Linkers at the membrane-cortical actin interface:
only linkers?
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The cortical actin cytoskeleton is a dynamic and polarized network that grows from the
plasma membrane. It is dynamically coupled to the plasma membrane by different types
of linkers: type 1 myosin motors, BAR-domains proteins with an intrinsically curved
shape and ERM (Ezrin-Radixin-Moesin) proteins that play different roles at the
membrane-cortex interface. Using in vitro biomimetic assays, we have evidenced that
these linkers influence both the cytoskeleton organization and the localization of
cytoskeletal forces on the membrane, thus the cell membrane shape. First, we have
shown that the non-processive Myosin 1b has a direct effect on actin dynamics and
architecture: it depolymerizes actin at the plus-end, which is due to its catch-bond
property (i.e. actin-myosin interaction lifetime is increased by 2 orders of magnitude
under load) [1] and it also transforms branched actin network in parallel actin bundles
(Pernier, in preparation). The I-BAR domain protein IRSp53 that is a curvature sensor
(Prevost et al., 2015), spontaneously forms clusters on membranes, which allows local
recruitment of actin nucleators and actin polymerization for the initiation of cellular
protrusions such as filopodia (Tsai, in preparation). In contrast, ezrin, the most abundant
actin-membrane linker, binds to actin in a phosphorylation-dependent manner and is
often found enriched in curved cellular protrusions (for instance microvilli, filopodia).
Our in vitro experiments evidence that ezrin is not a curvature-sensor protein but is
recruited in protrusions through a direct interaction with the curvature-sensor IRSp53,
where it reinforces the interaction between actin filaments and the cell membrane.
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