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One of the main challenges in fluorescence imaging of live cells when studying apoptosis is 

to protect the cells from photodamage in order not to interfere with the experiment. It was 

shown in [1] that the mitochondria membrane potential depolarization could be measured via 

the intensity of TMRM fluorescence (Tetramethyl Rhodamine Methyl Ester) and used as the 

temporal reference point for all other apoptotic signalling events. But the lack of real time 

image processing tools is a limiting factor for an objective detection of the onset of apoptosis.  

A fully automatic tracking algorithm was developed allowing automatic detection of the onset 

of apoptosis in real time by monitoring the TMRM average pixel intensity per cell against a 

reference value computed online on the first records for each cell individually [2]. These cells 

were initially segmented as described in [3]. In order to prevent any unnecessary photo-

toxicity, this algorithm uses only the DIC (Differential Interference Contrast) channel to 

estimate the shape and location for each cell in less than 0.1 second per cell, using a 2.33 GHz 

processor with 2 GB of RAM. An example of results generated online without any human 

intervention after the set up of the experiment is presented in Figure 1.  

The combination of this method and FRET for example could extend the number of 

observable apoptotic events and allow their detection with higher precision as stated in [1]. 
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Figure 1: (a)-(d): Cell shapes automatically tracked using the DIC channel only, superposed to the DIC 

and TMRM channel for records 2, 100, 200 and 300 respectively. (e) TMRM average pixel intensity 

relative to the reference value computed on the first 30 records, against the record number for the 3 

cells shown in (a)-(d). 


