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DNA repair
Single-strand damage
Base excision repair (BER), which repairs
damage to a single base caused by oxidation,
alkylation, hydrolysis, or deamination.
Nucleotide excision repair (NER), which
recognizes bulky, helix-distorting lesions such
as pyrimidine dimers and 6,4 photoproducts.
Mismatch repair (MMR), which corrects
errors of DNA replication and recombination
that result in mispaired (but undamaged)
nucleotides.

Double-strand breaks
non-homologous end joining (NHEJ)
microhomology-mediated end joining
(MMEJ)
homologous recombination (HR)

http://commons.wikimedia.org/wiki/File:DNA_Repair.jpg



Application of UV–lasers (355 nm and
405 nm) in 

DNA reapair studies 

Experiments: Petra Sehnalová



Experiments: Jana Suchánková and Gabriela Šustáčková
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Šustáčková et al., JCP (2011)
and experiments of Petra Sehnalová 

and Soňa Legartová
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Conclusions
1. HP1β function at DNA lesions can be
affected by HDAC inhibitors.
2. Irradiation of the cell nucleus by UVA
lasers caused disappearance of PRMT1-
positive cytoplasmic bodies
3. Disappearance of PRMT1-positive
cytoplasmic bodies is really fast afte γ-
irradition or the cell treatment by PRMT1
inhibitor MC 1981.
4. PRMT1 inhibitor MC 1981 prevents
formation of 53BP1-positive irradiation-
induced foci.



Game and Methodology





Scanning in 2D and 3D by confocal microscope 

Laser beam moves firstly along x axis 
and then starts with new line in y axis.
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Finishing scanning of one thin optical 
slice in xy plane, the scanning plane 
is moved in z axis to other slice





Deconvolution

Assuming linearity, convolution of the object and the imaging
system PSF is affected by noise and produces a blurred image.
Deconvolution restores the original object to an improved resolution
and higher signal-to-noise ratio (SNR) level.





Stimulated Emission Depletion microscopy, or STED
microscopy, is a fluorescence microscopy technique that
uses the non-linear de-excitation of fluorescent dyes to
overcome the resolution limit imposed by diffraction with
standard confocal laser scanning microscopes and
conventional far-field optical microscopes.

STED SP-5 LSCM





High-speed live-cell imaging

Li et al., Science (2015)



Leica STED – STimulated Emission Depletion
SUPERRESOLUTION (subdiffraction) in xy plane
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Hell, S. W. and J. Wichmann (1994). Opt. Lett.
"Breaking the diffraction resolution limit by stimulated emission" 



GFP

Kimura and Cook (2001)

FRAP



Types of fluorochromes
Fluorochromes are essentially dyes,
which accept light energy (e.g. from
a laser) at a given wavelength and
re-emit it at a longer wavelength.
These two processes are called
excitation and emission.
1. Fluorochromes conjugated with
other molecule. Example represents
quantum dots, used for for ultra-
sensitive nonisotopic detection.
2. Fluorochormes that binds directly
to some structure. For example,
DAPI or PI binds to DNA
3. Fluorochromes produced by
organism like Aequorea victoria
(GFP) or octocoral Dendronephthya
sp. (Dendra2)



Single particle tracking

Experiments of Lenka Stixová and Pavel Matula



Experiments of Veronika Foltanková and Dmitry Sorokin



Dendra2 photo-conversion



Dendra2 is an improved version of a green-to-red photoswitchable
fluorescent protein Dendra, derived from octocoral

Dendronephthya sp. (Gurskaya et al., 2006).





FRET (Fluorescence Resonance Energy Transfer) is a technique
for measuring interactions between two proteins in vivo. In this
technique, two different fluorescent molecules (fluorophores) are
genetically fused the two proteins of interest.

http://www.rsc.org/publishing/journals/







http://www.celanphy.science.ru.nl/
Bruce%20web/construction.htm
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Inactivation of X chromosome in hESCs in comparison to MEFs





3D-FISH a konfokální mikroskopie

Maximální obraz
Všech řezů

Galerie optických řezů 

3D reconstrukce CT Weierich et al., (2003) in press





K562 cells  t(9;22)



Bártová et al., Differentiation (2008)
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