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Abstract: To identify the gene members of SCL3, a key subfamily of the GRAS family in cotton, and clarify their
functions in cotton(Gossypium hirsutum) drought resistance, in this study, SCL3 subfamily genes were systematically identified
using bioinformatics methods, and their physicochemical properties, gene structures, cis—acting elements in the promoter
region, tissue expression specificity, and expression patterns under drought stress were analyzed. Meanwhile, the function of
GhSCL3-D13-1 in cotton response to drought stress was preliminarily verified by virus—induced gene silencing(VIGS)
technology. The results showed that 10 GASCL3 genes were identified from the cotton genome, and all their encoded proteins

were unstable hydrophilic proteins. Conserved motif analysis indicated that genes with close phylogenetic relationships had
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highly similar conserved motif compositions. Analysis of cis—acting elements in the promoter region revealed that the promoter

regions of GASCLS3 genes contained multiple elements related to abiotic stress response. Tissue expression pattern analysis

showed that some GASCLJ3 genes exhibited dominant expression in specific tissues. Expression analysis under drought

treatment indicated that the expression of some GASCLS3 genes was significantly induced by drought stress, among which the

expression of GASCL3-D13-1 was significantly upregulated. qPCR further confirmed that the transcriptional level of GASCL3-
D13-1 could be significantly induced by PEG or ABA treatment. After silencing GASCL3-D13-1 via VIGS, compared with

the control plants, the leaf relative water content(RWC), catalase(CAT) and peroxidase(POD) activities of the gene-silenced

plants were significantly decreased, while the malondialdehyde(MDA) content was significantly increased. These results

indicated that GhSCL3-D13-1 positively regulated the drought stress response in cotton.
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Tab.2 Information of the GhSCL3 genes family members family members in cotton

&% &I1ID g PTG g g A TAIER
Protein name Protein ID Length olecutar Isoelectric point Instability index rand average o ubcctiutar fo
weight hydropathicity calization
GhSCL3-A05  Ghi_A05G19656 464 52 257.37 5.65 64.19 -0.188 2 it R
GhSCL3-A07  Ghi_ A07G10886 416 46 569.60 7.65 49.02 -0.124 40 g %
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Fig.1 Conserved motifs analysis of cotton

SCL3 gene family
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