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Abstract :[Objective] The germination process of Saccharomyces cerivisiae spores under physio-
logical conditions is monitored real-time using laser tweezers Raman spectroscopy to obtain in-
formation on metabolic activity of individual spores which could be masked by bulk measure-
ment. [Methods]The germination was initiated by addition of glucose solution to spore suspen-
sion and samples were harvested at a 30 min interval during germination process. Raman spectra
of individual spores at different time points were recorded. [ResultsJThe Raman spectra of the

single spore reflected the change in bio-molecule

content during the process of spore germination:
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The intensities of band at 722 cm  and 1006
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(19889, . , cem ' (assigned to DNA and protein, respective-
ly) did not change significantly during germina-
(2014GXNSFAA118195) tion periods whereas they increased dramatically
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o7 during the outgrowth period. This indicated the

. E-mail: taoshanhua@ 163, com. DNA replication and protein biosynthesis oc
curred during outgrowth period. The intensities
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of 1751 em ! band (associated with lipids) decreased substantially, which might be as the result
of consumption of lipids. During the whole germination and outgrowth process, the intensities
of bands at 858 cm™',908 cm ™ ',1084 cm ™ 'and 1118 cm ™' originated from glucose and trehalose
decreased at first and then iecreased. This phenomenon suggested that under the favorable
growing conditions, trehalose may be converted into monosaccharide and then be utilized. When
nutritional materials are gradually consumed, the cells would accumulate trehalose again in or-
der to resist adverse condition. [Conclusion]The experimental results show that the LTRS tech-
nique can reveal the metabolic activity of bio-molecules and provides rich information on the
change in compound content within single spores during the germination process. Therefore,the
LTRS can serve as a valuable tool for the real time monitoring of dynamic changes in bio-mole-
cules at single cell level.
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Fig. 7 Changes in the trehalose Raman peaks
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