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Data Analysis & Data Mining

Results from hierarchical clustering & association rules 
applied to 1600 wholemount in situ images

An on-line repository for
collaborative in-situ

experiments on human tissue 

To understand how genes affect human development, 
in situ hybridisation is performed to locate the spatial 

regions genes are expressed in.  

High throughput 
in situ hybridisation

 experiments
A unique resource 
of human embryos

3D Reconstructions

Embryo reconstructed from 
individually stained sections

Gene Expression Database

A java webstart application for performing 
spatial queries on gene expression patterns

Information Technology Complexity

Full Biological Understanding

From DNA to cells, to the whole organism, to 
population and environments, back to DNA

Understanding Human Development 
through Gene Expression

The Story
The goal is to understand human development. The 
story starts with wet-lab experiments. To reach the 
goal many other research components are required. 
Some of these are illustrated here. Developing a 
deep understanding will require many cycles of 
hypothesis, analyse and test to reach the goal of a 
predictive theory of development. This will demand 
development and integration of biological, physical, 
chemical, computational, and mathematical science; 
biomedical research must embrace all these 
scientific diciplines. The key is integration at all 
levels: data, computational, and people. This is the 
challenge for e-Science.

The project
DGEMap is a FP6/EU-funded design study that aims 
to deliver a design for a pan-European infrastructure 
to support gene expression studies in early human 
development. This design requires detailed analysis 
and of the biological experiments, the data mapping 
and curation, the interoperability environment and 
data integration with in this case an analysis of the 
ethical basis for the research. 
Project Number 011993; Aug 2005-July 2008.
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Spatio-Temporal Mapping

The gene expression patterns from stained slides are mapped 
on to 3D spatial-temporal models of human embryos
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Integrative Biology

?
Identify and model the outcomes 
of gene expression networks, eg 
on growth or differentiation in 
specific developing tissues

Bioinformatics & Ontologies

Using Taverna workflows to link human spatial-temporal gene 
expression data with other bioinformatics reseources

Computational Modelling

Gene expression patterns in 
successive developmental stages

Collaborative visualisation

Collaborative viewing of Pax6 gene expression in a 
human embryo using the RAVE system from WeSC

Systems Biology

Data Integration

Genes
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Heart
Trunk
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Description01
Description02
Description03
Description04
Description05

FieldName01
FieldName02
FieldName03
FieldName04
FieldName05

• Delivery models
• Security models
• Distributed query processing
• Data descriptions
• Schema integration
• Meta-data handling

Research Components
Here we illustrate the research components 
that will be required to contribute to the 
ultimate goal of understanding the process of 
human development. Many contributions are 
unknown - how do we model the complex 
system of a developing embryo? What 
mathematical techniques can be applied? - 
ideas exist, but clear answers do not exist. 
Here we have organised components roughly 
according to biological and computation 
complexity. DGEMap aims to contribute to 
the design, development and integration of 
these components.


