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Research Description:

We have two major lines for our research: understanding the reaction mechanism of
biosynthesis of very-long-chain fatty acids (VLCFA) and VLCFAs modulating cotton fiber cell
elongation.

Very-long-chain fatty acids (VLCFAs, >C20) are wildly distributed in nature, and they are
found mainly in membrane sphingolipids, epi-cuticular waxes, seed storage triacylglcerols of
most plant species. VLCFAs are synthesized by the microsomal fatty acid elongation system,
which consists of four sequential reactions. Through microarray transcriptome profiling of cotton
fiber UniESTs, we identified cDNAs encoding enzymes involved in VLCFA biosynthesis that were
preferentially expressed during the fast fiber elongating period. The cotton cDNAs encoding 3-
ketoacyl-CoA synthase (KCS), 3-ketoacyl-CoA reductase and trans-2-enoyl-CoA reducatse, were
cloned, and functionally characterized by heterologous expressing in yeast mutants. With
regarding to the function of VLCFAs in cotton cells, we reported that many VLCFA biosynthetic
genes are up-regulated during early cotton fiber development. Further, we recently found that
saturated VLCFAs promote cotton fiber and Arabidopsis cell elongation by activating ethylene
biosynthesis gene ACOs, providing an important link between the VLCFA biosynthesis and cotton

fiber elongation
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