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Abstract

Key words

N6-methyladenosine (m6A) is the most common epigenetic modification in eukaryotic RNAs, which is
dynamically balanced and reversibly changed in organisms through the coordinated regulation of
methyltransferases, demethylases, and reader proteins. It affects the splicing, processing, localization,
transportation, translation, and degradation of RNAs, thereby regulating the progression of tumors.
Circular RNAs (circRNAs), as the novel multifunctional non-coding RNAs, possess characteristics like
structural stability, evolutionary conservation, high abundance, and tissue specificity. Additionally, they
participate in regulating various physiological and pathological activities by serving as a sponge of
microRNAs (miRNAs), binding proteins, translating proteins, and modulating gene transcription and
splicing, and are expected to provide new molecular markers and potential drug targets for the early
diagnosis and treatment of tumors. Numerous studies have indicated that m6A and circRNAs can
independently regulate oncogene expressions, and there is mutual regulatory interaction between them.
M6A modification can regulate circRNA biogenesis, nuclear export, degradation, translation, and innate
immunity. Similarly, circRNAs can regulate m6A modification through mechanisms such as acting as a
miRNA sponge or binding m6A modification enzymes. Both participate in processes such as
proliferation, migration, invasion, stemness, drug resistance, and the immune microenvironment of
tumor cells, which will help discover more regulatory mechanisms and therapeutic targets for tumor
research. However, given the complexity of m6A modification and circRNA biology, many aspects of
research still need to be clarified. For example, m6A detection technology is not yet accurate, the
database of m6A-modified circRNAs is still lacking, and efficient production methods and delivery
system optimization for circRNAs are still in the early stages of development. Therefore, further in-depth
research is needed on the interaction network between m6A modification and circRNAs. This article
reviews the characteristics, formation mechanisms, and biological functions of circRNAs, along with an
in-depth discussion on the basic concepts and current research status of m6A methylation modification,
and also summarizes and analyzes the interaction between m6A modification and circRNAs and their
impact on the occurrence and development of malignant tumors, as well as discusses their clinical
application value and prospects, aiming to offer new perspectives for early tumor diagnosis, precision
treatment, prognosis assessment, and drug development.
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FROIR RNA  (circular RNA, cireRNA)  H A #% 15
F N ARG RS RNA, b 4E i S 4] 6 3% 25 IR 454
A & s B 1E RNA 8% B2 b V) Bl B A, % 45 W
circRNA 5 43 # 72 A0 B o v . B 2 &7 3 5 RNA
J¥ Ml cireRNA TH 5 T 29 JF &, circRNA [ £5 44
Ak . Tife . HLURE R R IR ROE W i R ok
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RAEE B TEH .

N6- H 3L i 12 % ( N6-methyladenosine, m6A )
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Figure 1 The dynamic and reversible process of m6A methylation modification
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Figure 2 Illustration of the interaction between circRNAs

and m6A modification in tumors
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Tablel The role of m6A-modified circRNAs in cancer
Jiegg 2 78 m6A &1 m6A 7E cirerNA HEGVEH] ELY i E =BT
T AR 2 A METTL3 R circCUX T AY mOA 4, Fo ik 7T [59]
B AIKBH5 K RNA B8 P cireCCDC134 263k e [55]
S5 YTHDC1 2 cireNSUN2 A% it} g [27]
Al kA YTHDF1 5 circALG1 5 miR-342-5p K945 5 AE 1 TR FRZE [53]
JiT4 IGF2BP1 HEINRNA B8 HEHE R cire MDK (13635 HrE R RE [54]
JiFs m6A HEHIN RNA B8 PEHR R cireRNA-SORE 1k e (YA ] [60]
iR IGF2BP1 {EE mOA B cireMAP3K4 HHi% IR 24P [61]
/Nt f YTHDC1 {2 m6A 11 circIGF2BP3 [ LE ¥ %A GREIA I [43]
JE/ N AL filides YTHDF2 HE I m6A B circ ASK 1 B Ff: g = A e [33]
5988 YTHDC1 R cire MET 4247 H Ha5H [52]
BRI METTL3 fEE cireRNF220 (1) m6A 1415 , 35 H e ik a5 [51]
JER RS B METTL3 A5 cireMYO1C 34k G AR [66]
2 circRNA 2R E 3T moA & 1f =N
Table 2 The impact of circRNAs on m6A modification in cancer
iR i) circRNA P45 circRNA 7E m6A H1 191E ] HEYpeE T Rg S22k
Jivdo circ_0072083 TFLRE I miR-1252-5P ik ALKBHS %3k BRI 2 [63]
e S g cireNEIL3 THZ 2R /4R AR A5 LOF2BP3 [ GG [69]
LA circBACH2 TFLR I has-miR-944 J4 57 HNRNPC 235 HA5H [45]
JiTse8 circRHBDD1 3L YTHDF1 B PD-1IRY7 N 24 [64]
JiT9 rteisE2F 5 IGF2BP2/YTHDF2 F HAE il [59]
AR/ N e i hsa_circ_0072309 L1 miR-607, 13 FTO ik TR EE [47]
/N A9 cireNDUFB2 PEHEIGF2BPs 12 Z AL GPEIALE [42]
R circPTPRA 5 IGF2BP1 AHE AR %% [56]
5t g ¢irc0008399 5 WTAP (25 & ik MTC B AL NSV 24 [62]
ezl circPDESA BELET WTAP I 7 , BEAR mOA AR 7K L7 [57]
5 s circARHGAP29 5 IGF2BP2 AHE AR ZVbIEE [65]

41 E. EIBMEZE

Jip e B MG BE L RS R(R 28 02 MR R AR K
3 7). Chen 25 4§ METTL3 it 3% ik % 5 11
cire1662 3 33 13 YAPL 4 % A ¥ 45 1 1 98 40 i
EBMEZE. 75— A8, METTL3 4t 3 /9
circRNF220 72 24 miR-330-5p i 45 ok b 2 77 £ 15,
DL B PR R . Yang ZEP2HGE , cireMET 18 i3
m6A K = T 2 A%, AR i G 6 B g
cireMET AN AW 38 F 78 24 miRNA W B 5] 7 9 4%
SMAD3 & ik, 7] H#5 mRNA 254 4% CDKN2A
mRNA £ % P . YTHDF1 3 52 3 il ALG1 pre-mRNA
) m6A & i K -, i 3 circALG1 38 4 M Y U8 1
RNA B, B9 45 5 MR 28, circALG1 A%
R 45 B i T TR IR T S RIS AR AT Du AP
ih, cireMDK fiE$H 55 IGF2BP1, #2755 55 s K E 54
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FEE, cireMDK 3 12 767 47 W B miR-346 1 miR-874-3p
LR # [] ATG16L1, i 1F JF 9 08 8 o 1% 0 9% 141 BA A
Wit T AT P4 cireMDK 19 siRNA, Jfis FHE ( B-4
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