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Controlled Light Exposure Microscopy is a novel and simple technology that strongly 
reduces phototoxicity and photobleaching in live-cell imaging without compromising image 
quality [1,2]. This technology is based on a non-uniform illumination of the fluorescent 
sample that allows tuning the light dose for every individual pixel. Results show that CLEM 
reduces photobleaching and phototoxicity by a factor of 5 to 10.  

The reduction of phototoxicity and photobleaching is quantified by a CLEM-factor defined 
by the ratio of the sum of excited fluorophores in non-CLEM and the sum of excited 
fluorophores in CLEM. The value of the CLEM-factor depends on the properties of the 
sample, microscope and imaging parameters and settings of CLEM-electronics. By computer 
simulation we have investigated the influence of these parameters on the CLEM-factor and 
image quality [3]. 

We will present applications of CLEM in cell biology. For example, we will show how we 
monitor the dynamics of telomeres in human cells for prolonged imaging periods. 
Application of CLEM in this research leads to biological results that cannot be obtained with 
non-CLEM (conventional imaging). 

Finally, we will discuss quantitative imaging with CLEM, photobleaching and noise 
properties of CLEM and how CLEM can be applied in wide-field microscopy.  
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