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excited singlet or triplet state producing free 
radicals. These free radicals consist mostly 

species are produced as well.
 Controlled light exposure microscopy 

the present thesis to reduce phototoxicity 

and photobleaching two- to tenfold with-
-

consequently reducing the number of excit-
-

 In 

-
-

-
cal modulator (AOM) is placed in the laser 

-
rescence light. It regulates the exposure 

-

in phototoxicity and photobleaching are the 
increase in dynamic range that is at least 

-

-
ground and bright foreground results in a 

foreground where it is not needed.
 In three separate experiments, it is shown 

-
fold in tobacco plant cells expressing micro-

-
fold and prolongs cell survival sixfold in 

the sample, photobleaching is not uniform 
throughout a 3D sample. Photobleaching 

In 
-

Summary
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-

-
-

-

of both strategies was in fact larger than 
the product of the separate strategies. This 

-
ments in which we compared phototoxic-
ity and photobleaching of cells expressing 

-
ing few small spots of centromere-associat-

of photobleaching than cells expressing the 

decision is made whether a pixel belongs to 

detail in chapter 4).

due to the fact that phototoxicity depends 

-

 In 
-

ity and photobleaching as much as possible 
during live-cell imaging by confocal micros-

light dose is reduced as much as possible. 
Therefore, live cell imaging has to deal with 

-
ground strategy, there is a probability that 

despite that the pixel belongs to the fore-
ground. In that case, the pixel is wrongly 

-

a incorrect value that is always lower than 
the expected (foreground) pixel value. These 

image and consequently deteriorate image 

further reduce phototoxicity and photob-
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leaching.
 In this chapter, another approach to 

has been introduced. Instead of monitoring 
the photons that are collected only in one 
pixel to reduce light exposure in this pixel, 

-

completely.
 In 

-

cells expressing telomere-binding proteins 
-

shows that telomeres dynamically associate 

abundantly present in these territories but 
-

dissociates from telomere regions during 
mitosis.

hours without notable photodamage in the 
imaged cells which allowed the study of 
telomeres throughout the cell cycle. It clear-

live-cell imaging.
) , 

advantages, disadvantages and possible 
-

cence live-cell microscopy are discussed.




