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Summary 

 
The mission of the Centre for Bioinformatics is to promote and co-ordinate 
world-class research and training in Bioinformatics within Imperial College 
London and to provide state-of-the-art Bioinformatics support to members of 
Imperial for their research.  This report covers the period since the Centre was 
established in September 2001 up to 31 January 2003.  Additional information 
can be found at www.imperial.ac.uk/bioinformatics. 
 
The main achievements of the Centre are: 
 
• The establishment of a College-wide, multi-campus organisation to 

co-ordinate Bioinformatics. 
 
• The development of a community within Imperial that identifies with 

Bioinformatics. 
 
• The promotion of inter-disciplinary research that have lead to multi pound 

support for new projects. 
 
• The establishment of a Bioinformatics Support Service that has made a 

wide range of Bioinformatics software available to members of the College 
and is providing substantial support, training and advice. 

 
• The development of collaborative research projects between the Support 

Service and several research groups in the College. 
 
• The running of a seminar series that attracts an audience from the College 

and elsewhere in the London area. 
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1. Background and Objectives 
 

1.1 Background  
• Bioinformatics can be defined as the use of computational, mathematical and 

statistical methods to organise, analyse and interpret biological information, 
particularly at the molecular, genetic and genomic levels.  

 
• Bioinformatics is central to the interpretation and exploitation of the wealth of 

biological data being generated in the post-genome era with the consequential 
major clinical and commercial benefits.  

 
• It is vital that Imperial has world-class research in Bioinformatics together with 

state-of-the-art facilities for all users. Since Bioinformatics research is located in 
all four Faculties, a clearly identified focus is required, in particular to co-ordinate 
multi-disciplinary research. In parallel, it is essential to provide biologists and 
medics with state-of-the-art Bioinformatics to empower them to deliver world-
class research.  

 
• To address these issues, in September 2001 the Faculties of Life Sciences and 

of Medicine jointly established the Centre for Bioinformatics and the associated 
Bioinformatics Support Service. 

 
• The Bioinformatics support service is located in the Biochemistry Building on the 

South Kensington Campus and this acts as the focus for the Centre with its links 
to the different Departments and Campuses of the College. 

 

1.2 Objectives of the Centre for Bioinformatics  
The objectives of the Centre for Bioinformatics are to: 
 
• Co-ordinate the strategic development of Bioinformatics at Imperial across the 

four Faculties and at the different campuses. 
 
• Develop new collaborative projects within and outside Imperial, particularly those 

that are multi-disciplinary. 
 
• Develop links with and contribute to a broad College-wide view of Bioinformatics 

including areas such as statistical genetics, chemometrics and image processing.  
 
• Have a strategic role in the provision of teaching and training in Bioinformatics. 
 
• Organise seminar programs and symposia on Bioinformatics. 
 
• Disseminate relevant software, databases and information to the UK and world 

scientific communities, both academic and industrial. 
 
• Facilitate the provision of state-of-the-art Bioinformatics support to members of 

Imperial by directing the Bioinformatics Support Service. 
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1.3 Objectives of the Bioinformatics Support Service  
The objectives of the Bioinformatics Support Service are to provide the following 
services to all Imperial campuses: 
 
• In-house facilities for major Bioinformatics tasks, such as sequence database 

searching and micro-array processing. 
 
• Imperial wide access to appropriate commercial software and/or data. 
 
• Web links to public domain sites providing additional services. 
 
• Expertise and training courses on the use of the above facilities. 
 
• Collaborative research on specific topics. 
 
• Support for undergraduate and postgraduate teaching. 
 

1.4 Historical Notes 
Before reporting on the activities of the Centre, we describe the developments in 
Bioinformatics within the College prior to the establishment of the Centre in 
September 2001.   
 
Since the late 1990s, several research groups at Imperial were active in developing 
multi-disciplinary research in Bioinformatics.  This was largely co-ordinated by the 
Genetics and Genomics Research Institute and we highlight the major roles played 
by Professors James Scott and Mark McCarthy (Faculty of Medicine); Professors 
Marek Sergot, John Darlington and Yike Guo (Computing) and Dr Peter Little 
(Biochemistry).  
 
During 2000 and 2001, there were several senior appointments in Bioinformatics:  
Prof Michael Sternberg in Structural Bioinformatics in Biochemistry (now Biological 
Sciences); Prof Stephen Muggleton who was awarded the Research Councils Chair 
of Bioinformatics (Computing); Profs David Balding and Sylvia Richardson in 
Biostatistics (Epidemiology and Public Health, St Mary's).  In addition, several 
existing researchers in many departments were developing interests in 
Bioinformatics.  More generally in the College, a pressing need for professional 
support to meet the Bioinformatics needs of many research groups was identified. In 
teaching, an MSc course in Statistical Genetics and Bioinformatics was established.   
 
The Centre for Bioinformatics was established as a consequence of these activities 
which involved many members of Imperial. 
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2. Management 
 
• The Director of the Centre is Professor Michael Sternberg, Department of 

Biological Sciences 
. 
• There is a Steering Committee to manage the Centre comprised of senior 

academic staff at Imperial involved in Bioinformatics.  The Committee reports to 
the Principals of the Life Sciences and Medical Faculties via the Director.  

 
Membership of the Steering Committee 

Member Faculty / Affiliation 
  Prof Michael Sternberg   Life Sciences / Biological Sciences (Chair)  
  Prof Timothy Aitman   Medicine / MRC-CSC  
  Prof David Balding   Medicine / Epidemiology and Public Health  
  Prof John Darlington   Engineering / Computer Science / LESC 
  Prof Paul Freemont   Life Sciences / Biological Sciences/ CSB 
  Prof Stephen Muggleton   Engineering / Computer Science 
  Prof James Scott   Medicine / GGRI 
  Prof Richard Templer   Physical Sciences / Chemistry 
  Dr Sarah Butcher (ex officio)   Head Bioinformatics Support Service 

 LESC London e-Science Centre; CSB - Centre for Structural Biology 
 MRC-CSC MRC Clinical Sciences Centre; GGRI -Genetics & Genomics Research Institute. 
 
 
 
• There is a panel of External Advisors formed from leading scientists from 

academia and industry with a strong interest in Bioinformatics.  
 

External Advisors 
Member Affiliation 

  Prof Alan Bundy    Division of Informatics, Edinburgh University 
  Dr Lon Cardon    Wellcome Trust Centre for Human Genetics, Oxford 
  Professor Anna Dominiczak    Western Infirmary, Glasgow  
  Prof Charlie Hodgman   GlaxoSmithKline, Stevenage 
  Prof Janet Thornton, FRS   European Bioinformatics Institute, Hinxton 
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3. Biographies of the Team 
 
Professor Michael Sternberg is the Director of the Centre.   He holds the Chair of 
Structural Bioinformatics in the Department of Biological Sciences.  His first degree 
was in Theoretical Physics (Cambridge) followed by an MSc in Computing at 
Imperial.   He moved into the Life Sciences in his D.Phil. research in Oxford on 
protein modelling.  Prior to joining Imperial in 2001, he held posts in the Department 
of Crystallography, Birkbeck College and at Cancer Research UK. 
 
Dr Sarah Butcher is the Head of the Bioinformatics Support Service (BSS). Her first 
degree was in Applied Biology (Imperial) followed by a PhD in Cellular Immunolgy 
from the National Institute for Medical Research (CNAA). She then worked as a 
postdoctoral researcher in Virology for the NERC Centre for Virology and 
Environmental Microbiology, Oxford. Subsequently Sarah joined Oxford University 
Bioinformatics Centre – which she later managed for 3 years.   Sarah took up her 
post at Imperial in June 2002. 
 
Dr James Abbott is the software developer for the BSS. He obtained a BSc in 
Biology with Biotechnology at the University of Luton, before undertaking a PhD in 
plant biochemistry at the University of Dundee. Following this, James worked as a 
bioinformatics specialist for Zeneca Agrochemicals (latterly Syngenta), contributing to 
the expression bioinformatics project and running the SRS project.  
 
Mr Derek Huntley is a research assistant for the BSS. He obtained a first degree in 
Biology at Sussex University and went on to complete an MSc in Computer Science 
at Birkbeck College, London. He worked in the Department of Computing at Imperial 
College London for 4 years developing genomic annotation software before joining 
the BSS. He teaches computing modules on the MSc in Bioinformatics and is in the 
process of completing a PhD. 
 
Ms Nadia Anwar is primarily responsible for user support. After graduating in 
Medical Biochemistry from Glasgow she joined the BBSRC Bioscience IT Service as 
a bioinformatician, running training courses across the country. She then moved to 
Zeneca Agrochemicals (later Syngenta) where she contributed to a comparative 
genomics system, and ran a large genome analysis pipeline. Before joining Imperial, 
Nadia finished a part-time MSc in Structural Biology (Birkbeck College London). 
 
Ms Ruth Walters is the Administrator of the Centre.  She joined the Centre in 
December 2001.  Previously she obtained a degree in Philosophy (Southampton) 
and then worked in educational administration. 
 
Dr Suhail Islam assists the Centre part time in the management of local computing.   
He is a member of the Structural Bioinformatics Group, develops software and 
manages the linux farm and the molecular graphics system.   Previously he held 
similar posts at Kings College London, Birkbeck College London and Cancer 
Research UK. 
 
Additional support is obtained from members of the London e-Science Centre. The 
BSS login server is housed within the Department of Computing and the BSS 
receives Unix system support and additional advice from the team led by Professor 
John Darlington and Dr Steven Newhouse. 

 
Centre for Bioinformatics - Imperial College London - Inaugural Report - January  2003         7 



4. Bioinformatics Research at Imperial 

4.1 Affiliates of the Centre 
The Centre coordinates Bioinformatics research at Imperial via a network of affiliates 
spanning all four faculties and many campuses.  Affiliates are members of Imperial 
directly involved in Bioinformatics who are either pursuing independent research or  
are providing major support or development of bioinformatics.  In addition, several 
heads of Imperial Centres are affiliates thereby representing the collective 
Bioinformatics interests of a set of people.   The affiliates and their research interests 
are given below, including former members who have recently left Imperial (*). 
 
Computer Science, Mathematics and Statistics 
Prof John Darlington  High performance computing, e-science and the grid  
Dr Yike Guo   Machine learning & data mining 
Prof Henrik Jensen  Evolution of interacting  
Prof David Han   Statistical and machine learning methods 
Prof Stephen Muggleton  Machine learning and its application to bioinformatics 
Prof Sylvia Richardson  Hierarchical Bayesian models, clustering microarray data  
Prof Marek Sergot  Automated reasoning applied to problems in bioinformatics  
Dr David Stephens  Bayesian probabilistic analysis of biological sequences 
Prof Guang-Zhong Yang Image processing applied to biomolecular modelling 
 
DNA and Protein Sequence Analysis (including Phylogenetics) 
Dr Austin Burt   Evolution of non-Mendelian genetic elements 
Prof Charles Godfray, FRS Population biology & phylogenetics 
Dr Andy Purvis   Inferring evolutionary processes from phylogenetic patterns 
Dr Mike Tristem   Retroviral and retroelement evolution 
Dr Alfried Vogler   Comparative genomics and molecular systematics of insects 
 
Genetics and Genomics 
Prof David Balding  Disease gene mapping & population genetics 
Prof Gordon Dougan    Infection & Immunity, pathogen genomics/proteomics 
Prof Mark McCarthy (*)  Genome annotation, susceptibility gene discovery  
Prof James Scott, FRS   Genetics & Genomics 
Prof Brian Spratt, FRS  Characterisation of isolates of bacterial  
Dr John Whittaker  Statistical methods to identify disease genes 
 
High-throughput 'Omics Methodologies 
Dr. Helen Causton  Gene expression analysis & data warehousing 
Prof Anne Dell, FRS  Mass spectrometric sequencing of biopolymer 
Prof Darryl Pappin (*)  Mass spectrometry and proteomics 
 
Macromolecular Structures 
Prof Paul Freemont    Structure and function of biological macromolecules 
Prof Michael Sternberg  Structural bioinformatics especially protein modelling 
 
Physical and Chemical Methods 
Dr Ian Gould    Simulation methods for biological systems  
Dr Henry Rzepa   Quantum chemical modelling, XML, semantic web 
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4.2 Research Grants 
Below we showcase some recently awarded research grants to illustrate the range of 
activity in Bioinformatics.  Multi-disciplinary grants are placed under the research 
area of the principal investigator. We have not included grants to our affiliates for 
research outside Bioinformatics. Sums quoted are the support to Imperial with the 
total award in brackets afterwards. The main investigators at Imperial are reported. 
 

 
Computer Science, Mathematics and Statistics 

 
E-Science Hardware for Bioinformatics -  SRIF - £3M - Prof Darlington et al. 
In the 2002-2004 SRIF award the College's e-Science consortium were awarded £3M. The 
funds will be used to upgrade the College network and to purchase linux workstation based 
hardware that will be split between the three main groups within the e-science consortium: 
Bioinformatics, High Energy Physics & Computational Engineering. The equipment purchased 
to date comprises a 130 node dual Pentium 4 with 64 of the processors linked with Myrinet.  
 
Metalog: Integrated Machine Learning of Metabolic Networks applied to Predictive 
Toxicology  - DTI - £1.1M - Profs Muggleton, Sternberg & Nicholson. 
The goal of this research programme is to develop an industrial-strength tool, MetaLog, for 
modelling disease pathways and predicting toxicity using machine learned models of proteins 
and metabolic activity.  MetaLog will be based on a combination of machine learning and 
uncertainty reasoning.  
 
Studying Biochemical Networks using Probabilistic Knowledge Discovery - BBSRC - 
£400K - Profs Muggleton & Sternberg. 
The aim is to develop a web approach to help biologists gather and interpret information 
about biochemical networks.  The formal reasoning will be implemented using stochastic logic 
programs that can model both the graphical nature of the network and the uncertainty due to 
incomplete knowledge. 
 
Modern classification methods in genomics - Wellcome Trust- £120K - Prof Hand & Dr 
Stephens. 
The project use of novel classification and computational methods in the analysis of 
microarray data.  Data will be provided by two Imperial groups - Dr Dimopoulos (Biological 
Sciences) and Dr Thodoyil (Hammersmith). 
 
Flexible Bayesian Clustering and Partition Models for Gene Expression Data - BBSRC - 
£214K - Prof Richardson. 
This multidisciplinary project will use a novel statistical approach to uncover patterns in gene 
expression data. It will provide a coherent common methodolgy for handling experimental 
variability, missing data, non-linearity and integration of prior scientific knowledge. The project 
involves three teams -  Prof. Aitman and Dr. Causton (CSC/IC Microarray Centre), Prof. 
Richardson (Epidemiology and Public Health and) and Prof. Green (Bristol). 
 

Genetics and Genomics 
 
Biological atlas of insulin resistance - Wellcome  Trust - £4M (£5M) - Profs Scott & 
McCarthy.  
The goal of the project to produce a 'biological atlas of insulin resistance'.  There is a major 
involvement in data integration of the different sources of biological data - expression array 
(Prof Aitman & Dr Causton), proteomic (Prof Dell) and metabolomics (Prof Nicholson). 
 
Cardiovascular Functional Genomics - Wellcome  - £750K (£5M) - Profs Aitman & Scott.  
A study of cardiovascular functional genomics led by Professors Anna Dominiczak and Nilesh 
Samani. The team aims to find the genes and pathways responsible for high blood pressure.   
The project will involve the MRC micro array centre at the Hammersmith Campus. 
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High-throughput 'Omics Methodologies 
 
Defining Paradigms by which Protein-Carbohydrate Interactions Mediate Cell 
Communication NIH - £800K ($34M) - Prof Dell. 
Glycomics studies how a cell's array of polysaccharides interact with a wide range of proteins 
and impinge on cellular phenotype. This projected funded by the National Institutes of Health 
(NIH) establishes a consortium for functional glycomics. The funding to Prof Dell is to assist 
the Bioinformatics team based at MIT which is developing key databases. 
 

Macromolecular Structures 
 
A Distributed Pipeline for Structure-based Proteome Annotation using GRID 
Technology - BBSRC & DTI - £400K (£1.2M) - Prof Sternberg, Prof Darlington and Dr 
Newhouse. 
The aim is to provide a structure-based annotation of the proteins in the major genomes 
linking resources at three sites (Imperial, UCL and the EBI) by GRID technology. Proteome 
annotation in the three sites will be integrated. Computing power at the different sites will be 
shared transparently using GLOBUS. 
 
3D Quantitative Structure Activity Relationships of Protein-Ligand Interactions using 
Probabilistic and Logic Reasoning - BBSRC - £200K - Profs Sternberg & Muggleton. 
The aim is to develop a novel method for modelling 3D quantitative structure activity 
relationships (QSARs) using stochastic logic programs (SLPs), a new type of machine 
learning that combines numerical reasoning with logic.  
 
The role of PML nuclear domains in mammalian transcriptional regulation and nuclear 
organisation -  Wellcome - £275K - Prof. Paul Freemont. 
The mammalian interphase nucleus is highly organised comprising an increasing number of 
specialised protein domains, compartments, territories and sub-nuclear organelles. One such 
domain comprising >40 different proteins are the  PML nuclear bodies The aim of this grant is 
to study the spatial location of PML bodies in relation to any identified mammalian genes that 
are regulated by PML by using novel statistical and imaging methods. 
  

DNA and Protein Sequence Analysis (including Phylogenetics) 
 
Genomic and proteomic analyses of adaptive evolution in experimental populations of 
Pseudomonas fluorescens - NERC - £175K - Drs Tristem &  Burt.  
This grant uses genomic, proteomic and bioinformatic based approaches to investigate the 
origin and evolution of the 'wrinkly spreader' mutation in P. fluorescens. The genome has 
recently been sequenced and this is being used as a tool to investigate adaptive evolution. 
 
Threatening process and the conservation status of contemporary mammals -NERC -  
£172K - Dr. Purvis.   
Phylogenetic comparative analyses provide insight into which biological characteristics of 
contemporary species predispose them to the risk of extinction when faced with human 
impacts.  
 
A post-genomic approach to phylogeny reconstruction and the evolution of metabolic 
diversity in yeasts - BBSRC - £275K - Dr Burt. 
This project aims: (i) to use bioinformatic analyses of the complete genome sequences of 4 
ascomycete fungi to identify useful genes for phylogenetic analysis; (ii) to amplify and 
sequence these genes and (iii) to use the phylogeny to analyse the evolution of some 70 
metabolic characters.  
 
Population and evolutionary genomics of an entire chromosome - BBSRC - £310K -  
Drs Burt, Koufopanou & Louis. 
The aim of this project is to sequence the same chromosome from ca. 20 isolates of a single 
yeast species. Combined with information on rates of divergence between species, this will 
constitute a unique dataset allowing one to address (i) the relative importance of positive and 
negative and balancing selection and (ii) evolution at coding versus non-coding sites. 
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5. Teaching 
 

5.1 MSc in Bioinformatics 
Imperial established an MSc in Bioinformatics in the academic year 2001-2.   The 
course takes graduates from either the Life Sciences or the Numerical/Physical 
Sciences and trains them in Bioinformatics.   The first half of the year has formal 
courses covering Computer Programming (C++, JAVA, Perl); Mathematics & 
Statistics; and Bioinformatics.   Optional lectures are provided for graduates requiring 
tuition in the principles of Biological Science.   The second part of the year is spent 
on research projects.   Staff from all four Faculties at Imperial contribute to the formal 
teaching and offer research projects. 
 
In 2002, we awarded six degrees with distinctions; five passes and there was one re-
sit.   Three students progressed to PhD research (Edinburgh, Imperial and the 
Sanger Centre) and many others obtained positions in industry and academia 
employing their Bioinformatics skills.  We have 17 students enrolled on the 2002-3 
course.  The MRC has provided one funded MSc place and a second studentship for 
the MSc course followed by a three year PhD in Bioinformatics.  
 

5.2 Wellcome Trust 4 year PhD in Bioinformatics 
In January 2003, the Centre for Bioinformatics with the Department of Biological 
Sciences were awarded support from the Wellcome Trust to establish a 4 year PhD 
programme in Bioinformatics.  There will be five places commencing October 2003 
and a further seven in October 2004.  We are aiming to recruit students from a broad 
range of undergraduate disciplines - both the Life Sciences and the 
Numerical/Physical Sciences.  The first year will broadly follow the MSc course.  
Towards the end of the first year, students will select PhD research topics offered by 
the contributing Departments (Biological Sciences, Chemistry, Computing, 
Mathematics, the MRC Clinical Sciences Centre and Primary Care Division of the 
Medical School). The student would then join the department of their primary 
supervisor.   To foster inter-disciplinary training, there will be a second supervisor 
from a complementary discipline.   The cohort will maintain in contact with each other 
via common seminar programmes.   
 
This programme provides an excellent opportunity for Imperial to attract the best 
students to hop disciplines and train in Bioinformatics.  
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6. The Bioinformatics Support Service 
 

6.1 Introduction 
The mission of the Bioinformatics Support Service is to deliver state-of-the-art 
software, assistance and training to members of the College to assist their research 
and teaching in core areas of Bioinformatics. The team consists of Dr Sarah Butcher 
(Head), Dr James Abbott (Software Developer), Ms Nadia Anwar (User Support & 
Training) and Mr Derek Huntley (Research Assistant). They took up their posts in mid 
2002 and in December 2002 the Service was launched.  The Service is located in the 
Biochemistry Building, South Kensington Campus. 
 

6.2 Management 
The management arrangement is that the Head of the Support Service reports to the 
Steering Committee of the Centre via the Director of the Centre.   To assist the 
Support Service in achieving its mission an Operations Committee has been 
established.  The initial membership of the Committee reflects the essential input 
required in computing, user support and Bioinformatics.   As the Service develops, 
mechanisms will be established to provide feedback from the end-users into the 
Operations Committee. 
 

Membership of the Bioinformatics Support Service Operations Committee 
Member Affiliation 

  Professor Michael Sternberg   Director of Centre (Chair) 
  Dr Sarah Butcher    Head of Support Service 
  Dr Helen Causton    MRC Micro Array Centre, Clinical Sciences Centre  
  Dr Steven Newhouse   London e-Science Centre, Dept. of Computing 
  Mr Arthur Spirling   Information and Communication Technologies 

 

6.3 Hardware  
The Support Service purchased a Sun V880 (8 x 750 MHz processors, 32 GB RAM, 
430 GB disk) to act as the main login, interactive use and web server for the service 
(codon.bioinformatics.ic.ac.uk) - see Figure 1.  
 
We are fortunate to benefit from considerable additional shared compute resources 
within the London e-Science Centre (LESC) through Professor John Darlington. To 
date, these comprise a Sun 6800 (24 x 750 MHz processors, 36 GB RAM, 6TB disk, 
24 TB near-line tape) funded through a HEFCE JREI grant, currently used as an 
SRS and EnsEMBL server and for compute-intensive jobs, and a 133 dual processor 
Intel/linux cluster (1 or 2 GB RAM per node). The latter is funded as part of a £3M 
investment to support applied computational scientists within Imperial - primarily for 
bioinformatics, high energy physics and computational engineering. Job scheduling 
between the login server and the other machines is currently under development 
using Sun Grid Engine with emphasis on ease of use and transparency to users. 
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Compute intense jobs
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resource-intensive jobs

BSS Login server
Web server, interactive jobs

Sun V880
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Sun 6800 - 24 procs

Users desktop
PC, MAC or Linux box

Shared resources

Figure 1 – Support Service Hardware
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6.4 Software and Databases 
The Centre is currently supporting a wide range of Unix-based bioinformatics 
software (see Table 1). To date, the majority are freely available packages but 
commercial packages are used where they add significant functionality (e.g. SRS – 
Lion Biosciences).  
 
As single nucleotide polymorphism (SNP) verification is an area of particular interest, 
we have also licensed a scaleable SNP pipeline from Oxagen Ltd – which integrates 
PolyPhred and Polybayse with the Staden package for ease of use.  
 
A large number of packages have additional PISE-generated web interfaces 
(Letondal 2001) and have been integrated within SRS for ease of access. 
 
The Service maintain a fully up-to-date comprehensive local set of public biological 
databases (including cumulative updates e.g. nightly) – see Table 2. A system for 
database maintenance and indexing has been developed and currently handles 
update downloads, SRS and BLAST indexing with integral integrity checking at every 
stage.   
 
The Service plans to install and maintain additional databases and bespoke subsets 
as requested by users. The Centre has also installed the EnsEMBL databases and 
web-server locally and will make this available to users from late March. Support 
here will include assisting users in production of DAS annotations for publication, and 
provision of a DAS server.  
 

6.5 Support and Training 
Users are supported via email, phone and one-to-one or group meetings and visits. 
An email queue tracking system has been installed to facilitate automatic call logging 
and tracking. Advice and consultation is available on many aspects of analysis, with 
the emphasis on training users to perform their own correct and informative analyses.  
We are establishing locations at several major campuses where members of the 
Support Service can visit weekly to interact with researchers on site. 
 
Bespoke scripts are developed to assist users as necessary, particularly with bulk 
processing task.   The Centre has been involved in the assessment of Bioinformatics 
resources for several major projects in the Faculties of Life Sciences and of 
Medicine. 
 
The Centre has developed its own web site (http://www.codon.bioinformatics.ic.ac.uk 
- internal only access) as a means of disseminating information on locally held 
software, databases and good practice on common methods of analysis. 
 
The Centre will shortly start to develop a range of modular, half-day courses.   These 
will have a large hands-on practical component and cover common types of 
bioinformatics analysis such as database interrogation, database homology 
searching, multiple alignment methods and application, sequence assembly and 
gene annotation.  
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Table 1 -  Major Bioinformatics Software 
 

 
Protein Structure Codon Use 
aqua codonw 
domainer  

Database Searching  procheck 
rasmol ballast 
structer blixem 
 NCBI blast2 
Repeats blimps 
maskeraid dbwatcher 
repeatmasker fasta 
 hmmer 
RNA MSPcrunch 
qrna ssaha 
snoscan Washington University blast2 
trnascan  

Database Text Searching  
SNP Discovery SRS 
polybayse entrez 
polyphred  

Genome Analysis/Annotation refcomp 
snp_pipe (Oxagen) apollo 
 artemis 
Sequence Assembly & Trace Data act 
phrap firstef 
phred genscan 
 glimmer 
Sequence Comparisons  glimmerM 
avid qrna 
clustalw tricross 
clustalx vista 
dialign2 wise2 
dotter xgrail 
hmmerviewer  

Linkage jalview 
lalnview genehunter 
seaview morgan 
sim4 transmit 
t-coffee  
 Primer Design 
Sequence Manipulation  primer3 

 phd2fasta 
Phylogenetic Analysis readseq 

 bonsai 
Multifunction Packages fastdnaml 
Emboss (with JEMBOSS) nifas 
NCBI Toolkit njplot 
HMMER orthostrapper 
PHYLIP phylip 

rio 
tree-puzzle 
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Table 2 -  Bioinformatics Databases Provided 
 

 
EMBL   
Genbank   
Swissprot   
TrEMBL   
PIR   
Genpept   
EnsEMBL  
dbEST   
REFSEQ /REFSEQP   
Unigene   
Uniseq   
PFAM   
PRINTS   

BLOCKS   
PROSITE   
Interpro   
PDB   
FSSP   
DSSP   
HSSP   
Prodom   
Rebase   
Enzyme   
OMIM   
Rebase   
Taxonomy 

 

6.6 Financial Arrangements 
The Support Service was established with major financial support from the Life 
Sciences and Medical Faculties. These funds are being used to pump prime the 
Service and consequently, at present, use of the facilities are free to all members of 
the College, apart for small charges to attend training courses.   
 
Clearly with the realities of university finances, the Service cannot continue to run on 
major funding from the Faculties. It is intended that research and teaching grants that 
have a Bioinformatics component will be required to include an access fee for use of 
the Support Service.  This access fee should be considered as funding a small 
fraction of skilled support that installs and maintains software and databases and 
provides expert assistance and advice.  If individual groups were to undertake their 
own Bioinformatics support in house, this would be far more expensive in terms of 
staff time and the resultant service would almost always be far poorer.  Thus the 
access fee is exceptionally good value for money in a research grant.  
 
In addition to a core level of support for many researchers, certain projects will 
require extensive Bioinformatics support.   If the research group wishes the Service 
to provide such support, then the group would need to finance the appropriate level 
of part-time support from the Service.  
 
We consider these mechanisms to be the most effective strategy to finance the 
Service. The alternative of charging each user has been shown in many 
organisations, both in the UK and abroad, to be exceptionally problematic to 
administer.   
 
A well-financed Bioinformatics Support Service will empower a wide number of users 
in the College to perform first class Bioinformatics in their projects which will be 
translated into substantial enhancement to the quality of their research. 
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7. Seminar Programme 
 
 
The Centre runs a seminar programme, mostly on Mondays. Generally we have both 
an external and an internal speaker.  The seminars are followed by networking 
stimulated by refreshments.  The audience comes from many of Departments and 
Campuses at Imperial and from other London groups. Our 2002 programme 
consisted of the following seminars. 
 
 

Monday 4 February 
 
Dr Philippe Broet 
Faculté de Médecine Paris-Sud et INSERM U472 
‘Bayesian mixture model for identifying differentially expressed genes in microarray 
paired comparison’. 
 
Dr Ian Gould 
Department of Chemistry, Imperial 
‘Half of the sites activity in Lysyl tRNA synthetase is revealed by simulation and 
experiment’. 
 

 
Monday 8 April 

 
Dr Alex Bateman 
The Sanger Centre, Hinxton 
‘The PFAM database’ 
 
Dr David Perkins 
Division of Medicine, Hammersmith Campus, Imperial  
‘Tools and databases for protein informatics’. 
 
 

Monday 13 May 
 
Dr Robert Gaizauskas 
Department of Computer Science, Sheffield University 
‘Extracting Information from Biological Science Texts: Enzyme Interactions, Protein 
Structures and Beyond’  
 
Dr Mike Tristem  
Department of Biological Sciences, Imperial 
‘Retroviruses, phylogenies and the human genome project’  
 

Monday 8 July 
 
Dr Alvis Brazma 
European Bioinformatics Institute, Hinxton, Cambridge 
‘From microarrays to gene expression networks’ 
 
Dr Henry Rzepa 
Department of Chemistry, Imperial 
‘Building Semantic Webs for Molecular Science’ 
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Friday 4 October 2002 
 
Professor David Weaver 
Department of Physics, Tufts University, Boston, USA 
'Using Sequence & Structure to Predict Protein Folding Kinetics' 
 
 
 

Monday 7 October 2002 
 
Dr Cyrus Chothia 
MRC Laboratory of Molecular Biology, Cambridge 
'The nature of acceptable mutations in proteins' 
 
 

Monday 4 November 2002 
 
Professor Chris Ponting 
Department of Human Anatomy and Genetics, University of Oxford 
'Genomic differences between mammals: computational analyses'. 
 
Mr David Aanensen 
Department of Infectious Disease Epidemiology, St Mary's Campus, Imperial 
'Multilocus Sequence Typing - Characterisation of isolates of bacterial pathogens via 
the Internet' 
 
 

Monday 9 December 2002 
 
Professor Keith Willison 
Institute of Cancer Research, London 
'The WD40 propeller protein family: protein folding problems and evolutionary origins' 
 
Professor David Balding 
Epidemiology and Public Health, St Marys Campus, Imperial 
'A statistical method for detecting regulatory regions in DNA sequences' 
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8. Concluding Remarks 

8.1 Achievements 
The major achievements of the Centre for Bioinformatics since it started in 
September 2001 are: 
 
• The establishment of a College-wide, multi-campus organisation to co-ordinate 

Bioinformatics. 
 
• The development of a community within Imperial that identifies with 

Bioinformatics. 
 
• The promotion of inter-disciplinary research that have lead to multi pound support 

for new projects. 
 
• The establishment of a Bioinformatics Support Service that has made a wide 

range of Bioinformatics software available to members of the College and is 
providing substantial support, training and advice. 

 
• The development of collaborative research projects between the Support Service 

and several research groups in the College. 
 
• The running of a seminar series that attracts an audience from the College and 

elsewhere in the London area. 
 

8.2 Plans 
Our key objectives for the next year are: 
 
• To continue with the development of the Support Service in terms of the number 

of users assisted, the range of software that is available, the breadth of advice 
and training provided, and the number of collaborative research projects 
undertaken. 

 
• To include additional researchers at Imperial within the community of the Centre. 
 
• To stimulate the establishment of new research projects in Bioinformatics within 

the College, particularly those which are multi-disciplinary. 
 
• To facilitate the inclusion of Bioinformatics within undergraduate and 

postgraduate courses in all Faculties. 
    
• To develop further links with colleagues outside Imperial both nationally and 

internationally. 
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Appendix 1 - Selected Publications 
 
Below we list a selection of publication in 2002 by the affiliates to the Centre.   We 
focus on those with a Bioinformatics component and note that we do not cite 
publications from our affiliates in areas outside Bioinformatics.  
 
 
Computer Science, Mathematics and Statistics 
 
Angelopoulo, N. & Muggleton, S. (2002). Machine learning metabolic pathway descriptions 
using a probabilistic relational representation.  Electronic Transactions in Artificial 
Intelligence, 6. 
 
Muggleton, S. (2002).  Learning structure and parameters of stochastic logic programs. 
Electronic Transactions in Artificial Intelligence, 6. 
 
Watanabe, H. &  Muggleton, S.. (2002). First-order stochastic action languages.  Electronic 
Transactions in Artificial Intelligence, 6. 
 
 
DNA and Protein Sequence Analysis (including Phylogenetics) 
 
Martin, J., Kabat, P. & Tristem, M. (2002). Cospeciation and horizontal transmission rates in 
the murine leukaemia-related retroviruses. In (Page, R.D.M. ed) Tangled trees: Phylogeny, 
cospeciation and coevolution. (pp. 174-194). University of Chicago Press. 
 
Martin, J., Kabat, P., Herniou, E. & Tristem, M. (2002). Characterisation and complete 
nucleotide sequence of an unusual reptilian virus in the Crocodylia. J.Virol. 76, 4651-4654. 
 
Agapow, P.-M. & Purvis, A.. (2000)  Power of eight tree shape statistics to detect non-random 
diversification: a comparison by simulation of two models of cladogenesis. Syst. Biol. 51. 
 
Jones, K.E., Purvis, A., MacLarnon, A., Bininda-Emonds, O.R.P. & Simmonds, N.B. (2002). A 
phylogenetic supertree of the bats (Mammalia: Chiroptera). Biol. Revs. 77, 223-259. 
 
Orme, C.D.L., Isaac, N.J.B. & Purvis, A. (2002). Are most species small? Not within species-
level phylogenies. Proc. R. Soc. Lond. B 269, 1279-1287. 
 
Orme, C.D.L., Quicke, D.L.J., Cook, J. & Purvis, A. (2002). Body size does not predict 
species richness among the metazoan phyla J. Evol. Biol. 15, 235-247. 
 
Purvis, A. & Agapow, P.-M. (2002). Phylogeny imbalance: taxonomic level matters. Syst. Biol. 
51. 
 
Purvis, A., Katzourakis, A. & Agapow, P.-M. (2002). Evaluating phylogenetic tree shape: two 
modifications to Fusco and Cronk's method. J. Theor. Biol. 214, 99-103. 
 
Sechrest, W., Brooks, T.M., de Fonseca, G.A.B., Konstant, W.R., Mittermeier, R.A., Purvis, 
A., Rylands, A.B. & Gittleman, J.L.(2002). Hotspots and the conservation of evolutionary 
history. Proc. Natl. Acad. Sci. USA 99,  2067-2071. 
 
Webster, A.J. & Purvis, A., (2002). Testing the accuracy of methods for reconstructing 
ancestral states of continuous characters. Proc. R. Soc. Lond. B 214, 143-149. 
 
Hall, M. Christensen, K.. di Collobiano, S. A & Jensen, H.J. (2002).Time dependent extinction 
rate and species abundance in the Tangled Nature  model of biological evolution. Phys. Rev. 
E. 66, 011904. 
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Christensen, K.  di Collobiano, S. A. Hall, M. & Jensen, H. J. (2002). Tangled Nature: a model 
of evolutionary ecology. J. of Theor. Biol.  216, 73-84. 
 
Theodorides, K., A. de Riva, J. Gómez-Zurita, P. G. Foster & A. P. Vogler.  2002. Comparison 
of EST libraries from seven beetle species: towards a framework for phylogenomics of the 
Coleoptera.  Insect Molecular Biology, 11:467-475 
 
Caterino, M. S., V. L. Shull, P. M. Hammond, & A. P. Vogler. 2002. The basal phylogeny of 
the Coleoptera inferred from 18S rDNA sequences. Zoologica Scripta, 31:41-49 
 
Ribera, I., James E. Hogan & A. P. Vogler. 2002. Phylogeny of hydradephagan water beetles 
inferred from 18S rRNA sequences.  Molecular Phylogenetics and Evolution, 23:43-62 
 
 
Genetics and Genomics 
 
Beaumont, M.A., Zhang, W. &  Balding, D.J. (2002). Approximate Bayesian computation in 
population genetics, Genetics, 162,2025-2035.  
 
Ayres, K.L., Chaseling, J. & Balding, D.J. (2002). Implications for DNA indentification arising 
from an analysis of Australian forensic databases, Forensic Science International, 129, 90-98. 
 
Balding, D.J. (2002). Coalescent theory and modeling, pp 170-175 of Encyclopedia of 
Evolution, M. Pagel ed, Oxford UP.  
 
Romualdi, C., Balding, D.J., Nasidze, I.S., Risch, G., Robichaux, M. et al., (2002). Patterns of 
human diversity, within and among continents, inferred from biallelic DNA polymorphisms, 
Genome Research, 12, 602-612. 
 
Morris, A.P., Whittaker, J.C. & Balding, D.J. (2002). Fine scale mapping of disease loci via 
shattered coalescent modelling of genealogies, American Journal of Human Genetics, 70, 
686-707. 
 
Balding, D.J. (2002). The DNA database search controversy, Biometrics, 58, 241-244.  
 
Enright, M.C., Robinson, D.A., Randle, G., Feil, E.J., Grundmann, H. and Spratt  B.G.   
(2002). Evolutionary history of methicillin-resistant Staphylococcus aureus (MRSA).  Proc. 
Natl. Acad. Sci. USA. 99: 7687-7692. 
 
 
High-throughput 'Omics Methodologies 
 
Stoeckert, C.J. Jr., Causton, H.C. & Ball, C.A.  (2002).  Microarray databases : standards and 
ontologies.  Nature Genetics 32, 469 - 473. 
 
 
Macromolecular Structures 
 
Alves, R., Chaleil, R. A. G. & Sternberg, M. J. E. (2002). Evolution of enzymes in metabolism: 
a network perspective. J. Mol. Biol. 320, 751-770. 
 
Muller, A., MacCallum, R. M. & Sternberg, M. J. E. (2002). Structural characterization of the 
human proteome. Genome research 12, 1624-1641. 
 
Smith, G. R. & Sternberg, M. J. E. (2002). Prediction of protein-protein interactions by docking 
methods. Curr. Opin. Struct. Biol. 12, 28-35. 
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Sternberg, M. J. E. & Moont, G. (2002). Modelling Protein-Protein and Protein-DNA Docking. 
In Bioinformatics- From Genomes to Drugs (Lengauer, T., ed.), Vol. ISBN 3-527-29988-2, pp. 
361-404. Wiley-VCH, Weinheim. 
 
Vajda, S., Vakser, I. A., Sternberg, M. J. & Janin, J. (2002). Modeling of protein interactions in 
genomes. Proteins 47, 444-6. 
 
 
Physical and Chemical Methods 
 
Gkoutos, G. V., Leach C. & Rzepa H. S. (2002). ChemDig: New approaches to Chemically 
Significant Indexing and Searching of Distributed Web Collections, New. J. Chem., 656-666. 
 
Murray-Rust, P. & Rzepa, H.S. (2002). Scientific publications in XML - towards a global 
knowledge base, Data Science,1, 84-98. 
 
Murray-Rust, P. & Rzepa, H.S.  (2002). STMML. A Markup Language for Scientific, Technical 
and Medical Publishing. Data Science, 1, 1-65. 
 
Murray-Rust, P. & Rzepa, H.S. (2002).  Markup Languages- How to structure chemistry 
related documents, Chemistry Intl. 24(4), 9-13. 
 
Rzepa, H.S. & Williamson, M., (2002). Chemstock: A Web-based Chemical Inventory system 
built from OpenSource Software Components, Internet J. Chem, article 6. 
 
Murray-Rust, P., & Rzepa, H.S. (2002).  Towards the Chemical Semantic Web, Proc. 2002 
International Chemical Information Conference, ed H. Collier. (Infonortics)  pp 127-139.  
 
 

http://www.ch.ic.ac.uk/rzepa/codata/
http://www.ch.ic.ac.uk/rzepa/codata/
http://journals.eecs.qub.ac.uk/codata/Journal/Contents/1_1/1_1pdf/DS115.Pdf
http://www.ch.ic.ac.uk/rzepa/codata2/
http://www.ch.ic.ac.uk/rzepa/codata2/
http://www.iupac.org/publications/ci/2002/2404/XML_markup.html
http://www.ch.ic.ac.uk/csdemo/
http://www.ch.ic.ac.uk/csdemo/
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