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Co-action of Genes and the Environment during Development:
Developmental Psycho-biology and Developmental Science

Kiyoshi YAGUCHI

This article reviewed current understanding of gene expression (gene-environment co-action) during
development in order to clarify the significance of Gottlieb’s views on developmental psychobiological
systems and developmental science. Gottlieb espoused the theory of probabilistic epigenesis in which

1) An organism is a system of multiple levels from lowest (genes) to highest (external environment) that
reciprocally affect one another (bidirectional interaction).

2) Cells have equipotentiality, and genes synthesize proteins through co-action, i.e. gene expression, with
the environment (nonlinearity).

3) Development is the emergence of function and structure as a result of gene expression depending on
experience, i.e. interaction (co-action) of two or more factors ranging from genes to the environment
(probabilistic epigenesis).

Conditions for human development must be analyzed and the social (nurturing) system that ensures

successive generations must be investigated.

Key words : Developmental biopsychology, Gene expression, System, Genes and the environment,
Experience
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