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Abstract: The development and clinical application of nucleic acid drugs has been a trendy field.
One of the notable examples is mRNA vaccines, which have been used in the fighting against
SARS-CoV-2. With short development cycles and mature preparation processes, mRNA vaccines
demonstrate advantages in the global supply and in response to virus mutations. Circular RNAs
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(circRNAs) are a group of nucleic acid molecules with more stable structure, longer half-life, and

weaker immunogenicity than mRNAs. Studies have proven that circRNAs can efficiently express

protein products, indicating their potential in drug development. Despite extensive studies on the

biogenesis and biological functions of circRNAs, there is limited research on developing nucleic

acid drugs based on circRNAs. This article provides an overview of circRNAs, including their basic

information, synthesis routes, and mechanisms, and discusses the future development directions of

this field, hoping to provide inspiration for the research and development of drugs based on

circRNAs.
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BT —
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3’ Intron half 5" Intron half
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Exon2 | Custom sequence |  Exonl
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1 4FRNAIMEAERX A KNG HIE B: b5k C: BE&EHL5. D: PIE %
Figure 1 Synthesis of circRNA by four major ways. A: In vivo RNA circularization. B: In vitro RNA
circularization by chemical strategies. C: Circularization by T4 DNA/RNA ligases. D: Circularization by PIE.
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RNA  J 0] DAAE MR P G i Bt S i A 52 1R 19 2R
RNA, NIA YR NEAL CAR-T 407 L4
ftraTREYE. 2022 A, bR AR SO BA I
FAFENERIR RNA 7] LARIREE XS SARS-CoV-2
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R Sk | T RS 2l . A5 7EA
JfL e 5 | R S AR S A, A B R R
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YIRS 52 P2 R o ey, A LR Py, P
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W B RIS I A, — kg2 B ] k45K
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G IR, 25 A AL AR R B, FRAR
RNA 5 mRNA 25X LI O L3 10 34k,
Bl DFSE IR, PRk RNA 12 5% ) — 2 i) 551 .
(1) #5FNIEFRIR RNA K54 55 2H DNA &
JEHANY P, o5k sh 5 530 DNA BUE
FIFF, H455 DNA H5 &k EWR, FEH4 DNA
Wi 245 AE PR RNA (TR R S A e =

T R BURE LR G AR G A E D AR S
IR RNA 259401 78 375 R i e KU .

(2) PR RNA B FHMR g 2 454, IFAERr
A A0 T DIAR G b A E A rh AR B A .
AR BT B, T IRES RS T
W, FEYIFRMEERIN. (3) EHK
AR RNA it i, AUBN ) F 4@ B T B
T3 RNA FRARGEHFFIA, BEAR T H 070184,
K T SEARMERE Ko g | g i AT REYE . (4) HAT
KIBELAE ALK RNA 252 0 i A 3 2 b7
HAR, R F A —EMRmRE. (5)
HATE R F & TEFAR RNA B %A 5 — 1Y bR
e, EES%E mRNA 24P HEFTIEAS, A
FIFAHREZIE K . (6) IR RNA 305 5

Comparison between circRNA and mRNA drugs

Item circRNA mRNA References
Preparation IVT, circularization IVT, cap and poly(A) tail design [20]
Purification RNase R digestion, SEC-HPLC, IP-RP-HPLC Affinity purification (oligo-dT resin), ion [26,54]
exchange chromatography
Capping Not required Required [26,55]
Pseudouridine Not required Required [26,55]
Codon optimizations Required Required [33]
Half-life 108-144 h 36-48 h [19,26,31]
Storage RNase free, non-cryopreservation or under RNase free, ultra-cold condition [26]
fewer freezing condition
Delivery LNP, exosomes LNP, exosomes [42,51]

&: 010-64807509
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KAEF LNP, HAT—E MR, T4 i oh
P8I0 S5 R 2% AR T IR AR -

2 FRTR, PR RNA 1R —Fh 5 0 4= )
o, B OB — R Y 0 1, (R4
IHA 2Bk ik 75 Z RO . GRERABSE, ST
PRERAR RNA 10 HAT AR
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