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In vertebrates, heart morphology is varied from fish to mammals relating with their |ife style.
Fish have one atrium and one ventricle, amphibians have two atria and one ventricle, almost reptiles
have two atria and partially separated ventricle, and birds/mammals have two atria and ventricles,
completely separated four chamber heart. To understand the molecular mechanism of septation, we
used evolutional-developmental approach. Reptilian hearts have been discussed in the context of
the evolution of cardiac septation, especially about ventricular septum. We examined heart
development in the red-eared slider turtle and the green anole, focusing on gene expression in
the developing ventricles. In both reptiles the T-box transcription factor gene Thx5 was expressed
in the entire ventricle. In contrast, in birds and mammals, Thx5 is restricted to left side of
ventricle at early stages before ventricular septum formation. In later stages, Thxb expression
in the turtle (but not anole) heart is gradually restricted to a distinct left ventricle, forming
a left-right gradient. This suggests that Tbx5 expression was refined during evolution to pattern
the ventricles. In support of this hypothesis, we examined loss of Thx5 expression in the ventricle
or misexpression of Tbx5 in the right ventricle in mice, and these experiments result in single
chamber heart like anole. Thus, ventricular septation is established by a steep and correctly
positioned Tbx5 gradient. Our findings provide a molecular mechanism for the evolution of
ventricles. Now we examined lung fish/coelacanth heart to understand molecular mechanism of atria
septum formation.




