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Identification of bHLH gene family in Camellia oleifera
and analysis of its expression under drought stress
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Abstract: [Objective] bHLH transcription factors play important regulatory roles in plant growth and
development, as well as in response to abiotic stress. Camellia oleifera is an important woody oilseed tree species
in the mountainous and hilly areas of southern China. The continuous summer and autumn drought in its main
production area poses a serious challenge to the growth and intensive cultivation management of C. oleifera.

Exploring the members of the PHLH gene family in C. oleifera and their expression regulation patterns in response
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to drought stress is of great significance. [Method] Based on the whole genome data of C. oleifera, this study
identified members of CobHLHs, analyzed their phylogenetic relationships, studied their distribution on C. oleifera
chromosomes, predicted cis acting elements, and analyzed collinearity among family members, to clarify the tissue
expression specificity of CobHLHs and their expression patterns under drought stress and ABA treatment. [Results]
A total of 127 CobHLHs were identified in this study. Based on their phylogenetic relationships, they were divided
into 17 subfamilies. The results of collinearity analysis showed that a total of 22 fragment duplication events
occurred across the entire genome. The comparative transcriptome analysis of leaf tissue under drought stress
showed that a total of 106 CobHLHs were involved in the response process of C. oleifera to drought stress.
Organizational specific expression analysis revealed that CobHLHs involved in drought stress are mainly highly
expressed in leaves and relatively low in roots. PEG simulation of drought stress and homologous gene function
prediction confirmed that the expression of 9 CobHLHs was induced to varying degrees by drought stress, and there
were differences in the regulation modes of different gene expression. CobHLH071 was low expression under
drought stress, with 0.07 and 0.24 time higher expression than the control at 12 and 48 hours, respectively;
CobHLHO006 and 082 are highly expressed under drought stress. CobHLH006 was 8.2 and 54.1 times higher than
the control at 12 and 48 hours after drought stress, while CobHLH082 was significantly higher at 48 hours after
drought stress. Further study on the possible expression regulation mode of CobHLH071 by ABA treatment showed
that CobHLH(7 1 may negatively regulate drought stress response through ABA dependence. CobHLH006 and 082
may positively regulate the response of C. oleifera to drought stress by affecting the expression of genes related to
ABA signaling pathway, but the response time of the two may be different. The former may also have an ABA
independent regulation mode. [ Conclusion] This study laid a theoretical foundation for the functional study of
bHLH gene in C. oleifera, and also provided a basis for further study on the molecular mechanism of drought

tolerance in C. oleifera.

319



