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Single-molecule imaging analysis of the reaction cycle of enzymes decomposing

crystalline polymers

Ryota lino, Institute for Molecular Science, National Institutes of Natural Sciences

Serratia marcescens Chitinase A (SmChiA) is a processive enzyme that hydrolyzes crystalline chitin while moving
unidirectionally on its surface. Here we applied single-molecule imaging with total-internal reflection fluorescence
microscopy and high-speed atomic force microscopy to understand its reaction cycle. We found that most SmChiA (~95%)
bound to chitin surface do not move and dissociate without hydrolyzing chitin. We then applied high-speed/high-precision
single-molecule imaging using gold nanoparticle probe to understand the mechanism of unidirectional motion. We revealed

that SmChiA operates as a burnt-bridge Brownian ratchet, and decrystallization of the single chitin chain from crystal

surface is the rate-limiting step of movement.
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