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Precise tracking of individual molecules in living cells enables the unravelling of the
biochemical reactions that underlie complex cellular functions. Deep understanding of
mechanisms such as actin remodelling (which underpins cellular locomotion) could be
leveraged to exert control over cell migration and obstruct cancerous metastatic invasion.
Strategies for establishing the occurrence of molecular interactions include super-resolved
Single-Particle Tracking (SPT) (e.g., sptPALM) [1] and high-speed SPT [2]. However, the
time-consuming data-gathering protocol of
pointillistic super-resolution reconstruction
forces sptPALM images to be compromised in
either spatial or temporal resolution to a certain
extent. High-speed SPT, on the other hand,
requires very expensive cameras which are
outside of the budget of most research groups.
In this work, we take a method originally
developed for the automotive industry, called
particle tracking velocimetry (PTV), and adapt it
to single-molecule cell-biological fluorescence
imaging. As a proof of concept, we apply the
technique to determine the instantaneous
Figure 1. Histogram of the speed (in μm/s) velocity of individual epidermal growth factor
of individual EGFR molecules. Imaging at a receptor (EGFR) molecules in live cells and
low frame rate tends to underestimate the attempt to infer the nature and properties of the
diffusion that they undergo.
molecular speed.

Figure 2. At low frame rates, linking the positions of a molecule in consecutive frames (last
pair of points on red line) traces out a trajectory that differs from the instantaneous velocity
vector as determined by PTV (blue arrow) in both direction and magnitude.
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