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Abstract 
Our lab investigates how – and why – cells control the composition of their lipid membranes. In this talk, I will focus 
on a pair of recent biophysical studies that shed light on this overall question. First, I will describe how sterols like 
cholesterol or ergosterol allow the formation of fluid membrane domains in cells. Through a systematic analysis of 
ergosterol synthesis, we tested a 50-year-old model for the evolution of sterol metabolism through a combination of 
in vivo, in vitro, and in silico approaches. Second, I will show how the shape of lipids – described by their spontaneous 
curvature – is a biophysical parameter that has driven adaptations in phospholipid chemistry. I will describe a wide-
ranging investigation into the membranes of marine animals that led us to discover how high-pressure environments 
act on lipid curvature and, in turn, how cells can maintain this property. This study identified linkage chemistry as a 
key modulator of phospholipid shape, which carries implications for class of ether-linked lipids that have emerging 
functions in our own tissues. 
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