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Abstract: Objective To mine CYP gene family members in Coptis chinensis based on genomic data and analyze the evolutionary
specificity of CYP719 genes. Methods The CYP gene family members of C. chinensis were identified based on homologous CYP
gene sequence from both Arabidopsis thaliana and Oryza sativa. Analyses of the physicochemical properties of proteins, system
classification, gene structure, expression profile and cis-acting elements of the identified CYP genes were further conducted by
bioinformatics. The CYP719 family members in C. chinensis were identified based on the 23 reported CYP719 genes in other plants,
and their collinearity analysis was performed through homologous sequence alignment. Results A total of 308 CYP genes were
identified in the C. chinensis genomic data, belonging to 45 families in nine family clans. The range of amino acid numbers for encoded
proteins is from 103 to 2 008 aa, with a relative molecular mass ranging from 11 010 to 230 370, and an isoelectric point ranging from
4.85 t0 9.79. The number of CYP gene exons in C. chinensis varies between 1 and 38, with a wide range of variation. A total of 308
CYP genes were unevenly distributed on nine chromosomes of C. chinensis and mainly expanded through dispersed duplication (DSD)
and proximal duplication (PD). The expression of CYP genes was tissue-specific, and nine genes were significantly upregulated in

rhizomes and fibrous roots. In the promoter regions of these CYP genes, stress response elements were predicted to be the most
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frequently occurring cis-acting elements. Through genomic collinear analyses between different plants, the C. chinensis CYP719 genes

have homologous ones in Aquilegia coerulea, Corydalis tomentella, Papaver somniferum, and Aristolochia debilis, but not in

Arabidopsis thaliana, Glycine max, Prunus persica, Chrysanthemum nankingense, Vitis vinifera, Aconitum vilmorinianum, O. sativa,

and Amborella trichopoda. Conclusion C. chinensis has a rich CYP supergene family, in which CYP719 gene shows branch-specific

evolution, laying the foundation for analyzing the functions of this type of gene.
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Fig. 1 Prediction of subcellular localization of CYP gene

family members in C. chinensis
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Different color bands represent different clans, red font refers to CYP protein of C. chinensis, blue font refers to CYP protein of Arabidopsis thaliana

(L.) Heynh., and green font refers to CYP protein of Oryza sativa L.
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Fig.2 Phylogenetic tree of C. chinensis, A. thaliana and O. sativa CYP proteins
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Table 2 Gene distribution of CYP gene family members in C. chinensis

%4 EN A FOERK A H %4 FIRA R PR A H

71 Clan CYP82 43 85 Clan CYP707 8
CYP79 21 CYP729 6
CYP706 20 CYP728 6
CYP93 18 CYP716 6
CYP71 17 CYP90 4
CYPS1 16 CYPS8 3
CYP76 14 CYPS85 1
CYP705 12 CYP720 1
CYP87 9 CYP722 1
CYP78 9 CYP733 1
CYP77 9 CYP718 1
CYP712 6 72 Clan CYP72 19
CYP92 5 CYP721 2
CYP75 3 CYP714 2
CYP99 3 CYP734 1
CYP89 3 CYP735 1
CYP84 3 74 Clan CYP74 2
CYP9Y8 2 CYP727 1
CYP701 1 97 Clan CYP97 3

86 Clan CYP704 9 710 Clan CYP710 1
CYPY5 7 711 Clan CYP711 1
CYP86 4 51 Clan CYP51 1
CYP96 2
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Fig.3 Motif diagram of CYP gene family in C. chinensis

®3 HE CYP EREXIE motif S
Table 3 Motif number of CYP gene family in C. chinensis

Clan

Mot T 70 86 97 74 710 711 51 kK Motiff 551
1180 30 22 20 3 2 1 1 1 260 KLPYLQAVVKETLRLHPPAPL
2 167 31 22 16 3 111 242 FEFIPFGSGRRICPG
3165 4 3 12 1 176 NVWAIGRDPNVWSDP
4 75 1 6 82 MFVAGTDTTSTTLEW
5 148 8 7 3 167 AKKYGPJFKLRLGSVPTVVVSSPEVAKEVLKTH
6 159 4 9 2 3 1 178 AMAELLNNPDILKK AQEEJDQVVGKBRLV
7 169 30 5 4 1 111 212 PREATEDCTIGGYHIPKGTRV
8 163 1171 182 FAPYGPYWRNLRKICTTELLS
9 149 25 3 6 2 11187 PPGPPGLPJIGNLHLLGGPPH
10 154 19 21 12 2 11 210 SLALRVVHLALASLLHCFDWE
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Fig. 4 Distribution of CYP gene family exons in C. chinensis
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Figure A shows the chromosomal localization of the CYP gene family in C. chinensis, with red font indicating tandem repeats of CYP gene family members

in C. chinensis; Figure B shows the collinearity of the CYP gene family in C. chinensis.
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Fig.5 Chromosomal distribution map of CYP gene family members in C. chinensis
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GJ, XG, Y, and YB refer to the rhizomes, fibrous roots, leaves, and petioles of C. chinensis, respectively.
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Fig. 6 Analysis of expression pattern of CYP gene family in C. chinensis
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Fig. 7 Functional enrichment analysis of differentially expressed genes in CYP gene family of C. chinensis
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