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Regulatory mechanisms of cardiac morphogenesis mediated by cell adhesion
molecules and the actin cytoskeleton

Kiyomasa NISHII

J. Natl. Def. Med. Coll. (2026) 51 (1) : 1 =7

Abstract: The primitive heart originates from immature cardiomyocytes derived from the
anterior region of the lateral plate mesoderm, which form symmetrically on both sides of the body
during early development. These cells soon begin to exhibit spontaneous and irregular calcium
transients that gradually become synchronized, leading to peristaltic contractions propagating
from the venous to the arterial side. A consistent directional blood flow is established during early
development. Concurrently, endothelial cells proliferate and undergo transformation into
mesenchymal cells, forming endocardial cushions—mesenchymal swellings that later give rise to
the primordia of the heart valves. This sequence relies on the precise regulation of the
development and function of ion channels, intercellular junctions, intracellular organelles, and the
cytoskeleton network. Recent studies have revealed that mutations in genes regulating early
cardiogenesis underlie various familial heart diseases. This review focuses on troponin genes
(which encode components of the thin filaments) and gap junction genes, both of which have
been extensively studied by the author. Their roles in cardiogenesis and relevance to the
molecular etiology of human cardiac disorders are discussed.

Key words: heart / cardiomyocyte / cardiogenesis / gap
junction / connexin / thin filament / actin filament /
troponin / human diseases



