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NBIC

• The Netherlands Bioinformatics Centre 
(NBIC). stimulates the development of the 
field of bioinformatics in the Netherlands.

• Activities of the NBIC are organized along 
three lines: 
– research 
– support
– education.

• Each of these lines is strengthened by 
specialized programmes. 



NBIC



BioRange



BioWise

• The BioWise programme focusses on 
bioinformatics education in the 
Netherlands.

• BioWise supports nationwide initiatives 
which have a clear added value for 
bioinformatics students and researchers. 

• Furthermore, BioWise stimulates and 
facilitates the exchange of expertise and 
material between teachers.





BioRange

• More than 26 parties collaborate grouped in 5 
subprogrammes. 

• The BioRange programme resulted in over 70 new 
bioinformatics positions. 

• The BioRange research programme takes 
advantage of innovative Dutch informatics and e-
Science research:
– GigaPort (one of the best national gigabit research 

networks worldwide) 
– Virtual Laboratory for e-Science (VLe) programme

(which creates an e-Science environment)
– BigGrid



BioInfra + BioAssist

• The BioInfra programme will establish the 
life sciences ICT infrastructure (e.g., 
computer and storage facilities, Web, 
GRID, generic e-science environment

• The BioAssist programme will establish
software and experimentation platforms.
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Scientific Data Lifecycle
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Scientific Data Lifecycle



Databases
•Why can it take two years to construct a 
database?
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Databases
•Two options:

–Buying a ready system

–Development of a Database 
(possibly based upon existing system)



Databases
•Buying a ready system requires
specifications and standards
–This is difficult in a scientific context

• Insights, Learning
• Changing Requirements
• Changing Environment

–Who is going to do the implementation of 
Changes? And when?
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Development of a Database
• Gap Developers – Users (common language)

• Requires commitment (Testers, Users)

• Alternative Databases become available

• External Open Source vs. Own development

– Research Context, Changes are required

– Make own version of open source database !?

– Degree of openness

• Leave optimizations to the database vs. put own effort in optimization

• Invalid input

• Structured Solutions for Ad-Hoc problems

• External Bugs
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CMSB DIAL CGH-DB
• CMSB DIAL CGH-DB database is a Micro Array Database 

– The raw data are stored as is. 
– All calculations are done on the fly. 
– Text output for use in other databases and visualization tools. 
– Graphical output for quick inspection of data. 

• DIAL CGH-DB consists of a set of Perl modules operating on an 
Oracle database

– Web interface.
– Command line interface for storing and querying data.

• Two types of data:
– Observational data
– Annotation data
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Micro Array CGH Data Flow II

OligoCGH
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Observational data
•Observational data 

–experiment data, from programs such as 
GenePix

–array clone data, for mapping experiment data 
to genome positions 
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Annotation data
•Minimum Information About a Microarray
Experiment – MIAME

•The experiment data can be annotated in 
a MIAME compliant fashion

• In addition to MIAME there is also a data 
type "Project", which is completely empty 
and can be used to create one's own 
annotation data standards. 
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Tasks
•Reliable storage. 
•Calculations. 
•Combining data.
•Data retrieval.
•Export. 
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Tasks
• Reliable storage of raw micro array data including images. 

• Quickly and reliably calculating and recalculating CGH levels

– using different procedures, such as for normalization and replicate 
spot averaging or smoothing

– following the latest updates to the currently accepted clone to 
genome position mappings. 

• Combining MicroArray data from different scanner programs (Agilent, 
BlueFuse, GenePix and ImaGene) and array clone types (BAC, 
Oligo). 

• Data retrieval on the basis of annotation

– MIAME compliant

– user defined. 

• Export to other databases and visualization tools. 



Thursday, November 01, 200723

Names of clones
• There are no standard identifiers for array clones used in 

experiments: 
– International Clone Names 
– Sanger Names
– self designed names 
– Private numerical identifiers. 

• The mapping of array clones to genome positions is frequently 
updated. 

• It should be possible to combine (and filter) array clone data from 
different sources, for example combine standard 1MB sets with 
private ones. 

• User variations
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At BAC, or 
Oligo positions:

• Normal
• Gains
• Losses
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Multiple Experiments:
Viewing, Analyses

Multiple Experiments:
Viewing, Analyses
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Different Normalizations
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Integration of 
different 
experiments: 
BAC, Oligo, 
Bluefuse, 
Imagene, etc.
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CGH Databases
• We need to have a scalable, flexible database
• Data Explosion

– BAC 3500 data points
– Oligo’s 20000 to 60000 data points 1000 experiments/year 

(currently)
– 200k and 500k expected in the near future
– Within some years: 5M data points ‘routine’ diagnosis
– 200MB - 1GB Images

• Research Environment!
• Storage and Computational Requirements!!
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Information Ladder
•Data
• Information
•Knowledge 
•Understanding 
• Insight 
•Wisdom
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Data Mining
•Secondary analysis of data
• Induction of understandable useful models 
and patterns from databases

•Algorithms for large quantities of data



Future directions

•Data Grids, Integration (e-science)
•Petabases
•Data Mining inside Databases:
an inductive database instance contains:

–Data (e.g., a relational database, a deductive 
database)

–Patterns (e.g., itemsets, episodes, subgraphs, 
substrings, ... ) 

–Models (e.g., classification trees, regression trees, 
regression equations, Bayesian networks, mixture 
models, ... )



Scientific Data Management
Store, Retrieve, Analyse, Mine, Combine, Share Data
• Plan ahead: databases take time and effort.
• Look ahead into the future!
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