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Analysis of a novel ryanodine receptor modulation mechanism using physiological
experiments and molecular dynamics calculations

Yamazawa, Toshio
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Type 1 ryanodine receptor (RyR1) on the sarcoplasmic reticulum membrane is a
giant ion channel that exhibits Ca2+-induced Ca2+ release (CICR) properties. However, the mechanism
by which a single amino acid substitution alters giant ion channel activity and causes disease is

unknown. We performed molecular dynamics (MD) calculations to understand the dynamic structure from
the viewpoint of information thermodynamics and proposed that nine different salt/hydrogen bond
residue pairs between subdomains are involved in the stability of the domain structure. This
hypothesis was supported by functional analysis of disease mutants of RyR1 in physiological
experiments.
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