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Basic ‘bottom-up’-driven Systems 
Biology pipeline at MCISB
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Problem Statement

• There is a requirement to:
– Store experimental data of many different kinds 

for integration and analysis.
– Selectively make the data available within the 

MCISB, to partner sites and for public access.
– Support programmatic as well as interactive 

access to experimental data and models.
– Provide consistent interfaces, to reduce learning 

times and development costs.



Capabilities

• We require software to support:
– Data capture: Pedro.
– Data access: Pierre.
– Integration of data and analyses: Taverna.
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‘Warehouse’ vs distributed workflows

• Different ‘modules’ developed in different labs can reside 
on different computers anywhere, and expose themselves as 
Web Services

• Labs can then specialise in what they are best at
• All that is then needed is an environment for enacting

bioinformatic workflows by coupling together these service-
oriented architectures

• One such is Taverna
• This is arguably the best way to combine metabolomic 

SBML models with metabolomic data, and is what we plan 
to do at MCISB
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Taverna Workflow 
Environment

• Workflow 
environment for 
authoring scientific 
workflows.

• Developed by myGrid
e-Science Pilot 
project.

• Downloads: over 
1000 a month during 
2006.

http://taverna.sourceforge.net/



Taverna (sits on myGrid) 
www.mygrid.org.uk
www.taverna.sf.net



Taverna Workflow Workbench
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Visualise Models Using Cell Designer
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Issues
• Legal SBML may not be decent; much more control is 

needed to effect useful interoperability
• Naming conventions are a big issue
• Much better semantic markup needed to make 

comparisons easy
• Ontologies remain problematic
• We cannot presently visualise large networks; these 

break the existing software - major effort needed here



Naming issues….

• One involves the fact that aspartate and 
aspartic acid are not the same molecule

• For many purposes, e.g. FBA, this does 
matter a lot

• One solution: calculate or look up pKa
values and include pH of each 
compartment explicitly in the formal part 
of the SBML model – how?



Representing parameter uncertainty
• Present SBML stores parameters as crisp values, but not any 

attendant measures of uncertainty in them
• Various kinds of modelling, especially but not only Bayesian 

ones, really need access to such measures of uncertainty
• An important set of questions for future SBML annotation 

relates to these measures of uncertainty and how they should 
optimally be encoded

• Please let us develop these! Some are obvious (Gaussian with 
a mid-value and a non-negative range) and can be expressed 
as equations just as in the models themselves. Others may be 
less so. We also need annotations of the attendant evidence 
that led to these uncertainties

• (Same is true for databases of experimental parameters….)

vs |
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