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Identification of Acyl CoA Synthetase Family Genes in Ca
mellia oleifera and Screening of Angelicae Acyl CoA Synt
hetase Genes

Abstract [Objectivel Camellia oleifera is a unique woody edible oil tree species in China. The secondary
metabolite triterpenoid saponins have anticancer activity, and Angelica acyl modification can enhance the anti-
inflammatory and anticancer pharmacological functions of triterpenoid saponins. The biosynthesis process of
saponins in vivo uses Angelica acyl CoA as an Angelica acyl modification donor. The identification of acyl-
coenzyme A synthetase ( ACS ) gene family and the screening of Angelica acyl-CoA synthetase gene are of great
significance for the study of triterpenoid saponin synthesis in Camellia oleifera. [ Method] In this study, the acyl-

CoA synthetase family genes of Camellia oleifera were identified at the genome-wide level. The AMP binding
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domain hidden markov model (HMM ) in Pfam and Arabidopsis thaliana ACS gene, EpCCLI, EpCCL2, EpCCL3
in Euphorbia peplus, HICCL4 in Humulus lupulus and StCCL in Solanum tuberosum with the function of Angelica
acyl-CoA synthetase were used as reference genes to identify the ACS gene of Camellia oleifera. According to the
protein sequence alignment of the Camellia oleifera ACS gene and the reference gene, the phylogenetic tree was
constructed. The distribution of related genes on chromosomes, gene structure, protein domain, physical and
chemical properties prediction, subcellular localization and tissue-specific expression were analyzed to screen the
candidate genes of Angelica acyl-CoA synthetase in Camellia oleifera. [Result] It was identified that the genome
of Camellia oleifera contained 35 ACS family genes, which were distributed on 9 chromosomes of C.oleifera, of
which 23 genes had a tandem relationship on the genome. According to the phylogenetic tree, 35 genes were divided
into 5 subfamilies. Among them, 10 ACS genes were related to the synthesis of Angelica acyl CoA, all of which
contained AMP binding domain and ACS characteristic conserved motif. Transcriptional expression analysis
showed that Co02g005016, Co10g155733 and Co10g015711 genes were specifically highly expressed in fruits,
which could be used as candidate genes for angeloyl CoA synthetase in Camellia oleifera. [ Conclusion] Thirty-
five ACS genes were identified and divided into five branches by phylogenetic analysis. Finally, three key candidate
genes of Angelica acyl-CoA synthetase in Camellia oleifera, Co02g005016, Col0gi155733 and Col0g015711, were
screened.
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