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Development of fluorescent probes for visualizing membrane contact sites in living cells
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Eukaryotic cells contain various membrane-bound organelles such as the nucleus, mitochondria,
and endoplasmic reticulum (ER). It has been recognized that these organelles are physically
separated from each other. However, in recent years, a growing number of evidence has revealed
that the ER communicates with other organelles and the plasma membrane (PM) by forming close
contacts, often called “membrane contact sites” (MCSs). MCSs play various important roles in
cell physiology. However, the spatiotemporal dynamics of MCSs in living cells remains poorly
understood due to the lack of methods suitable for MCS visualization. In this work, we aimed to
develop a method that allows specific visualization of MCS dynamics in living cells. For this
purpose, we focused on splitFAST, a reversible fluorescence complementation system that allows
monitoring of association and dissociation of an N-FAST/C-FAST fragment assembly in the
presence of a fluorogenic dye, HBR. We will show that ORP5-mediated ER-PM contact sites can
be visualized in living cells by using PM-targeted N-FAST and C-FAST-fused ORP5 constructs.
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