Molecular Characters of Peanut in Responding to Heat Stress at Reproductive Stage
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[bookmark: _GoBack]Although peanuts grow widely in semi-arid tropical regions, most cultivated varieties exhibit limited tolerance to temperatures above 33 °C, leading to significant productivity losses, specifically during the reproductive stage. Diploid wild relatives show enhanced thermotolerance, evolved under naturally stressful environments. To exploit the genetic potential of utilizing wild species for heat stress tolerance improvement, wild-derived synthetic allotetraploid lines were developed and their transcriptome profiles were assessed in comparison with cultivated varieties across three time points: before stress (BS), last day of stress (LDS), and recovery (Re). Gene (DEGs) and transcript (DETs) level differential expression analyses revealed that high temperature induces extensive isoform/transcript diversity, providing additional biological insights beyond gene level changes. According to the function of DEGs between LDS vs. BS in the significantly enriched pathways, the examined lines were classified as tolerant, moderately tolerant, and susceptible categories. Fifty candidate genes contributing to thermotolerance were identified, including 11 previously validated and 39 novel ones consistently upregulated only in tolerant genotypes. These findings expand understanding of peanut’s transcriptomic changes under heat stress and provide key candidate genes and pathways for breeding thermotolerant peanut cultivars.


