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Muscle cell swarm intelligence: Understanding phase transition-like dynamics of
muscle remodeling during iInsect metamorphosis
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Similar to the phenomenon of "swarm intelligence" observed in animal swarms
such as birds and fish, there is a process in cellular societies where migratory cell populations
build ordered structures. This study aimed to elucidate the principles by which heterogeneous cell
populations form ordered structures, using the dynamics of muscle cell "swarms™ observed during the
metamorphosis of Drosophila as a model. Through quantitative analysis of cell dynamics in vivo and
simulation analysis using mathematical models, it was demonstrated that heterogeneous groups of two
sizes of migrating cells intermingle and create a reticular pattern through interspecies
interactions. This revealed part of the mechanism by which a limited number of self-propelling
agents maximize the area that they cover, providing insights for engineering applications.
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