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Video ima%ing by high speed atomic force microscopy of collagenase movement on
collagen fibrils
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To reveal the mechanism by which collagenases degrade collagen fibrils, we
observed and analyzed the collagenase movement on the collagen quaternary structure. High-speed atomic
force microscopy, which allows simultaneous observation of the enzyme movement and the substrate
structure, is effective for achieving the goal of this study. We observed and analyzed the collagenase
behavior Our results clearly visualized that bacterial collagenases bind on and degrade from the lateral
edge of collagen fibrils and that hierarchical structure of collagen prevents collagenase molecules from
engaging in collagenolytic reactions. In addition, we also demonstrated that the bacterial collagenase
molecules move on collagen fibrils from the amino- to the carboxyl terminus of collagen molecules,
depending on their activities.
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“Nano-space video imaging of
collagen degradation with collagenases”

“Real time imaging of
collagenase behavior by high speed atomic
force microscopy”

”High-speed AFM observation

of collagenolysis by collagenases”
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