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Noncontact Measurements on Viscoelastic Property of Bacillus subtilis Spores by the Laser-Induced
Surface Deformation Microscope

Y. KIDO, T. MORISAKU, K. ASAI, H. YUI (Tokyo University of Science, yui@rs.kagu.tus.ac.jp)

We investigated the viscoelastic properties of single Bacillus subtilis spores by the laser-induced surface
deformation (LISD) microscope, which enables us to measure the viscoelastic properties of interfaces with a
non-contact manner. From the LISD power spectrum of a wild-type spore, its displacement was not able to follow
at 4 kHz to the periodic ON/OFF of the pump beam intensity. On the other hand, the displacement of a mutant
spore that lacked the outermost coat protein layer was at 0.6 kHz. Since viscosity of samples highly depends on
applied frequency of external force, the decreased displacement at the lower frequency observed in the mutant
spore showed that the spore had the higher viscous property than the wild-type spore. It was clarified that the
outer coat protein layer in a spore played a role on the increase in the elastic property in a spore.



