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Abstract: To investigate genome-wide mRNA secondary structure reprogramming and its correlation
with translation efficiency under heat stress in wheat, this study performed a multi-omics analysis on
wheat seedlings(cv. Chinese Spring) under different conditions, utilizing SHAPE-MaP and polysome
profiling. The results showed that the SHAPE reactivity of start and stop codon positions in wheat
transcripts was significantly higher than that of flanking regions, exhibiting conserved structural fea-
tures. Compared with the control, heat stress resulted in a decrease in the average SHAPE reactivity
across transcripts, indicating that mRNA tends to form double-stranded structures. This change ex-
hibited reversibility during recovery. At the early stage of heat stress, structural changes in the start
codon region were the most significant. Polysome profiling showed that heat stress caused a decrease
in polysome peaks, and translation was inhibited at the genome-wide level. Correlation analysis re-
vealed that there was no significant correlation between SHAPE reactivity changes and translation ef-
ficiency changes of various functional regions at the genome-wide level. In summary, the heat-induced

increase in mRNA folding may be a proactive defense strategy, which presents a non-linear complex
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relationship with translational regulation.
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