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Three dimensional mapping of Ciona neuropeptides based on the imaging mass
spectrometry
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In this study, we analyzed the distribution of neuropeptides in the Ciona
brain using matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) imaging mass
spectrometry (MS) based on our previous peptidomics data. Major Ciona neuropeptides were detected on

a single brain section, and the images of their distributions were acquired with a spatial
resolution of 20 micro meters. We further developed a method for high-resolution imaging MS by a
combination of fluorescent microscope and imaging MS in the brain sections of transgenic Ciona that
expresses fluorescent protein in neurons. The high-resolution imaging MS for the first time showed
the distribution of four peptides in a single brain section at single-cell resolution. Both the
high-resolution imaging MS and_immunohistochemistry using specific antiserum against the
neuropeptide Ci-TK-1 yielded similar results, suggesting that the high-resolution imaging MS has a
potential to serve as a new platform for histology.
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