Systematic integration of
experimental data and models
In systems biology



Manchester Centre for
Integrative Systems Biology

e AIM
— Modelling yeast
metabolic pathways

— Measurement of yeast
proteome and
metabolome

— Measurement of
reaction kinetics

e Data stored Iin custom
databases |




MCISB Data Lifecycle
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In silico experiments In
bioinformatics
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Implementing In silico
experiments

Manual

e Open series of browsers
e Copy and paste data between browsers




http://taverna.sourceforge.net



Taverna workflow system

Workflow
engine to run
workflows

w workflows

Write workflows

List of services

Scripts e.g. beanshell, R

Scufl Simple Conceptual Unified Flow Language

Taverna Writing, running workflows & examining results Programming

: : e.g. BioJava, libSBM
libraries







Retrieve microarray
data from maxd

Identify differentially
expressed genes

using t-test with R

T

Use Gene Ontology to find
common functions
associated with genes

e

Microarray data analysis
workflow



MYEXperiment repository of
workflows



Systems biology workflows In
MCISB



Importance of data standards In
systems biology modelling

e Builds on established data standards In
systems biology

— SBML
— MIRIAM



Systems Biology Markup
Language
For representing models of biochemical
networks, e.g. metabolic pathways
A machine-readable, XML language

Enables the use of multiple software tools
without rewriting models for each tool

Enables models to be shared and
published in a form other researchers can
use even in a different software
environment



Minimum information
requested for the
Annotation of

biochemical Models
{MRib_B/Yuidelines for annotating

guantitative models of biological
systems
* Explicitly identify species, e.g.
metabolites and enzymes by
annotation with URIs to CV terms
and external database identifiers
* Chebi Ids
* Uniprot Ids

MIRIAM used in creation of
consensus model of yeast metabolism




Supporting MCISB informatics
Infrastructure for modelling



Model construction workflow

Input: list of ORF

1. Get reaction

2. Create

3. Create
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Output: SBML filg



Use of IbSBML API in workflow






Results

Input: list of ORF

1. Get reaction

2. Create

3. Create
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Results



Parameterisation workflow

e Data requirements
— Qualitative SBML model

— Starting concentrations for enzymes and
source metabolites

« Key results database

— Enzyme kinetics
« SABIO-RK database web service



SABIO-RK web service




Parameterisation workflow



Results



Video demo

1. Model construction workflow
2. Parameterisation workflow



Calibration workflow

« Data requirements

— Parameterised SBML
model

— Experimental data

 Metabolite
concentrations from key
results database

e Calibration by
COPASI web service



COPASI web service



Results



Simulation workflow

e Using COPASIWS



Results



Summary



Future work

* Apply work to other organisms, e.g.

human

— Requires SBML data annotated to MIRIAM
guidelines

The Edinburgh human metabolic network iodels
reconstruction and its functional analysis

Hongwu Ma', Anatoly Sorokin', Alexander Mazein', Alex Selkov? Evgeni Selkov?, Oleg Demin® and Igor Goryanin'*

Global reconstruction of the human metabolic
network based on genomic and bibliomic data

Natalie C. Duarte, Scott A. Becker, Neema Jamshidi, Ines Thiele, Monica L. Mo, Thuy D. Vo, Rohith Srivas,
and Bernhard 0. Palsson*
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