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Dynamic and Hierarchical Genome Organization
The different organization levels of genomes bridge several orders of magnitude concerning space and

time. How all of these organization levels connect to processes like gene regulation, replication,
embryogeneses, or cancer development is still unclear?
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The Complexity of Cytogenetic Diagnostics
The process of cytogenetic analysis requires proper patient and sample analysis

as well asa comprehensive evaluation of the results.
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The Erasmus Computing Grid
Building a Super-Computer at Erasmus MC for Free!

Applications at Erasmus MC: E.g. genome sequence analysis, protein structure simulations,
chip/array analysis, epidemiology of viral infections, patient diagnostic image analysis (AMI).
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Research:

     genomic and proteomic analysis

     epidemiology

     image analysis, e.g. Applied Molecular Imaging (AMI)

Education:

     training of the coming grid generation of IT specialists

     developing new concepts for grid computing

Diagnostics:

     clinical image and data analysis

     operation planning and operation support

Industry:

     brokerage of computing resources

ECG - Business Concepts
The ECG has four major business concepts: the  research, education, diagnostics and industry

arenas. For all of these, separate business concepts, work-flows and user managements are
necessary and need to be integrated to allow maximum efficiency.

The ECG is one of the few grids on this level of complexity !
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The 3D Genome Viewer
To develop an entire novel system-biology oriented genome browser, i.e. integrating the holistic

complexity of genome organization in a single easy comprehensible platform has required completely
new approaches to represent the genome architecture realistically in combination with the various types

experimental data or instant analysis capabilities and annotation.

Paradigm:

     simplicity, flexibility, customisability, expandability and open-source sustainability

concerning

     user accessibility and needs, the in-/output of data sources, system modularity, and integration of future developments

Content:

     all spatial scales from the base-pair to nuclear morphology including all other system composites

     every type of even large multi-dimensional datasets

User Handling:

     intuitive navigation with dynamical semantic resolution and relational arrangement

Data Handling:

     real-time interaction with data manipulation or annotation

     simple relational or complex correlative multi-dimensional analysis and planning capabilities

Control Options:

     front-end access and control of virtual system biological genome simulations

©
 1996-2006 A

ll R
ights R

eserved



The 3D Genome Viewer
To develop an entire novel system-biology oriented genome browser, i.e. integrating the holistic

complexity of genome organization in a single easy comprehensible platform has required completely
new approaches to represent the genome architecture realistically in combination with the various types

experimental data or instant analysis capabilities and annotation.

Paradigm:

     simplicity, flexibility, customisability, expandability and open-source sustainability

concerning

     user accessibility and needs, the in-/output of data sources, system modularity, and integration of future developments

Content:

     all spatial scales from the base-pair to nuclear morphology including all other system composites

     every type of even large multi-dimensional datasets

User Handling:

     intuitive navigation with dynamical semantic resolution and relational arrangement

Data Handling:

     real-time interaction with data manipulation or annotation

     simple relational or complex correlative multi-dimensional analysis and planning capabilities

Control Options:

     front-end access and control of virtual system biological genome simulations

©
 1996-2006 A

ll R
ights R

eserved



The 3D Genome Viewer
To develop an entire novel system-biology oriented genome browser, i.e. integrating the holistic

complexity of genome organization in a single easy comprehensible platform has required completely
new approaches to represent the genome architecture realistically in combination with the various types

experimental data or instant analysis capabilities and annotation.

Paradigm:

     simplicity, flexibility, customisability, expandability and open-source sustainability

concerning

     user accessibility and needs, the in-/output of data sources, system modularity, and integration of future developments

Content:

     all spatial scales from the base-pair to nuclear morphology including all other system composites

     every type of even large multi-dimensional datasets

User Handling:

     intuitive navigation with dynamical semantic resolution and relational arrangement

Data Handling:

     real-time interaction with data manipulation or annotation

     simple relational or complex correlative multi-dimensional analysis and planning capabilities

Control Options:

     front-end access and control of virtual system biological genome simulations

 The N
EW Standard fo

r G
enomic

Rese
arch

 and Diagnostic
s!

©
 1996-2006 A

ll R
ights R

eserved



The 3D Genome Viewer
Due to its broad impact, the GLOBE 3D Genome Viewer addresses different markets and revenue

streams in the areas of research, education, diagnostics and industry with different detailed business
models and contracting patterns which will guaranty a constant high-profile valorization.

Basic Corporate License:

     50% science

     50% industry

White Label Products:

     special customer products

Content Sale

     specially defined data sets

      specially connected data sets

Advertising:

     sponsored free version

     content  and user related

eCommerce:

     community portal and referral fees

Companies/Organizations:

     Invitrogen (Karlsbad, CA, USA)

     Affimetrix (Santa Clara, CA, USA)

     Soft Genetics (State College, PA, USA)

     Combimatrix CMDX (San Antonio, CA, USA)

     Philips (The Netherlands)

     MediGRID (Goettingen, Germany)

Collaborators:

     Prof. Dr. Evan E. Eichler (Seatle, WA, USA)

     Prof. Dr. Stephen W. Scherer (Toronto, Canada)

     Prof. Dr. Michael Hausmann (Heidelberg, Germany)

     Dr. Malte Wachsmuth (Seoul, Korea)

     Dr. Gregory Cox (Karlsbad, CA, USA)

     Dr. Eberhard Schmitt (Jena, Germany)

     Dr. Sabine Baars (Leiden, The Netherlands)
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Revenue per customer:
1000 Euro

 Market:

1.000.000.000 Euro
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The 3D Genome Viewer
The NEW Standard for Genomic Research and Diagnostics!

Ready to be Valorized!!!
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Opportunities
We have started to establish successfully a unique environment for

genomic research and diagnostics leading to a holistic understanding of
genomes necessary for the improvement of mankind!

The Erasmus Computing Grid:

The Erasmus Computing Grid greatly advances the computing capabilities of the Erasmus Mc, e.g. for:

     genomic and proteomic analysis

     epidemiology

     clinical image analysis, e.g. Applied Molecular Imaging (AMI)

The 3D Genome Viewer:

The 3D Genome Viewer greatly advances the integration of multi-dimensional data, e.g.:

     sequential genomic data

     structural genomic data

     clinical diagnosis data

Both the Erasmus Computing Grid and the 3D Genome Viewer
have great potential for various forms of commercialization!
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Information Life-Cycle Management at the Erasmus Medical Center 

- 

Collaboratively Managing Digital Data for Care, Research, Education 

and the 

International Development of the GLOBE 3D Genome Viewer 

 

Knoch, T. A., Walgemoed, P. & Eussen, B. 

2nd Annual World Healthcare Innovation and Technology Congress, Washington DC, USA, 
1st - 3rd November, 2006. 

 

 

Abstract 
 
 
Information Lifecycle Management at the Erasmus University Medical Centre. Collaboratively managing digital 
data for care, research and education using the international development of the GLOBE 3D Genome Viewer 
and Erasmus Computing Grid as catalyzing initiatives. 
 
The Rotterdam-based Erasmus MC is with 1,200 patient beds and 10,000 employees the largest biomedical 
research and healthcare institution in the Netherlands and one of the biggest in Europe. Erasmus MC witnessed a 
steep increase in data volumes and subsequent computing and archiving needs for its care, research and 
education processes. The continuous advances of healthcare imaging and other data in combination with the 
unusually long archiving lifecycles propose a complex availability challenge. Addressing this challenge requires 
a collaborative interdisciplinary effort of Clinical, Research, Education and IT departments across Erasmus MC. 
Fulfilling the healthcare vision of the 21st century for a higher quality of life in our societies necessitates the 
crossing of the institutional border by alliances between international hospital partners and industry vendors. 
 
The GLOBE 3D Genome Viewer and the Erasmus Computing Grid are two new major catalyzing initiatives 
at Erasmus MC towards achieving this 21st century vision. The GLOBE 3D Genome Viewer is the first system-
biology oriented genome viewer necessary to access, present, annotate, and simulate the holistic genome 
complexity in a unique gateway towards a real understanding, educative presentation and curative manipulation 
planning. The Erasmus Computing Grid is with its projected 13,000 CPUs and a capacity of ~20 Tera flops one 
of the biggest desktop computing grids in the world supplying the computing power needed for research, 
education and healthcare.  
 
Erasmus MC likes to call for collaboration on the GLOBE 3D Genome Viewer for visualizing the tremendously 
complex genome landscapes and biological networks in a single easy comprehensible platform necessary to 
achieve the challenge posed by the upcoming of the complete sequencing of individual genomes and thus 
personalized medicine. 

Corresponding author email contact: TA.Knoch@taknoch.org 
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