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Dynamic Processes of Bacterial Stress Response: Development of Novel Bacterial
Identification Method Inspired by Electronics
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3D
MEMS 3.5x13 cm2

MEMS

Legionella species, one of the pathogenic bacteria that are endemic to the
environment such as biofilms, was used as a model bacterium to elucidate the dynamic process of
bacteria. The dynamic process of the stress response of Legionella species to UV light was described

by the reaction kinetics as the decrease and increase of intracellular fluorescent substances. We
also developed a bacterial sensor system by hybridizing a photogate-type bacterial sensor with a
MEMS microfluidic. That is, we developed a compact and portable bacterial sensor system of about 3.
5x13 cm2 by mounting a photogate-type bacterial sensor and a MEMS microfluidic in a housing
fabricated by a 3D printer. Using this bacterial sensor system, we observed the dynamic process of
fluorescence of Legionella bacteria and succeeded in identifying Legionella species.
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