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Introduction
The three dimensional (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. The goals 
of this study:

TeloView: a set of DIPimage tools in MatLab

Telomere distribution is cell-cycle dependent

By analyzing cell-cycle sorted 
primary mouse lymphocytes we 
found that the 3D telomere 
organization changes during the 
cell cycle (1).

Telomeres are widely distributed 
throughout the nucleus in the 
G0/G1 and S phases During late 
G2 their 3D organization changes 
into a telomeric disk (TD).
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1. Develop tools to analyze 3D multiple-probe signals in the nucleus.
2. Determine the 3D organization of these signals in normal & cancer cells.

Interactive correction

Load images

Automatic 
localization of probe 

signals

Analyze probe 
signals:

e.g. calculate 
intensities, 

organizational 
parameter, find 
aggregates etc.

Output and analysis
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Oblate Spheroid
TeloView characterizes the volume 
(i.e. sphere or a disk) in which 
telomeres are distributed in the 
nucleus. The volume is then described 
by one number, � T = a/c, which is the 
ratio of the two main axes of the 
spheroid. If    � T = 1, the volume is 
spherical, if � T > 1 , the spheroid is 
oblate (1).

TeloView calculates the 
intensities of the telomere 
signal in the image. Using 
statistical analysis it will find 
outliers. In this particular 
example, the outliers are 
defining telomere aggregates. 

The basic output of TeloView consists of:
1. the location of the probes
2. the integrated intensity of the probe

This output can be used for numerous kinds of analysis, for example:
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Caspase-8 activation

demolition phaseconvoluted-shape nucleus

round-shape nucleus

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 (3).
Left we see a cartoon of 
the changes appearing in 
the nucleus.

telomeres
centromeres
PML-NB
lamina

We find that caspase-8 
triggers spatial 
reorganization of 
telomeres (Trf1) and 
centromeres (CenpA) 
(4).

Conclusion

Nuclear architecture does not only describe the organization of the nucleus, 
but recent work has lead to the realization that the spatial and temporal 
organization of genome have likely functional consequences. Here we have 
presented some specific image processing and analyses tools answering
several questions from this research area. 
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CenpA distribution
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P(W) < 1e-7 P(W) = 0.11

Chromosome remodeling after c-Myc 
deregulation
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Relative to chromosome 7

Relative to chromosome 10
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Telomeric aggregates and the initiation of breakage-bridge-fusion cycles 
with subsequent chromosomal rearrangements prompted us to investigate 
whether chromosomes were affected in their 3D nuclear positions during 
MycER activation. To this end, we examined the overlap of specific 
chromosomes over a 96-h period (2). 


