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Probing the Biogenesis of Storage Organelles in Algal Cells via Raman Imaging with Stable
Isotope Labeling (‘Research Institute for Electronic Science, Hokkaido University, *National
Institute of Technology, Tsuruoka College, *Graduate School of Engineering, The University of
Tokyo, *Faculty of Engineering, Kyushu University) O Yusuke Yonamine,' Takuro Ito?,
Yasuyuki Ozeki,’ Yu Hoshino,* Hideyuki Mitomo,' Kuniharu Ijiro'

In this presentation, the biosynthesis of polysaccharide granules (paramylons) accumulated
in a unicellular photosynthetic alga, Fuglena gracilis, was spatiotemporally probed via
stimulated Raman scattering (SRS) microscopy using a stable isotope (‘*C) as the tracking
probe. The carbon source of the culture medium was switched from 'CO; to *CO, during the
production of the paramylon granules; this resulted in the distribution of the '*C and "*C
constituents in the granules so that the biosynthetic process could be tracked. Taking advantage
of high-resolution SRS imaging and label switching, the localization of the '*C and "*C
constituents inside a single paramylon granule could be visualized in three dimensions, thus
revealing the growth process of paramylon granules.
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[&3% iik] Figure 1. The biogenesis of paramylon granules in an algal

. cell was investigated via SRS microscopy employing *CO:
Y. Yonamine et al., Anal. Chem.,  and '2CO; substrates that were exposed to different conditions
93, 16796-16803 (2021). and subsequent segmentation analysis of each granule.
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