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Abstract. To analyze the flavonoid biosynthesis pathway in Clinopodium chinense (Benth.) O.
Kuntze and to explore the role of microRNAs ( miBRNAs ) in target gene regulation,
transcriptome sequencing of small RNAs (sRNAs) in the roots, stems, and leaves of C.
chinense was carried out using the BGISEQ-500 platform. In total, 86 conserved miRNAs were
identified, divided into 26 families, and eight novel miRNAs were predicted. Three candidate
miRNAs ( novel _mir3, miR167d-5p, and miR396h) and their target genes involved in the
flavonoid biosynthesis pathway were screened out. Sequence analysis and homologous
modeling of 4-coumarate-CoA ligase, a key enzyme encoded by a target gene, showed that it
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had two conserved peptide motifs and a highly conserved substrate binding groove and
catalytic domain. This research lays a foundation for functional genomics study of C. chinense
and understanding the regulation mechanism of flavonoid biosynthesis.
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glycan degradation; 5. Sphingolipid metabolism; 6. Lysine biosynthesis; 7. Monobactam biosynthesis; 8. Valine, leucine,
and isoleucine degradation; 9. Citrate cycle ( TCA cycle); 10. Glycosaminoglycan degradation; 11. mRNA surveillance
pathway; 12. RNA transport; 13. Glycerophospholipid metabolism; 14. Glycerolipid metabolism; 15. Glycosphingolipid bio-
synthesis-ganglio series; 16. Propanoate metabolism; 17. Lysine degradation; 18. Tryptophan metabolism; 19. RNA deg-
radation; 20; Plant hormone signal transduction; 21. Circadian rhythm-plant; 22. Folate biosynthesis; 23: Sesquiterpenoid
and triterpenoid biosynthesis; 24 Fatty acid elongation; 25 Linoleic acid metabolism; 26 Biosynthesis of unsaturated fatty
acids; 27 Spliceosome; 28. Tyrosine metabolism; 29. Phenylalanine metabolism; 30: Photosynthesis; 31. Flavonoid bio-

synthesis; 32. Brassinosteroid biosynthesis; 33: Peroxisome.

6 REEAAEE ELLE: DEMs $EERF KEGG B EE
Fig. 6 KEGG annotation for differentially expressed miRNA (DEM) target genes in Clinopodium chinense
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7 KRR EIEMRENERERE
Fig. 7 Biosynthesis pathway of flavonoids in Clinopodium chinense
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Fig. 8 Sequence alignment and secondary structure of 4CL in Clinopodium chinense

A: RS ACL 2 [RIZE R BLAL (3 (AN SR (73] 02 N S R C sinsh i) 5 B KUEE3R 4CL I M s
BE (L@ IR R BRSO WSS & RS ISR

A Tertiary structure model of 4CL in C. chinense (yellow and green are N-terminal domain and C-terminal
domain, respectively) ; B: Active sites of 4CL in C. chinense (red and blue balls are amino acids of cata-
lytic active sites and substrate binding sites, respectively).

9 RN 4-BEREE A ERBHNTEEMRE R EEAS
Fig. 9 Tertiary structure model and active sites of 4CL in Clinopodium chinense
© Plant Science Journal http://www.plantscience.cn
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