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Whole Genome Identification and Tissue-Specific
Expression Analysis of the BAHD Gene Family in Camellia
oleifera

Abstract: [Objective] To identify and characterize the BAHD acyltransferases of Camellia oleifera, the
BAHD gene family members were detected at the whole genome level. We systematically analyze the specific
expression patterns of candidate genes in different tissues, to obtain key acyltransferase genes for elucidating the
biosynthesis mechanism of camellia saponins. [ Methods] The BAHD gene family was identified using the Pfam
acyltransferase family protein structure model (PF02458) and the conserved motifs HXXXD and DFGWG of the
BAHD family. Transcriptome data and real-time fluorescence quantitative PCR from different issues of the
C.oleifera were used to screen for candidate genes related to the acylation modification of terpenoids within the
BAHD family. [Results] A comprehensive identification of 158 BAHD genes was performed in the Camellia
genome. All of the Camellia BAHD genes are randomly distributed across its 15 chromosomes, and 14 pairs of
duplicated genes have been generated during evolution. Phylogenetic analysis indicates that these Camellia BAHD
genes can be divided into 6 branches. The protein motifs and gene structures of BAHD are highly conserved within
each group, reflecting their functional conservation. Synteny analysis suggests that most BAHD genes likely
originate from tandem duplications under purifying selection, providing new insights into potential functional
differences among BAHD gene family members. Additionally, numerous hormone and stress response elements
were found in the BAHD promoters. Using qRT-PCR to verify the core members of the BAHD gene involved in
the modification of terpenoid compounds, it was found that the Col0g1264.11, Co04g0659.15, and Co06g0230.08
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genes had higher expression levels in leaves, roots, and stems, while the Col0gi264.11 gene had the highest
expression level in fruits. [Conclusion] The tissue-specific expression of the BAHD family genes in different
tissues of C.oleifera reflects their functional diversity. Understanding the expression patterns of the BAHD family
genes helps in predicting their functions. qRT-PCR analysis revealed significant differences in the expression of
certain BAHD genes in the roots, leaves, and seeds of C.oleifera. Among them, the genes ColOgi264.11,
Co0420659.15, and Co06g0230.08 showed higher expression levels in the leaves, roots, and stems. The gene
Col0gl1264.11 had the highest expression level in seeds, while other genes exhibited lower expression levels in
seeds. These members can serve as core candidate genes for subsequent functional validation studies.This study
identified key candidate enzyme genes for the acylation modification within the BAHD family of camellia saponin,
clarified the characteristics of C.oleifera BAHD gene family, and laid a research foundation for further elucidation
of the camellia saponin biosynthesis pathway.
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