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Analysis of drought resistance mechanism of bZIP53 trans
cription factor in Betula platyphylla

Wenfang Dong Caiqiu Gao
(Northeast Forestry University Harbin 150000)

Abstract: [Objective] At present, the frequency, duration, and spatial scope of drought occurrence on a
global scale are showing an increasing trend, and drought has become one of the main factors limiting global plant
growth. Identifying and analyzing the function of the BpbZIP53 gene related to drought resistance will provide
important data for a deeper understanding of the molecular mechanism of response to drought stress for Betula
platyphylla. This study aims to provide excellent resources and theoretical basis for genetic improvement of birch's
drought resistance. [Method] This study used stable overexpression and knockout of BpbZIP53 transgenic birch
to observe the growth of transgenic and control before and after drought stress, measure their drought resistance
physiological indicators, and compare the tolerance of different strains to drought stress. Search for target genes
through RNA-seq and identify them using ChIP-PCR, EMSA, Y 1H, and dual-LUC methods. [Result] Based on
the multi-layer regulatory network of drought stress in birch constructed in the early stage, a top-level regulatory
transcription factor BpbZIP53 was screened out, with a coding region of 438 bp and a total of 145 amino acids

encoded. The phenotypic results showed that under drought stress, the growth of overexpressing BpbZIPS53
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transgenic birch was better than the control and even better than the knockout strain. The relative water content of
the overexpressing BpbZIP53 strain was higher than that of the control, and the leaf water loss rate was significantly
lower than that of the control. The MDA and H,O» contents were significantly lower than those of the control, while
the activities of antioxidant enzymes such as SOD, POD, CAT were higher than those of the control, while the
opposite was true for the knockout strain. BpWRKY6 and BpMYB14 were downstream target genes of BpbZIP53.
BpbZIP53 activates the transcription of BpWRKY6 and BpMYB 14 by binding to ABRE elements on their promoters.

[ Conclusion] Overexpression of BpbZIP53 can regulate the expression of BpWRKY6 and BpMYBI14, thereby
increasing antioxidant enzyme activity and reducing the accumulation of peroxides, thereby improving the tolerance

of transgenic birch to drought stress.
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