCC By 5 iT R 11278 , HNRNPA2B1 AJ G
HA 3 5d LINE-1/TGF-B 1/Smad2/Slug 15 5 18 % #2 1]
EMT {2 i 0SCC #8748 B8 711

6 /N

2 TR, cireRNA m6A &1 7F 22 B A9
T R e A B PR (L, (ELAE 1 B A Ak T 0]
BIREBBL. cireRNA mOA B4 15 11 I 1 5

AT TE A M v B VR A T Il 4 BIF 5 T S5, TR
AFRZE circRNA m6A B4 78 111 529 Hh 14 14 45 L
il A7 10 A 9 3 B 11 s s A A MR S 2 W
SRR S,
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