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Chapter 1

Introduction
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1

-

ling1,2 and imaging techniques3-5, live-cell 

microscopy has become the method of 

choice to study dynamic processes in cells. 

live cells add a vital extra dimension to this 

study dynamic events in cells4,6-8. However, 

-

-

cell imaging are phototoxicity9,10 and photob-

leaching.11,12 This is predominantly caused by 

11,13,14 which 

are phototoxic to cells and cause bleaching 

decay and death of cells. Photobleaching 

cell can be imaged.

do images have to be acquired? What signal-
15 is minimally needed? 

16 What are 
1,2,5,10 Which 

type of microscope should be used?17

 In most cases, compromises have to 
-

damage to the cells that are imaged.4

-

4

depth of the excited sample is collected by a 

reach the CCD camera are converted into 
18 Wide 

focus-light in the image and improvement 

-
-

able19,20-22.
3,16 

acquires an image pixel by pixel by scan-

pinhole prevents out-of-focus light reaching 
the detector. Confocal microscope images 

confocal images. However, out-of-focus light 
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1

cause phototoxicity and photobleaching. 

-

-

-
ver, the light dose to illuminate a single pixel 

-

-

of an individual pixel. The downside is the 

increases phototoxicity and photobleaching 
because cells have not enough scavengers to 
cope with this amount of damage in a specif-

-

amount of free radicals generated in cells to 
a minimum.

There are several ways to reduce phototox-
icity and photobleaching in confocal micro-

match the wavelength and bandwidth of the 

-
length. 

-
scope 23, have been developed.24 Although 
designed for speed, these systems also 
reduce phototoxicity and photobleaching 

needed as compared with a single pinhole 
confocal microscope. These systems also 

11,25 in the incu-

and thus phototoxicity and photobleaching. 

-

In the present thesis, the new technology of 

is introduced, that can reduce phototoxicity 

compromising image quality. Implementa-
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1

-

ogy.

-

-

-

-

 In chapter 4, the role of photon noise in 

and therefore opens the possibility to use 

and thus further reducing phototoxicity and 

photobleaching.

dynamic telomere microterritories through-

in compartment-based nuclear organiza-

dynamics.

 In chapter 6, advantages, disadvantages 

discussed.
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