e 798 - AR B 121202555 524555980 Cancer Res Prev Treat,2025,Vol.52,No.9

doi:10.3971/j.issn.1000-8578.2025.25.0121

IMARNAS E B FUZ Z WS IR AE FAY
Wit R

HARY, BRK

Research Progress of Circular RNA and Protein Ubiquitination Modification in Cancer
HUANG Qintian'?, GUAN Chengnong’

1. Department of Oncology, Affiliated Hospital of Guangdong Medical University, Zhanjiang
524002, China; 2. Department of Oncology, The First Dongguan Affiliated Hospital of
Guangdong Medical University, Dongguan 523106, China

Corresponding Author: GUAN Chengnong, E-mail: guanchengnong@163.com

Abstract: Circular RNAs (circRNAs) are a class of noncoding RNA molecules with a covalently enclosed
circular structure and are more stable than linear RNAs. CircRNAs possess unique characteristics and
biological functions, playing key roles in the occurrence and development, proliferation, metastasis, invasion,
and drug resistance of various types of cancer. Protein ubiquitination modification regulates the stability and
functions of proteins through the ubiquitin-proteasome system (UPS), and affecting tumor-related signal
transduction pathways. Interactions between circRNAs and UPS in cancer have attracted considerable
interest. They may be novel biomarkers for cancer therapy and potential targets for mitigating tumors’ drug
resistance. This article systematically reviews the molecular mechanism and clinical translational potential of
circRNAs and protein ubiquitination modification in cancer and discusses their application prospects in
diagnosis, treatment prognosis and overcoming drug resistance.
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Figure 1 Biogenesis mechanisms of circular RNAs

linearRNA

1 IMKRRNAME R EFEYFSFE
1.1 FIRRNARYAEY &4

CircRNA 2 1 BT AmRNAE 17 [ 7] 5 398 i i)
MG T o HIRELEH BT AR T &
T DX S B 4240 45 5 U3 B A7 a5 A S ) i
2, BT CircRNAGZ 3'poly-A BB AIS wlE +, ff
HAT A 3R HTR NaseR A S MII ) i, i e B
L ZRMERNATE 2 i AsoE PER Y, B Sl
FARFAEYE B2 MR &, HATCireRNAAE
YR ABURI T4 A LU U2 (1) SRR F kR
TR MBI, (2) BETERIKNHL; (3)
WEFARML; (4) RNAZSGHEE (RBPs) =
AL R, X EEHLHASAE 7R T circRNAs
AL REVESRUR, WA TR A HAE L D e k8 4a rp
ITIRERR AL T B S5 FSER
1.2 FRIRRNAR A= M2

Bt AR (NGS ) BARFKHUR S 4 2
IYBTHPRIE K, circRNARAE )2 F 451k B Hooh fig
LIS B TR A~ . A5 RB, cireRNARLIA
FELZFAEY)2ES R, AR A AR R rh ke DG A
PERM, IWAFHURIAE, cireRNARYAEY) 22 HE
FEARRAELLT = AR (1) EFEAHEE:
circRNAGH i3 45 A Fr 2 5L B o 7 X, 4%
PETT L A B S s (2) Festd AR Y
miRNAW 7 T4, T2 PES5 G miRNA, MM
M miRNAXT #0 2  mRNARY 7R /E s (3) &
MR A FcircRNAE £ — & 1Y g i B
RIS BT Z K, S 5EAREN
U X R I Y T AT IXEHEZRASRNATIREL
FHHINER, BRI AR TR T B

Exon3 3

3) 4)

EIciRNA linearRNA



+ 800 -

AR B 121202555 524555980 Cancer Res Prev Treat,2025,Vol.52,No.9

2 ZER-BEABERSEMMR KR IEE
UPS 5 Gt s ELAZ A W0 A0 I P 25 1 5 e ) 2
Witz —, HiZ % (Ubiquitin, Ub) . 12 & BI5
(Ubiquitin-activating enzyme, E1) | 2R E
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KL E AR, KA SO S 72 R
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Table 1 Types of E3 ubiquitin ligases
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Figure 2 Diagram of ubiquitin-
proteasome system (UPS) cascade
reaction
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