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Development of a lipid asymmetry biosensor that dramatically facilitates studies
on biomembranes

Kamura, Takumi
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In this study, we tried to develop a biosensor that can report the state of
lipid asymmetry in the plasma membrane. For this purpose, we focused on and utilized a lipid
asymmetry sensor protein Rim21 which we previously identified in yeast. As a result, we developed a
prototype of lipid asymmetry biosensor that can visualize alterations in lipid asymmetry in living
yeast cells. In addition, we conducted a systematic mutagenesis approach of the prototype biosensor,

and succeeded in developing a series of improved biosensors with higher S/N ratio.

Using these biosensors, we monitored the state of lipid asymmetry in yeast cells exposed to
environmental stresses. Interestingly, the state of lipid symmetry seemed to be altered under
alkaline and salt stresses. Cells deleted for RIM21 were hypersensitive to alkaline and salt
stresses, suggesting that these environmental stresses are sensed by Rim21 through alterations in
the state of lipid asymmetry in the plasma membrane.
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<i>N</i>-glycosylation of Rim21 at an Unconventional Site Fine-tunes Its Behavior in the Plasma 2020
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