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Heterologous overexpression of Populus euphratica CPD improved tobacco
resistance to salt, high nitrogen, and drought stress™

CHEN Yongfu, WANG Yang, FENG Qian, TANG Hai, WU Yingging & GAO Yongfeng
School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China

Aﬁﬁm Brassinosteroids (BRs) are a low-dose and high-efficiency steroid hormones, which play an important role in
regulating plant growth and enhancing plant resistance to abiotic stress. The constitutive photomorphogenesis and dwarfism
(CPD) gene encodes a sterol 23a hydroxylase, which plays an important role in the biosynthesis pathway of BRs. In this
study, the function of Populus euphratica CPD gene in abiotic stress (salt, high nitrogen, and drought stress) resistance
was investigated by heterologously overexpressing the PeCPD gene in tobacco. Cloning the cDNA sequence of the P.
euphratica PeCPD gene, and then transforming the overexpressing vector pBI121-35S::PeCPD into wild-type tobacco by
using Agrobacterium-mediated transformation obtained PeCPD overexpression transgenic tobacco plants. Finally, under
different stress treatments (NaCl, high nitrogen, and mannitol), the resistance and related physiological and biochemical
indexes of transgenic plants were tested and detected. (1) Under normal conditions, the fresh weight of transgenic tobacco
was significantly higher than that of the wild-type plants. (2) Under salt, high nitrogen, and mannitol stress treatments, the
root length, chlorophyll, and carotenoid contents of transgenic tobacco plants were significantly higher than those of the wild-
type plants, the activity of the antioxidative enzymes such as superoxide dismutase and peroxidase and osmotic-regulating
chemical contents such as proline, soluble protein, and soluble sugar in transgenic plants were more than those in the wild—type
plants, but malondialdehyde contents in the wild-type plants increased considerably more than that in the transgenic plants.
Heterologous overexpression of PeCPD in tobacco can not only increase the biomass of tobacco but also enhance the resistance
of tobacco to salt, high nitrogen, and drought stress.
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Fig. 3 Phenotype (A) and fresh weight (B) of transgenic plants under
normal conditions. Different lowercase letters indicate significant
differences (P < 0.05) among different strains.
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Fig. 4 The root length of transgenic tobacco seeds under different
treatments. Different lowercase letters indicate significant differences (P<
0.05) among different strains of the same treatment.
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Fig. 5 The chlorophyll (chl) content (A) and carotenoids content (B) of
transgenic tobacco under different treatments. Different lowercase letters
indicate significant differences (P< 0.05) among different strains of the same
treatment.
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Fig. 6 The superoxide dismutase (SOD) activity (A) and peroxidase
(POD) activity (B) of transgenic tobacco under different treatments.
Different lowercase letters indicate significant differences (P< 0.05) among
different strains of the same treatment.
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Fig. 7 The proline content (A), soluble proteins content (B) and soluble
sugar content (C) of transgenic tobacco under different treatments.
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