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Biological functions of plant circular RNA and its
research progress

LI Yiting, LI Yan, YIN Junliang
(College of Agriculture/Key Laboratory of Sustainable Crop Production in the Middle Reaches of the Yangtze River
(Co-construction by Ministry and Province), Ministry of Agriculture and Rural Affairs, Yangtze University, Jingzhou 434025, China)

Abstract In order to gain an insight understanding of the biological functions of plant circular RNA
(circRNA) in plant growth and development process and stress response, literature searching was
conducted based in CNKI, Web of Science, and SPIS Academic Resources Online by taking "circular
RNA", "biological function", "biological function", and "stress response" as keywords. A total of 92 relevant
publications were retrieved. The classification and formation mechanisms of plant circRNA, the
identification tools, and their biological functions were summarized. The results show that plant circRNA can
be classified into exonic circRNA, intronic circRNA, and exon-intron circRNA. The formation mechanisms of
circRNA include four main types: Lariat-driven circularization, exon-flanking intron reverse complementary
pairing-driven circularization, RNA-binding protein-mediated exon circularization, and intron circularization
driven by reverse splicing at the 5’ and 3’ ends. circRNA are found to play multiple biological functions,
including acting as miRNA sponges to regulate miRNA expression; participating in the regulation of plant
growth and development, and responses to abiotic and biotic stress, and involving in protein translation
and in pathways related to protein-protein interactions.
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Fig. 1 Mode of circRNAs formation
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B circRNA & 7 K i 1 miRNA &5 & 7 55,
A 2oV A AR AR S Ak R B miRNA 43, E 1
] 22 98 4% miRNA T 08 58 B ) R 3800 53
cireRNA At , A0 & B> B0 A 9 cireRNA & 4
miRNA 45 & i &, H #.4 circRNA 1 & A 2 4>
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miRNA S 8 5 #5387 Kulcheski %5 fff
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Table 1 The commonly used software for circRNA prediction

At 44 [ 41k Pi & SCHK
Software name Uniform resource locator Developer Reference

CIRCfinder https : //github. com/YangLab/CIRCfinder Zhang %5 [10]
CIRI-full https : //sourceforge. net/projects/ciri-full/ Zheng % [26]
MapSplice http : //www. netlab. uky. edu/p/bioinfo/MapSplice Wang %5 [27]
circRNA _finder https : //github. com/orzechoj/circRNA _finder. git Westholm % [20]
KNIFE https : //github. com/lindaszabo/KNIFE Szabo 4% [22]
CircDBG https : //github. com/Ixwgcool/CircDBG Li%§ [28]
find circ https : //github. com/marvin-jens/find _circ Memczak 45 [29]
CircExplorer2 https : //github. com/Yangl.ab/CIRCexplorer2 Zhang %5 [19]
CIRI2 https : //sourceforge. net/projects/ciri/files/CIRI2 Gao % [21]
PcircRNA finder https : //github. com/bioinplant/PcircRNA _finder/ Chen %5 [23]
CircPlant http : //bis. zju. edu. cn/circplant Zhang % [24]
PCirc https : //github. com/Lilab-SNNU/Pcirc Yin % [25]
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(a) The role of circRNA in the coloring and ripening of tomato fruits, the accumulation of chlorophyll content in rice, the nodule formation and

lateral root development in soybean, and the leaf development and flowering in Arabidopsis; (b) The function of circRNA under cold, heat, salt,
and drought stress; (¢) The influence of circRNA during infection by Phytophthora infestans, Magnaporthe oryzae, and Xanthomonas albilineans
Pl o e 4 Rk URCT 3Gk (407 (46,0471 .0481.[491.[561.[57].[58] .[60].[61].[71].[72].
The data shown in this figure are from the study by[401,[461,[471,[481,[491,[561, [57], [58], [60], [61], [71], [72].

2 149 circRNA © A £ W Z TN EE
Fig. 2 The known biological functions of plant circRNA
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