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Abstract: Calcineurin B-like (CBL) proteins play an important role in plant abiotic stress response and
calcium signal transduction. In order to explore the role of CBL gene in cotton abiotic stress response, this
study used bioinformatics methods to identify CBL family members in Gossypium hirsutum, and analyzed
the expression pattern of CBL gene in upland cotton under salt stress by using transcriptome data and
reverse transcription polymerase chain reaction. The virus induced gene silencing technique was used to
silence GhCBL10-1 gene and to verify its function. The results showed that 25 CBL genes were obtained
from upland cotton, and there was little difference in physiochemical properties of the member proteins.
Most of the amino acids in CBL proteins were acidic. The CBL proteins of upland cotton were divided into
two groups by phylogenetic tree analysis. Group A included GhCBL4-1, GhCBL4-2, GhCBLA4-3,
GhCBL4-4, GhCBL4-5 and GhCBLS, and the other members belonged to group B. Domain and conserved
motif analysis showed that all CBL genes contain at least one EF-hand domain. The analysis of gene
structure showed that exon-intron structure was similar in the same group, and the gene structure was
different among different groups. Chromosome localization analysis showed that 24 CBL genes were
located on 19 chromosomes, of which 13 CBL genes were located on subgenome A chromosomes,

GhCBL -7 could not be mapped to any chromosome, and the remaining genes were located on subgenome
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D chromosomes. The promoter region of CBL family gene members in upland cotton contains multiple
cis-acting elements that can respond to stress and plant hormones. Under salt stress, 15 genes were
significantly differentially expressed in leaves and roots, and the differentially expressed patterns were
different in roots and leaves. Cotton plants successfully silenced with GhCBL10-1 by virus induced gene
silencing were more sensitive to salt stress than control plants. The results of this study are helpful to
understand the evolution and function of CBL gene family in upland cotton, and provide a theoretical basis
for further study of its function.
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