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Diffusion and interaction dynamics of molecules at the plasma membrane play an important
role in cellular signalling. Nanoscale mobility of lipids and proteins in the plasma membrane
is highly heterogeneous. This heterogeneity gives invaluable information on the bioactivity of
these molecules. Thus, it is crucial to accurately measure the diffusion dynamics of the
membrane molecules. Here, we will explain how we utilise super‐resolution STED microscopy
combined with fluorescence correlation spectroscopy (STED‐FCS) to access the nanoscale
diffusion characteristics of fluorescently labelled lipid analogues and proteins in the live cell
plasma membrane. Moreover, we establish an advanced STED-FCS measurement method; line
interleaved excitation scanning STED-FCS (LIESS-FCS) which discloses the molecular
diffusion modes at different spatial positions with a single measurement. Our data demonstrate
a powerful experimental approach to decipher specific influences on molecular plasma
membrane dynamics. By using this experimental setup, we show the role of cortical actin
cytoskeleton on nanoscale membrane architecture by measuring the diffusion dynamics in
cytoskeleton‐free cell derived giant plasma membrane vesicles (GPMVs).

Figure 1. Principles of (a) STED and (b) FCS. (c) STED-FCS can yield nanoscale diffusion
behaviour. (d) Diffusion law in the plasma membrane.
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