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In the postgenomic era, one expects the suite of chemical players in a tissue to be known and their
functions uncovered. Perhaps surprisingly, many chemicals remain poorly characterized. One reason for
this lack is the large chemical heterogeneity observed within the cells of almost every tissue, and that
much of this heterogeneity is not exclusively encoded by the genome but depends on cellular context.
Here we highlight recent efforts using both the Bruker SolariX FTICR and the timsTOF Pro to characterize
broad range of compounds within individual pancreatic islets and brain regions, moving down to
individual neurons and cells, and finally, to individual cellular organelles. With these instruments, we can
measure multiple classes of analytes, sometimes on the same samples, including lipids, fatty acids, and
peptides. Here we highlight the ability to perform in depth peptidome measurements from individual
human islets using the timsTOF Pro to reveal neuropeptide and hormone variability in the islets. Moving
on to single cells, we demonstrate both lipid and peptide characterization efforts from individual islet
and brain cells with the SolariX. As another example, one of the more difficult post-translational
modifications to characterize is the isomerization of an amino acid from the L-form to the D-form; using
the ion mobility capabilities of the timsTOF Pro, we are able to confirm novel d-amino acid containing
neuropeptides from small volume tissues and even from individual cells. Lastly, our new methodology to
characterize the lipids and peptides in individual organelles such as the dense core vesicles enables
subpopulations of the vesicles to be distinguished based on their chemical contents. These two
instruments combine to form a powerful platform to probe cellular and subcellular chemical
heterogeneity at unprecedented scale and detail.
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