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[Abstract] A filamentous fungus grows by elongating the tip of the hypha. In order to
investigate the elongation mechanism, a combined approach of Raman microspectroscopic
imaging with stable isotope labeling is used in this work. A Raman band of a stable
isotope-labeled compound usually shifts to the lower frequency side with respect to that of the
unlabeled compound. By utilizing this characteristic, the localization of a stable isotope that is
incorporated into various biomolecules via intracellular biosynthetic reactions, that is, the
distribution of the metabolic activity can be visualized. In this study, we demonstrated
microspectroscopic Raman metabolic imaging of a filamentous fungus using stable isotope
(deuterium) labeling. When the filamentous fungus was cultivated in a liquid medium containing
deuterium-labeled glucose, deuterium was found to be localized in the hyphal tip. This result
suggests that the metabolic activity was significantly higher in the hyphal tip than the other region
or that the deuterium-labeled glucose was incorporated selectively from the hyphal tip.
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