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Functional analysis of expansin gene GhEXLBI in response to

drought stress in Gossypium hirsutum
QIAN Duo, GU Jieyan, KE Liping, ZHAO Yanyan
(College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Xinjiang is the primary cotton-producing region in China. Drought caused by hot and sunny
summers with little rainfall in the region severely affects the yield and quality of cotton fibers. Mining the
functional genes of Gossypium hirsutum in response to drought plays an important role in cultivating
drought-resistant cotton varieties and ensuring cotton yield and stability. By analyzing the RNA-Seq data
of Gossypium hirsutum under drought treatment, the drought stress response gene GhEXLBI was
obtained. and the expression pattern of the gene in response to drought stress was determined. Virus-
induced gene silencing was used to down-regulate GhEXILBI expression and drought stress-related
physiological and biochemical indices in GREXLBI1-silenced cotton were analyzed. The result showed that
51 genes in the expansin gene family of Gossypium hirsutum were significantly differentially expressed
after the drought treatment, 42 differentially expressed genes (DEGs) were up-regulated, and nine DEGs
were down-regulated. Among them, GhREXILBI responded significantly to drought stress, with the

greatest change in expression level compared with that before drought treatment, and the expression of
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this gene increased by 9. 5-fold after 6 h of drought treatment compared with that before the treatment; the

drought tolerance of GhEXIL B1-silenced plants was significantly reduced than that of control plants, with a

survival rate of about 45%. Reactive oxygen scavenging system-related enzyme activities were significantly

altered in GhEXLBI-silenced plants under drought stress, with a significant increase in malondialdehyde

content, a significant increase in catalase activity, and significant reductions in peroxidase and superoxide

dismutase activities in GREXILBI-silenced cotton as compared to the control. This study provides a new

theoretical basis for further research on the identification of drought stress related genes and the breeding

of drought-tolerant cotton varieties.

Key words: Gossypium hirsutum; expression pattern; GhEXLBI; down-regulated expression;

drought stress
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