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This stud% analyzed cellular transport and environmental cycling of
biological elements in the mycorrhizal symbioses. We established a cryo-SIMS system and a searching
method for significant molecules from TOF-SIMS data and succeeded in cryo-SEM observation of
high-pressure frozen mycorrhizal tissues. Correlative SIMS and electron microscopy were used to
analyze the 13C flow added as 13C02 to the plants through the fungus to two mycorrhizal fungal
endobacteria and to analyze the ability of the 13C labelled molecule transfer from the mutant plants
to a colonizing arbuscular mycorrhizal fungus. In addition, sulphur transfer from the symbiotic
fungus to the orchid protocorm was analyzed by SIMS imaging of simultaneous labellings of 13C, 15N,
and 34S. Combined with plant and fungal transcriptome analyses, sulphur was suggested to transfer as
the reduced organic form to the host plant.
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