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Introduction
The 3D genome organization in the nucleus is important for both 
research and diagnostics. It can be studied by analyzing the telomeres, 
centromeres and other nuclear bodies. Here we present:

TeloView: a set of DIPimage tools in MatLab
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1. A novel detection method for dot-like signals.
2. Comparison with the previously implemented TopHat method.
3. Determinate radial redistributions of nuclear components in hMSC.
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Caspase-8 activation
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Changes in nuclear spatial organization induced 
by the caspase-8 pathway

Here we have activated 
apoptosis in human 
mesenchymal stem cells, 
by expressing an 
inducible caspase-8 (1). 
Left we see a cartoon of 
the changes appearing in 
the nucleus.
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The signals are 
segmented using the 
MSP approach and we 
find that caspase-8 
triggers the spatial 
reorganization of 
telomeres (Trf1) and 
centromeres (CenpA)

Conclusion
Here we have presented a novel method with MultiScale Products to 
enhance the contrast of dot-like signals based on a method by Olivo-Marin 
(2). We show an improvement compared to the previously implemented 
TopHat method (3). Both the TH and the MSP method have been 
implemented into TeloView and is being used in several labs.
Using the MSP method we have segmented fluorescent signals from several 
nuclear components showing redistrubution of these components after 
caspase-8 activation.
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P(W) < 1e-7 P(W) = 0.11

TopHat (TH) and MultiScale Product (MSP)
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Both methods increase the contrast

MSP increases the contrast
TH does not increase the contrast

Simulation results
• Two dots in close vicinity

• Model Poisson noise

• Assumption: a higher contrast make it easier to 
segment the individual signals

Two dots with random distances and therefore random initial contrast
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The maxmin operation estimates the background

base ~ size signal of interest

The differences attenuates features affected equally by the 
convolution with Gaussians with subsequent widths

The product enhances features affected by the convolution    
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