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Label-free molecular imaging of an arbuscular mycorrhizal fungus using multiplex CARS

microspectroscopy (‘Kwansei Gakuin University, 2University of Tsukuba, *RIKEN BRC), O Amu
Sofue,! Norio Takeshita,? Yasunori Ichihashi,® Shinsuke Shigeto'

Arbuscular mycorrhizal fungi (AMF) have symbiotic interactions with the roots of many land plants
by providing plants with phosphorus from the soil and in turn, receiving sugars from them. Toward
elucidation of the mechanism of this symbiosis, it is crucial to visualize the localization and dynamics
of various biomolecules involved in a mycorrhiza, but label-free imaging of arbuscular mycorrhizal
fungi has remained largely unexplored. In this study, we performed fast, label-free molecular imaging of
the spores and hyphae of an arbuscular mycorrhizal fungus Rhizophagus irregularis using broadband
multiplex CARS microspectroscopy. By using the Raman bands characteristic of unsaturated lipids and
polysaccharides, we successfully visualized the cell walls of the spores and hyphae, lipid droplets
accumulated in the spores, and the interior of the hyphae without staining.
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