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With MIMS analysis, we can estimate the relative composition of each single pixel-voxel with
respect to the simultaneously detected masses. Thus, even without exposing the cells or tissues to
isotopically labeled molecules, we can obtain a measure of the gross cellular composition at the
level of microdomains that covers an area just a few pixels in size. Endothelial cells were cultured

on silicon supports, chemically fixed, dried and analyzed with MIMS (primary Cs+ ion beam,

16kV, 1pA). The mass images of the surface of the cells were recorded in parallel at mass 12C-,
12C14N- and 16O-. In order to show high dynamic range ratio images and to de-emphasize values
resulting from data with few counts, a method of displaying the data as a hue-saturation-intensity
transform was developed. These transformed images allowed us to outline and quantitatively ana-
lyze regions of interest from the histological mass image. We were surprised to find domains
which are regularly spaced -every few microns- along the external edge of the lamellipodia. These
domains, two voxels large with a pixel size of 234 nm, contained five-fold more nitrogen than
neighboring pixels, from which they were highly statistically different. They very likely represent
focal adhesion domains or regions of anchorage of the cell to its support via adhesion proteins. In
striking contrast, the very same pixel-voxels that were rich in nitrogen were very poor in oxygen,

with a 16O- signal that was up to six-fold smaller than the neighboring pixels. This may mean that
at the site of cellular attachment on its support, there was a lesser amount of glycoproteins. Thus,
using MIMS parallel mass imaging without isotopic supplementation we have found domains
with relatively high nitrogen/low oxygen content that are regularly spaced at the edge of endothe-
lial cells. Their size is at most 600 nm, and they can be differentiated with high statistical preci-
sion from neighboring voxels.
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