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Abstract: Circular RNA (circRNA) is a single-stranded circular closed RNA molecule formed from
linear RNA through reverse splicing. circRNAs are stable, highly conserved, and tissue-specific.
circRNAs can regulate physiological and pathological processes through various mechanisms such as

formation of competing endogenous RNA and interaction with binding proteins. It has been recently
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revealed that circRNAs can be translated into peptides and proteins to participate in the initiation and

development of cancer. circRNAs are promising diagnostic and prognostic markers for human cancers as

well as potential drug targets for cancer therapy. This review summarized the research progresses related

to circRNA-encoded peptides and proteins in a variety of cancers. These peptides and proteins are

translated through two different mechanisms that depend on internal ribosome entry site and m6A,

respectively. We also summarized the potential use of circRNA-encoded peptides and proteins in the

diagnosis, treatment, prognosis and mechanistic studies of various cancers.
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Figure 1 circRNA formed by three major ways. (A) Lariat-driven circularization: due to the exon skipping
mechanism, the back-splicing process takes place, which leads to lariat formation. This process is a
non-canonical splicing pathway that synthesizes three distinct products: circRNAs, mRNAs with skipped
exons, and lariat structures. (B) Intron-pair-driven circularization: introns pairing (usually Alu repeats) can
induce back-splicing (as shown by the dotted line in the figure) . The introns are covalently bound together to

synthesize a circRNA. (C) RNA-binding proteins driven circularization: RNA-binding proteins (RBPs)
usually bind introns flanking exons that will form circRNAs, and RBP dimerization promotes the

back-splicing process (as shown by the dotted line in the figure).
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Figure 2

circRNA translated by two major ways. (A) Internal ribosome entry site (IRES) drives the

initiation of circRNA translation. (B) m6A modification of ribosome binding site drives the initiation of

circRNA translation.
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Table 1 The function and expression of translatable circRNAs in cancer

circRNA Cancer Role in cancer Regulations References
circFBXW?7 Glioma tumorigenesis Anti-oncogene Down-regulation [50]
circPINT Anti-oncogene Down-regulation [28]
circAKT3 Anti-oncogene Down-regulation [51]
circSHPRH Anti-oncogene Down-regulation [26]
circ-E-Cad Oncogene Up-regulation [52]
circSMO Oncogene Up-regulation [53]
circEGFR Oncogene Up-regulation [54]
circPPP1R12A Colon cancer Oncogene Up-regulation [27]
circFNDC3B Anti-oncogene Down-regulation [55]
circMAPK1 Gastric cancer Anti-oncogene Down-regulation [56]
circDIDO1 Anti-oncogene Down-regulation [57]
circE7 Cervical cancer Oncogene Up-regulation [58]
circHER2 Breast cancer Oncogene Up-regulation [59]
circBUB1B Multiple myeloma Oncogene Up-regulation [60]

T J S BETE circRNA B — & B F AR 3k
iMoo B —, AWE R IO R G A v T Y
circRNA A—EBIREN L, TLrFEYF
S — IR 55 ., circRNA FHF&E T
IR AR RS AT B2 2 5, fiTH
Sy FRNAIN s 55 =, circRNA A 495
—/NSEHEN) ORF; 250U, cireRNA BHIREAS
HESR AT R S [R]85 e A O MR Sl % . B
A, KREZHL cireRNA K HBHPRE FUAE 73 7oK
P BRI, 1 A B TR AE Y i K2 W RS
IT o ARAE BEAE BT EAR B0 RN & AT TR A
AR, circRNA FHIEE FURE2 9 Fihe i IO ve 42
AT Y PSS U E

circRNA BIFE MR T2 5EEN A4 .
KIRZHN, BHEPIIE KB circRNA BiFE A A
DA i B JUL 4 B i 1 48 R 4 Ak D e O )
I, circRNA B3 F1 75 2 Pl 40 i 455 38 i o
% AR R, X EERFSE R B, circRNA
B R LEHLA AL Ty T A E ], BA AL
REGBFFEE T o

B2, K circRNA BHIREE e IE B )
AN [F) 01 WL A A A B R S A9 I R TR
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75 BT A B S . AR AR RN 2,
circRNA FHIEHLHI I SE 1B ARG, A7 2
BB T SR R A B, AR TTEL . X
it L — AR A R LB — A L — e,
H i BOBFFE IR AR T TR B A A 2
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