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Membrane contact sites (MCSs) are formed by the proximity of two organelle membranes
and associated with various cellular functions such as lipid metabolism and signal transduction.
To investigate physiological roles and formation mechanism of MCSs, experimental methods
that enable conditional and reversible control of MCS formation between intended organelles
are highly needed. Here we report a chemogenetic system for inducing MCS formation between
the endoplasmic reticulum (ER) and the plasma membrane (PM) in living cells. In this system,
an ER-spanning protein is expressed as a fusion with a tag protein and is chemically tethered
to the PM by using a lipid-conjugated small-molecule ligand (i.e., self-localizing ligand) for
the protein tag. This ER-PM crosslink generates ER-PM contact, and this synthetic contact can
be reverted by the addition of a free (unmodified) ligand. With this approach, ER-PM contact
formation and associated physiological functions were successfully controlled in living cells.
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