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Analysis of RNA-binding proteins involved in high temperature tolerance in animals
and plants across species
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We have previously analyzed the temperature tolerance of a simple animal, the nematode C. elegans. Here, we
found that the LHT1 gene that enhances high-temperature tolerance in Arabidopsis thaliana, discovered previously, is a
gene called emb-4 in C. elegans, and that emb-4 mutants with reduced function of the emb-4 gene have weaker high-
temperature tolerance and, conversely, stronger cold tolerance. Using RNA sequencing analysis, we identified genes
regulated by EMB-4, and found that EMB-4 is involved in acidic sphingomyelinase, which is involved in fatty acid
metabolism, and in the enzyme sphingomyelinase, which is involved in the production of fatty acids. Sphingomyelinase
and phospholipid scramblase involved in the local structure of biological membranes. These mutants of C. elegans showed
higher tolerance to high temperatures. The above results reveal genes involved in high temperature tolerance that are
common to two qualitatively different species, animals (nematodes) and plants (Arabidopsis thaliana), and that regulate
genes involved in fatty acid metabolism and biomembrane structure in nematodes. Since similar genes exist widely in

animals and plants, including humans, further analysis is expected to lead to the development of high-temperature tolerant

livestock and crops that can contribute to the food crisis caused by global warming.
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