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Abstract 

Several methods have been proposed to extract information about the average velocity of 
particles in a region of the cell, including methods based on spatio temporal image correlation 
spectroscopy (STICS). In this study we compare a technique based on calculation of the 
space-time derivative with the STICS method. First, we show that the time derivative method 
provides a simple map of the regions of the cell in which adhesion are growing or 
disassembling. The space-time derivative analysis provides information about the direction of 
the motion. The detailed information about the velocity of the front of adhesion obtained from 
Paxillin-EGFP in live cells indicates that adhesions slide or grow in alternating periods and in 
synchrony with adjacent adhesions. The STICS method is mainly sensitive to slow changes, 
has a limited spatial resolution, but has a better capability at determining the average velocity 
as well as the random diffusion of particles. Instead, the space-time derivative provides the 
detailed information of the "trajectory" in time and space of the different parts of one 
adhesion; it has excellent spatial and time resolution, but is subject to noise and local 
fluctuations. Trajectory maps of Paxillin-eGFP binding at different adhesions will be shown. 
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