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Transcriptome and metabolome analysis of maize roots under low temper-
ature stress
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Abstract: Cold stress is one of the primary abiotic stresses limiting the growth of maize seedlings. In order to study
the effect of low temperature stress on maize roots, this study used maize inbred line B73 as the experimental material, and
dynamically monitored the growth of the primary root at different time points under control (28 °C day/22 °C night) and
low-temperature treatment (15 °C day/10 °C night). Additionally, we determined the transcriptome and metabolome of the
root tissues from both the control group and the 1-day low-temperature treatment group. Phenotypic characterization results
indicated that the growth of the primary root was significantly inhibited under low-temperature stress. Metabolomic analysis

identified 57 differentially accumulated metabolites, predominantly enriched in starch and sucrose metabolism pathways. A

TS EER2024-11-13 total of 2 769 differentially expressed genes were identified

ESE: F% 0 AR5 40 H (32302654) ; 11354 B A HF& I by transcriptome analysis, which were mainly involved in

H ( BE2022343) starch and sucrose metabolism and phenylalanine metabo-
PEE BT 20 (1999-) , 2o, INARTEIN A, B L0 50 A , M lism. Further integration of transcriptomic and metabolomic
FORBALEH G FH AL, (E-mail ) mz120221390@ stu. analyses revealed that starch and sucrose metabolism were
yzu.edu.cn key pathways mediating root adaptation to low-temperature

BIRAEE : L5 1%, (E-mail) houmiaowang@ yzu.edu.cn stress. Under low-temperature stress, the content of soluble
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sugars such as fructose and glucose significantly increased. A total of 26 differentially expressed genes were identified in the

starch and sucrose metabolic pathways, with 12 genes showing significant upregulation and 14 genes showing significant

downregulation. This study provides a theoretical foundation and candidate genes for further investigation into the molecular

mechanisms of maize root adaptation to low-temperature stress and for genetic improvement.
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Fig.1 Dynamic changes in the length of the main embryonic
root of maize seeds under normal temperature and low

temperature treatments
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Fig.2 Statistical analysis of root metabolites under different treatments
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Fig.4 Transcription factor family annotation and KEGG pathway enrichment of differentially expressed genes
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