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Abstract: [Objective] In order to explore the key genes involved in oil content and fatty acid metabolism in
Camellia oleifera. [ Method] transcriptome analysis was performed on the kernels of Camellia oleifera seeds at
three key developmental stages (July 7, August 14, and October 3), and correlation analysis was conducted on the
expression levels of enriched key genes involved in fatty acid metabolism, oil content, and the proportions of
various fatty acid components. [Results] Transcriptome sequencing and analysis showed that a total of 17772
differentially expressed genes (DEGs) were obtained, of which 11006 (61.93%) were up-regulated and 6766
(38.07%) were down regulated. Moreover, the number of upregulated DEGs was higher than the number of
downregulated DEGs at each stage, with the highest number of DEGs observed in Em0707vsEm1003. After
removing duplicates, a total of 9625 DEGs were obtained, of which 1302 DEGs were shared among the three
comparison groups. The DEGs unique to each comparison group in Em0707vsEm0814, Em0707vsEm1003, and
Em0814vsEm1003 were 452, 1652, and 676, respectively. GO (Gene Ontology) analysis showed that a total of
1302 DEGs were enriched to 195 GO terms in the three comparison groups. GO enrichment analysis of each
comparison group's unique DEGs showed that 452 unique DEGs were enriched to 14 GO terms in
Em0707vsEm0814, including 10 biological processes and 4 molecular functions; In Em0707vsEm1003, 1652
unique DEGs were enriched with one molecular functional GO term, which represents the activity of nicotinamide
adenine dinucleotide phosphate oxidase (NADPH), a 3-oxoacyl acyl carrier protein reductase; The 676 unique
DEGs in Em0814vsEm1003 collectively enrich 17 GO terms, including 10 biological processes and 7 molecular
functions. Further KEGG analysis showed that the three comparison groups shared DEGs enriched in five pathways:
flavonoid biosynthesis, phenylpropane biosynthesis, diarylheptane and gingerol biosynthesis, flavonoid and
flavonol biosynthesis, and glutathione metabolism. Analysis of DEGs shared and unique to each of the three
comparison groups revealed significant enrichment in five KEGG pathways, mainly including flavonoid
biosynthesis, phenylpropane biosynthesis, diarylheptane and gingerol biosynthesis, flavonoid and flavonol
biosynthesis, and glutathione metabolism. KEGG analysis of DEGs unique to each comparison group revealed that
no significant KEGG enrichment pathways were found in the Em0707vsEm0814 and Em0814vsEm1003
comparison groups, while in the Em0707vsEm1003 comparison group, four KEGG pathways were significantly
enriched, mainly including fatty acid biosynthesis, fatty acid metabolism, biotin metabolism, and pyruvate
metabolism. Among them, there are a total of 12 DEGs involved in fatty acid biosynthesis and fatty acid metabolism
pathways. Further determination of oil content and fatty acid composition in seeds at different stages, and
correlation analysis showed that the expression levels of ACC, KASIIl, PATE, KAT2, and SAD genes were
significantly positively correlated with seed oil content and C18:1n-9c, while KASIII, ACC, PATE, and KAT2 genes
were significantly negatively correlated with C16:0. [ Conclusion] ACC, KASIII, PATE, KAT2, and SAD genes
may be key genes regulating oil content and fatty acid metabolism in Camellia oleifera, providing scientific basis

for genetic improvement of Camellia oleifera.
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