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MY B-like transcription factor SiMYB42 from foxtail millet (Setaria
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Abstract: Myeloblastosis (MYB) transcription factors are one of the largest families of transcription factors in higher
plants. They play an important role in plant development, defense response processes, and non-biological stresses, i.e.,
drought stress. Foxtail millet (Setaria italica L.), originated in China, is resistant to drought and low nutrition stresses and
has been regarded as an ideal material for studying abiotic stress resistance in monocotyledon. In this study, we ran a tran-
scription profile analysis of zheng 204 under low-nitrogen conditions and identified a MYB-like transcription factor
SiMYB42, which was up-regulated under low-nitrogen stress. Phylogenetic tree analysis showed that SiMYB42 belongs to
R2R3-MYB subfamily and has two MYB conserved domains. Expression pattern analysis showed that SiMYB42 was sig-
nificantly up-regulated under various stress conditions, including low-nitrogen stress, high salt, drought and ABA conditions.
The results of subcellular localization, quantitative real-time PCR and transcriptional activation analysis indicated that
SiMYB42 protein localizes to the nucleus and cell membrane of plant cells, mainly expressed in the leaf or root of foxtail
millet, and has transcription activation activity. Functional analysis showed that there was no significant difference between
transgenic SiMYB42 Arabidopsis and wild-type (WT) Arabidopsis under normal conditions; however, under low-nit-
rogen condition, the root length, surface area and seedling fresh weight in transgenic SiMYB42 Arabidopsis, were signifi-
cantly higher than their counterparts in WT. These results suggest that SiMYB42 transgenic plants exhibit higher tolerance to
low-nitrogen stress. Expression levels of nitrate transporters genes NRT2.1, NRT2.4 and NRT2.5, which are the transcrip-
tional targets of SiIMYB42, were higher in transgenic SiMYB42 Arabidopsis plants than those in WT; the promoter regions of
NRT2.1, NRT2.4 and NRT2.5 all have MYB binding sites. These results indicate that SiMYB42 might enhance foxtail millet
tolerance to low-nitrogen condition through regulating the expression of nitrate transporter genes. This study reveals the
possible functions of SiIMYB42 in a low-nitrogen stress response pathway, and provides a foundation for further under-

standing the entire regulation network of foxtail millet in response to low-nitrogen stress.

Keywords: foxtail millet (Setaria italica L.); MYB-like transcription factor; low-nitrogen stress; gene expression

analysis; gene function analysis
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Table 1 Primers information for this study
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SiMYB42 F:ATGGGTTCTACAACGGCGA
SiMYB42 R:TCATCGCTTCCCTATAGCATTA

SiMYB42-pBl1121
SiMYB42-pB1121

F:CTCTAGAGGATCCCCGGGATTTGGGCTTCTCG
R:ACTAGTGGATCCCCCGGGTTCACCTGCTGCAGC

SiMYB42-GFP F:ATCTCTAGAGGATCCATGGGGCGGCAGC
SiMYB42-GFP R:GCTCACCATGGATCCGAACTTTGCTCCG
SiMYB42-BD F:AGGAGGACCTGCATATGATGGGGCGGCAGCCGTGCT
SiMYB42-BD R:GCCTCCATGGCCATATGGAACTTTGCTCCGTTTGAG
SiMYB42-RT F:TGGACGAGTTCAGCAGCAT

SiMYB42-RT R:CTCCGTTTGAGCCGTTGA

SiActin F:GGCAAACAGGGAGAAGATGA

SiActin

R:GAGGTTGTCGGTAAGGTCACG
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Fig. 2 Expression patterns of the SiMYB42 gene under various treatments
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Fig. 6 Expression levels of SIMYB42 and the nitrate transporters genes in SiMYB42 transgenic plants
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