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While the advent of mass spectrometric imaging (MSI) has extended the metabolomic/proteomic
capabilities of mass spectrometry to the spatial dimension, it is generally limited to untargeted analysis
of small molecules and proteolytic protein fragments. We have developed a novel spatialomic approach
based on photocleavable mass-tags (PC-MTs) for facile labeling of probes including antibodies, lectins
and nucleic acids which enables highly multiplexed MSI of targeted macromolecules in tissues. This
approach, termed MSI-IHC, significantly exceeds the multiplexity of both fluorescence and previous
cleavable mass-tag based methods. In addition, when combined with direct label-free MSI of small
biomolecules, it provides an integrated workflow to study the spatial distribution and interaction of
small molecules and larger macromolecules in a single tissue specimen. High-plex MSI-IHC has been
achieved on brain, tonsil and cancer tissues using a variety of probe classes, reflecting the known
molecular composition, anatomy and pathology of the targeted biomarkers. Novel dual-labeled
fluorescent-PC-MT-probes extend the utility of this new approach to multimodal imaging. Overall, MSIIHC holds significant promise for use in the fields of tissue pathology, tissue diagnostics, therapeutics
and precision medicine as well as in R&D aimed at understanding the mechanisms of human disease.
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