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Research status of transcription factors involved in controlling gene
expression by nitrate signaling in higher plants
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Abstract Nitrate is an important nutrient and signaling
molecule in plants that modulates the expression of many
genes and regulates plant growth. In this study, we cover the
research status of transcription factors related to the control
of gene expression by nitrate signaling in higher plants.
Nitrate reductase is a key enzyme in nitrogen assimilation, as
it catalyzes the nitrate-to-nitrite reduction process in plants.
A variety of factors, including nitrate, light, metabolites,
phytohormones, low temperature, and drought, modulate the
expression levels of nitrate reductase genes and nitrate
reductase activity, which is consistent with the physiological
role if. Recently, several transcription factors controlling the
expression of nitrate reductase genes have been identified in
higher plants. NODULE-INCEPTION-Like Proteins (NLPs)
are transcription factors responsible for the nitrate-inducible
expression of nitrate reductase genes. Since NLPs also
control the nitrate-inducible expression of genes encoding
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the nitrate transporter, nitrite transporter, and nitrite reductase,
the expression levels of nitrate reduction pathway-associated
genes are coordinately modulated by NLPs in response to
nitrate. Understanding the function of nitrate in plants will be
useful to create crops with low nitrogen use.
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Fig. 1 Model of gene expression related to nitrate signaling in higher plants
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&> NIRI 571 A+ NRE | Gt =2 A5/ Helomn, o]

AtNIR1
HoNIR
ZmNIR
AtNITR2.1
AtNITR2.2
AtNIA1

-104 AGAAACAACTITGACCCTTTACATTGCTQAAGAGCTCATCTCTT -62
-233 ACATACAAAATGACCCTTAACCATGTCCAAGAGTCCCCTCTTA -191
-159 TGCGTCTGCCTGCCCCCTTGAACTCCCQAAGAGCCAAGAACCA -117
-1041 AATAATCAAATGACCTTTCGTTTAATGGAAGAGACTTCGACCA -999
-591 TGTAATCCAATGACCTTTCGACTGATCAAACAGACTCACCTTT -549
+5113 GATATGGTTTTGACCCTTGTAAGCACGAAACAACGTTCTTTAG +5071

Fig. 2 Alignment of the nitrate response element (NRE) sequence in plants. The red box shows the conserved region
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Fig. 3 Multi-sequence alignment and typical conserved domains of NLP proteins in plants
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