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Understanding of Biofunctional Molecules by Robot Kinematics as a
Mechanism-constraint Language
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A general method for modeling proteins and other biofunctional molecules as
robotic mechanisms, a method for applying inverse kinematics analysis to molecules, a method for
analyzing shape change properties, and a method for analyzing large-scale structural changes were
formulated in a form that generalizes robot kinematics in terms of mechanism constraints. These
methods were implemented as computer programs and the three-dimensional structural data of various
proteins was analyzed. These analyses revealed certain relationships between the number of inverse
kinematics solutions and structural features, as well as between shape change properties and protein

functions. It was also shown that large-scale conformational changes in several proteins can be
represented by a combination of flexible mode motions.
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