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ABSTRACT: 
 
Compositionally distinct lipid microdomains in the cellular plasma membrane seem to play 
functional roles in cell signaling, adhesion, and virus budding. Because these cellular processes 
are involved in disease, characterizing these domains is the focus of much research.  Yet, 
imaging the lateral distributions of specific lipid species and cholesterol in the plasma 
membrane with chemical specificity and at the 50 – 200-nm-lateral resolution that is relevant to 
cell membrane organization is currently a major challenge. Secondary ion mass spectrometry 
(SIMS) enables imaging the lipid distribution within model and cellular membranes with 
chemical specificity, but improvements in the lateral resolution and sensitivity are required to 
clearly detect membrane microdomains. I will present recent results on the use of a high-
resolution SIMS approach that is performed with a Cameca NanoSIMS for imaging the lipid 
organization in phase-separated model membranes. The extension of this technique to 
visualizing the distributions of specific lipid species within the plasma membranes of intact 
cells will also be presented. 
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