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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.
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Bioinformatics & Ontologies

Use Ensembl to...

= Run a BLAST search

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

Term Lineage

Understanding Human Development
through Gene Expression

" Integrative Biology

|dentify and model the outcomes
of gene expression networks, eg
on growth or differentiation in
specific developing tissues
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Fig. 2. Spatial region based association rule with a support of 0.5761 and a confidence
of 1.000. This should be interprete ibits i
in (a), then there shall also be genes expressing in (b)”.

Data Analysis & Data Mining
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Full Biological Understanding
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From DNA to cells, to the whole organism, to
population and environments, back to DNA

Gene expression patterns in
successive developmental stages
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Gene Expression Database

EADHB Gene Expression Database - EMAGE 3.2.13

EADHB Local DB Central DB Tools Windows Help
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= Ajava webstart application for performing
spatial queries on gene expression patterns
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To understand how genes affect human development,
in situ hybridisation is performed to locate the spatial

regions genes are expressed in.

A unique resource
of human embryos

An on-line repository for
collaborative in-situ

experiments on human tissue

High throughput
in situ hybridisation
experiments

Embryo

" 3D Reconstructions

individually stained sections
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reconstructed from

The gene expression patterns from stained slides are mapped

Spatio-Temporal Mapping
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on to 3D spatial-temporal models of human embryos

Newcastle
University

Information Technology Complexity

National
e-Science
Centre

Medical
Research

MRC Council

Policy
Ethics
And

Life
sciences

S

G

-

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.
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