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Microscopic information about the location and time of biological objects is at the heart of
understanding of cellular processes. Nowadays this task is achieved at high spatial and temporal
resolution by a plethora of available experimental techniques. Yet, analysis of such data is heavily
affected by the models chosen a-priori in order to obtain quantitative information. Here we
developed a novel model-free analysis tool to investigate the transport of biological objects. The
methodology is based on the analysis of squared displacement distributions, generated by either
single-molecule/particle tracking (SPT) [1] and image correlation spectroscopy (ICS) techniques
[2, 3], by means of the model-free phasor approach known from fluorescence lifetime imaging [4].
Phasors exhibit unique fingerprint properties which allows one to determine, without a-priori
knowledge on the motion, the appropriate mobility models which underlie the experimental data.
The strength of the method is exemplified on the DNA-binding dynamics of the glucocorticoid
receptor (GR). The majority of activated GRs diffuses freely in the nucleus. Here we show that the
remaining fraction could be split into an immobile fraction that is stably bound to DNA, and a less
mobile fraction that exhibits frequent, short DNA-binding events. Disruption of the DNA-binding
domain of GR altered the ratio between these fractions, resulting in a significant reduction in the
fraction bound to DNA, paralleled by an increase of the free diffusive fraction. Our data supports
models of search strategies for DNA-binding proteins, in which target search occurs through
intermittent nonspecific binding to DNA, which is reflected in receptor slowdown.
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