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Abstract To define the biophysical pathways of cellular life and to elucidate the molecular mechanisms that carry

out cellular and biological functions is one of the current significant scientific challenges in the intersection field of

life and physical sciences. The novel application of optical techniques, sensing physiological changes in the details

of individual cells, can help to meet these requirements. Bacterial spores belong to a cell type responding to adverse

growing conditions, and the germination of spores from dormant to vegetative state is a special process of physiology.

The application and development of optical techniques and single—cell analysis has played an extremely important

role in understanding the mechanism of spore germination and heterogeneity. Raman spectroscopy, differential

interference contrast microscopy, fluorescence imaging and Raman imaging are reviewed, and major unanswered

questions are also discussed.
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Fig.1 (a) Raman spectrum of a single bacterial spore; (b) typical kinetics of germination of individual wild-type B. subtilis
spore measured by Raman spectroscopy and DIC images simultaneously. Normalized intensity of DIC images and height of
the Raman band at 1017 ecm ™ of individual B. subtilis spore were followed by DIC microscopy (square symbol) and Raman
spectroscopy (circle symbol) respectively, indicating that the curve of the DIC image intensity is coincident with the curve
of the CaDPA level. Ty, is the the initiation of most CaDPA release, T\ iS the time of completion of spore CaDPA release,

and T is the time when spore cortex hydrolysis is completed
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Fig.2 Experimental setup combining Raman micro—spectroscopy, differential interference contrast microscopy and

fluorescence microscopy
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