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Reverse engineering of biomolecular motors
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Biomolecular motors are protein machines that can drive directional movement
along cytoskeletal tracks and thus produce mechanical works in the cell. Although previous studies
on biomolecular motors have provided information about important features and structures for
motility, the design principles for directional movement is still unknown. In this study, we focused
on kinesin, one of biomolecular motors that generate directed movement toward the plus end of
microtubules. To reveal the directionality determinant of kinesin movement, we took a constructive
approach where components that comprise kinesin molecule are randomly permuted and assembled to
create a new series of kinesin motors. To our surprise, one of these kinesins showed minus-end
directed movement on microtubules, which is opposite to that of the original kinesin. Further
analyses of the new minus end-directed kinesin will allow us to unveil the directionality
determinants of kinesin motors.
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