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ABSTRACT

Drought stress is one of the main factors limiting plant growth and yield under
unstable climatic conditions. In this study, transcriptomic data of ethanol-
treated and control plants under drought stress conditions and at time intervals
of 1, 3, and 5 days after stress were extracted from the GEO database and
analyzed using the GEO2R tool. Genes with significant expression changes
were identified based on an adjusted p-value<0.05 and [LogFC|>1. The protein
interaction network was constructed with Cytoscape software and key genes
were determined with the CytoHubba plugin. Related functional pathways were
also analyzed using DAVID and ShinyGO tools. Also, the regulatory
microRNAs of hub genes were identified using the psRNATarget tool. A total
of 1144 differentially expressed genes (DEGs) were identified, including 567
up-regulated and 578 down-regulated genes. Ten key genes including KRP1,
ACS6, ZAT10, PUMP4, CAF1-11, CAF1-9, F23F1.6, NUDT21, BAP1 and
F27B13.20 were identified as central regulators involved in drought response,
hormone signaling, oxidative stress defense and gene expression regulation that
are themselves regulated by important miRNAs such as ath-miR5021, ath-
miR854, ath-miR156, etc. The enriched functional pathways included plant
hormone signal transduction, carotenoid biosynthesis and circadian rhythm.
These findings suggest that the exogenous application of ethanol as a cheap and
biocompatible compound can improve plant drought resistance through
changes in key gene expression and activation of effective defense pathways.
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Figure 1. Biological processes, cellular components, and molecular functions of up-regulated (A) and down-regulated
(B) genes in Arabidopsis induced by ethanol treatment under drought stress.
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Figure 4. Bar chart (A) and network analysis (B) of molecular functions associated with down-regulated genes induced by
ethanol treatment under drought stress conditions using the ShinyGO tool
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