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Abstract:
Citrus is one of the most important plants for fresh fruit and processing. It contains a
large varieties of flavonoids and is a major source of dietary and medicinal flavonoids.
Improvement of flavonoids content in citrus possess the great potential to increase the
economic value of citrus industry. 4CL gene family encodes the enzyme of
4-Coumarate:Coenzyme A Ligase, a key enzyme to form the common substrate p -—coumaroyl CoA
at diverging point of phenylpropanoid pathway for the two branches of flavonoids and
lignin biosynthetic pathways. The published reports indicated that the competition exists
between the biosynthesis of flavonoids and lignin. The expression of 4CL genes is
influenced by genetic background, the development of the plant and environmental factors
Our previous study identified there are three members of 4CL genes in the citrus. The
class II gene Ci4CL2 is responsible for the flavonoids biosynthesis

In this project, the characteristics of the promoters of 4CL genes will be analyzed to
understand the regulation of the gene expression. The transcriptome sequencing and GWAS
analysis of segregation population resequencing will be carried out to identify the
transcription factors (TF) regulating the expression of 4CL genes. The various citrus
germplasm and tissue types, and peels in fruit maturation period will be used to study
the temporal and spatial expression profiles of the three 4CL genes and TFs, and the
co—relationships with flavonoids and lignin contents. The silence and over expression of
candidate TFs by gene transformation will be conducted to validate the TF and study the
mechanisms controlling the expression of the 4CL genes. The yeast one—hybrid will be used
to detect the interaction of TFs and 4CL genes. The study will unveil the mechanisms of
4CL on biosynthesis of flavonoids and the interaction between the biosynthesis of
flavonoids and lignin. This will provide a solution to improve flavonoids production in
citrus through adjusting the phenylpropanoid mebabolic flux between flavonoids and lignin
biosynthesis by genetic manipulation of 4CL gene expression. The results of the study
will be the important information for further study the genetic mechanisms of the
flavonoids biosynthesis.
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