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Functional study of the soybean transcription factor
GmMYB46 in regulating plant drought tolerance

ZHANG Bin

(Hunan Provincial Engineering Research Center for Ginkgo Biloba, Hunan University of Science

and Engineering, Yongzhou, Hunan 425199, China)

Abstract: To elucidate the functional mechanism of the GmMYB46 gene, a member of the soybean MYB tran-
scription factor family, in response to drought stress, quantitative real-time PCR was used to analyze its expression
levels in soybeans subjected to PEG-simulated drought conditions. The coding sequence of the GmMYB46 gene was
cloned to construct an overexpression vector, and the wild Arabidopsis was transformed via Agrobacterium. Growth
patterns of transgenic and wild Arabidopsis plants under normal cultivation and drought stress were observed. Leaf e-
lectrolyte leakage, soluble sugar, proline content and antioxidant enzyme activity were measured, and stomatal ap-
erture was observed and compared. The results showed that drought stress significantly upregulated GmMYB46 in
roots and leaves, increasing its expression by up to 8.9—fold and 16.3-fold, respectively. Arabidopsis plants with
overexpression of the GmMYB46 gene (OE) were successfully obtained, and the drought tolerance of these plants
was significantly enhanced under both medium and nutrient soil cultural modes, and its growth was better than that
of WT plants. Post drought stress, the electrolyte leakage of OE plants was 46.1% lower than that of WT, the con-
tents of soluble sugar and proline were significantly higher than those of WT, increased by 54.9% and 225.0%, re-
spectively. The activities of superoxide dismutase, peroxidase, and catalase were also significantly increased, in-
creasing by 8.8%, 14.6% and 47.0% in root, and by 11.2%, 69.2% and 21.2% in leaf, respectively. These re-

sults indicate that the soybean transcription factor GmMYB46 enhances plant drought tolerance by increasing soluble
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sugar and proline content, activating antioxidant enzymes, maintaining membrane integrity , regulating osmotic pres-

sure, scavenging reactive oxygen species, and reducing water loss.

Keywords: soybean; transcription factor; GmMYB46 gene; drought tolerance
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Table 1 Primers used in this study
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Note ; Different letters in the figure indicate significant differences between treatments of the same plant part( P<0.05) . The same below.
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Fig.1 Expression levels of GmMYB46 in soybean leaves and roots under drought treatment
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GmMYB46
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Note: A: Schematic diagram of GmMYB46 gene overexpression vector; B: Screening of Arabidopsis resistant
seedlings; C: Identification of transgenic plants in DNA levels, M represents DNA marker, WT represents wild
Arabidopsis plants, 1~3 represents transgenic plants; D: Detection of the expression level of GmMYB46 in differ-
ent transgenic lines, AtACTIN2 as the internal reference gene.
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Fig.2  Construction of overexpression vector and screening and identification of transgenic Arabidopsis
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Fig.3 Comparison of root length of Arabidopsis seedlings under normal and PEG treatment conditions
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Fig.6  Stomatal opening of WT and OE plants under normal and drought conditions
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