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Sﬁatially Resolved Metabolic Distribution for Unraveling the physiological
Change and Response in Tomato Fruit by Spatially-resolved Metabolomics
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We visualized the spatial distribution of metabolites within tissue sections
of tomato fruit using a matrix-assisted laser desorption/ionization-mass spectrometry imaging
(MALDI-MSI) technique. This technique elucidated the unique distribution patterns of more than 30
metabolite-derived ions, including primary and secondary metabolites, simultaneously. To investigate
spatiotemporal metabolic alterations during physiological changes, MALDI-MSI was performed using
the different ripening phenotypes. The amounts of glutamate and adenosine monophosphate, umami
compounds, increased in both mesocarp and locule regions during the ripening process. MALDI-MSI was
also applied to evaluate more local metabolic responses to wounding stress. Accumulations of a
tomatine and a low level of its glycosylated metabolite, esculeoside A, were found in the wound
region. Their inverse levels were observed in non-wounded regions. Furthermore, the amounts of both

compounds differed in the developmental stages.
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