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Origin and _evolution of locomotion and circulation: new indicator to elucidate
relationships with global environmental change
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In this study, the relationship between global environmental changes and the

evolution of locomotion and circulation were elucidated using the elastic protein connectin as an
indicator. In particular, mammalian and avian ancestors independently shortened their connectin
elastic regions during hypoxia at the Palaeozoic-Mesozoic boundary and adapted by acquiring a strong
pumping heart. The amphibians also changed the amino acid sequence of the connectin elastic region
to adapt to the amphibious environment, suggesting that they acquired the ability to regulate the
blood pump function according to the oxygen concentration of their living environment. Furthermore,
connectin elastic regions evolved independently in tetrapods and cartilaginous fishes to suit their
locomotor functions, based on the ancestry of the bony fish type. The correlation between various
invertebrate hearts and connectin structures was also investigated to elucidate animal evolution.



(Steinmetz et al. Nature 2012)
(Brunet et al. eLIFE 2016)
(Inoue and Sato. Mol Biol Evol 2018)
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(Ohtsuka and Hanashima et al. 2011) (Hanashima et al.
2012) (Hanashima et al. 2017) (Honda et al.
2018)
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Comparative analysis of myoelastic protein connectin to elucidate vertebrate heart evolution
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