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Investigating the Evolutionary Diversity of Plant Peptide Hormones
Using a Combination of Dry and Wet Approaches

Ryuhei HARADA™' and Hidefumi SHINOHARA™

Cell-to-cell communication in plants is a fundamental mechanism for their development and growth.
In recent years, secreted peptide hormones and their receptors have emerged as key regulators of diverse
processes. Understanding the evolutionary diversity of plant peptide hormones could enable novel strategies
for crop improvement and help address global food and environmental challenges. Optimizing molecular
dynamics simulations for plant peptide—receptor interactions may accelerate plant peptide research beyond
conventional biochemical approaches. Using the evolutionarily conserved peptide hormone RGF as a
model, we demonstrated that its function differs among plant species. Cross-species application experiments
revealed no cross-activity, and RGF binds exclusively to cognate receptors within the same species.
Furthermore, in silico modeling of plant peptide—receptor pairs enabled the prediction of binding affinities
and the identification of key amino acid residues that influence the interaction. Our hybrid approach provides
a powerful framework for understanding the co-evolution of peptides and receptors and for accelerating
functional analysis of plant peptide signaling systems.
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