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Introduction

The combination of genome sequence and structure, its annotation and experimental data in an accessible and comprehensible way is a major challenge. Increasingly there is a large number of extremely divergent data sets: the sequence 
itself, genes, regulatory regions, various forms of reoccurring sequence features and clone sets etc. Currently, one possibility to represent this information in a visual form - and thus to reveal its scientific meaning - is to use 

genome browsers such as "Ensembl" or "The UCSC Genome Browser". These browsers have been beneficial in the understanding of the complex organization of genomes. However, there are also limitations 
concerning their focus on linear presentation, standardized input and data bank accessibility.  Also customizability by a remote user with special requirements is difficult. The GLOBE-Consortium is 

developing ways to visualize multi-dimensional data sets from various sources in an easily accessible way.  This allows the integration of these data sets into a single holistic display 
system giving a biological oriented view of genomes and advancing basic research, diagnostics and new treatments. 

The viewer allows the mapping of classical  and exper-
imental data tracks projected onto metaphase chromo-
somes simultaneously (Fig. 1). The general track as well 
as every single track element layout is customizable e.g. 
in position, shape and colour. The viewer allows to 
visualize in prinziple an unlimited number of elements.  

Multi-Mapping

Fig. 1: Complete merged clone set (UCSC, NCBI, Ensembl) of chr. 
15: colours represent association with duplicon regions.

In addition to the simultaneous mapping on one chromo-
some, the viewer allows the analysis of inter-chromo-
somal relationships based either on an external input 
(Fig. 2) or internal correlation analysis (Fig. 1, 4, 6). Every 
genome dependent item is relatable e.g. syndromes to 
duplicons or genes families to breakpoints etc.

Inter-Relations

Fig. 2: Multi-chromosomal relation view between duplicon regions 
in and between chr. 15 & 21. Colours: duplicon spreading degree.
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Using the dynamic scaling range of the intra-chromo-
somal  relationships can be studied in detail in relation to 
the track mapping (Fig. 1 & 2) concerning basic research, 
diagnostics and treatments. Assays can be projected, 
related, reviewed and redefined thus leading on various 
genome levels to scale-free insights.�

Intra-Relations

Fig. 3: Intra-chromosomal duplicons (Eichler et al.) compared  to 
syndromes (blue/green), literature hot-spots (orange), and our 
defined hot-spots (pink) of the chr. 22q.11 region.

Conclusion

There are several physical levels of genetic information 
storage, e.g. DNA, chromatin and chromosomes. The in-
teraction between information and the structural carrier is 
of critical importance for genome function. The viewer 
allows the visualisation of 3D genomic structures and to 
project and link these to a classical linear representation.

Structure

Fig. 6: Correlation of a simulated 3D chromatin/chromosome topo-
logy combined with the - in principle - linear information content in 
the DNA sequence and multi-dimensional mapping of chr. 15.

The viewer has a large dynamic range in the size and 
resolution of the features it can display: from whole 
chromosomes to individual bases. This new environment 
creates entire new possibilities for understanding 
genome organization.�
�

Resolution Scale

Fig..4: Dynamic zoom into the level of the DNA.�
�
�
Fig..5: Background image: Multi-chromosomal 
relation  between the breakpoints of chr. 15 to all 
other chromosomes. Colours: as in Fig. 2.
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�
The genome viewer presented 

here enables researchers to visualize and 
analyse the multi-dimensional aspects of genomes in 

a new intuitive way. In combination with a data-warehouse and  
a computing grid also being set-up by the GLOBE-Consortium at the 

Erasmus Medical Center, an environment with entire new inspirating 
possibilities has been created. This opens new perspectives for future research 

leading to a better understanding of the holistic properties of genomes, which is 
neccessary for advanced diagnostic services and perhaps ultimate treatments.�
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Abstract 
 
 
The new tools used to explore the human genome produce an enormous amount of data. This data has to be 
processed and converted to comprehensible, cytogenetic views. The current options in the genome browsers like 
Ensemble (Cytoview) and UCSC are not designed for the complex relationships we have to visualize. Next to 
this “static” data, there is a huge amount of data coming from genome-wide experiments like arrayCGH or very 
specific data from QF-PCR and FISH. To get a better understanding and or interpretation of all kind of data we 
need new sophisticated tools tailor made to suit for every genome level, from chromosome to protein. At the 
Erasmus MC, the Departments of Cytogenetics, Cell-Biology and Bioinformatics are working together to define, 
explore and make programs for a new generation 2D and 3D genome viewers which can be customised for 
special data visualizations. Starting with all the public data available today we have made an attractive 2D and 
3D viewer for cytogenetic purposes. The visualization of duplicons and pseudogenes and there role in the 
occurrence of mutations and rearrangements is our first challenge, mainly because there are thousands of inter- 
and intra-chromosomal relationships through the whole genome. Second, the viewers can give you a better 
insight for the selection of cytogenetic assays, and the occurrence of polymorphisms in the arrayCGH. 
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