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Effects on Amino Acid Levels and Transcriptome in Early
Developmental Endosperm of Zea mays L. under Low Nitrogen
Stress Treatment
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Abstract: Nitrogen is an essential nutrient element that affects the growth and development, yield and grain
quality of maize (Zea mays L.). To explore the key genes of maize endosperm in early development in response
to low nitrogen stress treatment and reveal the physiological responses and molecular mechanism of maize
endosperm against low nitrogen stress, the amino acids content and amino acid derivatives analysis, as well as
transcriptome sequencing were performed on inbred line B73 kernel treated by low nitrogen and full nitrogen on
six days after pollination. Physiological measurement showed that the contents of 10 amino acids or amino acid
derivatives increased under low nitrogen stress, and the contents of threonine, [ -amino-isobutyric acid,
histidine, B -alanine, and lysine increased the most, with the increase ranged from 71.1% to 153.1%. The
contents of other 21 amino acids or amino acid derivatives decreased, and the contents of ornithine, cystine,

asparagine, phenylalanine, and a-aminobutyric acid decreased the most, with the decrease varied from 51.6% to
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65.8%. Transcriptomic analysis showed that compared with sufficient nitrogen treatment, the 3, 185 significantly
up-regulated and 2, 612 significantly down-regulated differentially expressed genes (DEGs) were identified in
maize kernel under low nitrogen stress, respectively. In addition, a total of 12, 9, 20, 10, and 21 DEGs/
differentially expressed transcription factors were detected in the nitrogen metabolism pathway, cyanoamino acid
metabolism pathway, as well as AP2/ERF-ERF, bZIP, and WRKY transcription factor families, respectively.
Therefore, these candidate genes may be important gene resources for maize endosperm response to low nitrogen
stress, which may lay a foundation for the molecular mechanism of maize endosperm response to low nitrogen

stress and develop low nitrogen tolerance maize varieties.

Key words: maize (Zea mays L.) ; low nitrogen stress; amino acid/amino acid derivative; transcriptome

sequencing ; nitrogen metabolism ; cyanoamino acid metabolism; transcription factor
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Zm00001d046210 B- b e (bglB) CTGCTGTGGAAGCACGTCTC  TACTGGTCCGCAGCCACATC
Zm00001d033747 AR A I (glnA) ATGGCTCTGCTCTCCGACCTC GTTCCACTTCGGAAGCTTGCT
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Zm00001d011454 TRIREFE (cynT) TCCAGCGTCGTCGGTAGCCT TCATACACCTCGGTCTTGAAC
Zm00001d010482 HIT -6~ R S A B (PGT) CACTGTCTTGCCCTCGACTC  CAAAGCAGACCCTCTGATTC
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SN: Sufficient nitrogen treatment; DN: Low nitrogen treatment;
Different lowercase letters indicated a significant difference
(P<0.05) ; The same as below
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Fig.1 The nitrogen accumulation in various tissues of
maize kernels at 6 days after pollination

under two nitrogen treatments
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Fig.2 The contents of 31 amino acids and amino acid derivatives in maize endosperm

at 6 days after pollinationunder under two nitrogen treatments
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Fig.3 RNA-Seq data analysis in maize endosperm at 6 days after pollination under two nitrogen treatments
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