
 
 
 

THEO MURPHY INTERNATIONAL 
SCIENTIFIC MEETING ON 
 
Modelling networks from sequence 
to consequence in eukaryotes 
 
Monday 28 – Tuesday 29 March 2011 
The Kavli Royal Society International Centre 
 
Organised by Professor Dirk Jan de Koning and Professor Chris Haley 
 
 
 
 
 

- Programme and abstracts 
- Biographies 
- Notes 
- Participant list 

 
 
 
 
 
 
 
 
 
 
The abstracts that follow are provided by the presenters and the Royal Society 
takes no responsibility for their content. 



 

 

2 

 

Modelling networks from sequence to consequence in eukaryotes 
Monday 28 – Tuesday 29 March 2001 
Organised by Professor Dirk-Jan de Koning and Professor Chris Haley 
 

DAY 1 DAY 2 

SESSION 1 – Lessons from model 

organisms 

SESSION 2 – Modelling networks 

from genes to populations 

SESSION 3 – From bench to bedside 

(or breeding company) 

SESSION 4 – Looking forward 

Chair –  Arnis Druka  

Chairs – John Whittaker 

 

Chair – Chris Rawlings 

 

Chair – Chris Haley 09.20 Welcome by Dirk Jan De 

Koning 

 

09.30 

Tim Aitman 

Whole genomes and 

epigenomes for dissection of 

complex traits 

 

13.30 

Dirk Husmeier 

Modelling time-varying gene 

regulatory processes with 

probabilistic graphical models 

 

09.30 

Enrico Petretto 

Integrated systems-genetics 

approaches: deciphering the 

biological function of genes 
and gene networks that drive 

disease 

 

13.30 

Stig Omholt 

Causally cohesive genotype-to-

phenotype maps 

10.00 Discussion 14.00 Discussion 10.00 Discussion 14.00 Discussion 

 

10.15 

Frank Johannes 

Unraveling the epigenetic 

dimension of complex trait 

inheritance 

 

14.15 

Ernst Wit 

Sparse modelling and 

inference of dynamic genetic 

networks  

 

10.15 

Barbara Stranger 

The genomics of human gene 

expression 

 

 

14.15 

GENESYS Travel award 
winners: 

Ana Vinuela 

Michelle Krishnan 

10.45 Discussion 14.45 Discussion 10.45 Discussion  

15.00 

Overall discussion and 

summary 

 
11.00 Coffee 15.00 Tea 11.00 Coffee 

 

11.30 

Matthew Rockmann 

Reverse engineering the 
genotype-phenotype map in C. 

elegans 

 

15.30 

Lauren McIntyre 

Gene and QTL networks 
 

 

11.30 

Robbie Waugh 

Dissecting quantitative 
resistance to rust in barley 

12.00 Discussion 16.00 Discussion 12.00 Discussion 15.30 Tea 

12.30 LUNCH 16.15 

 

 

Rebecca Doerge 

High-dimensional QTL 

mapping in Arabidopsis 

12.30 LUNCH 16.00 CLOSE 

17.00 CLOSE 



 

3 

Modelling networks from sequence to consequence in eukaryotes 
 
Organised by Professor Dirk Jan de Koning and Professor Chris Haley 

Monday 28 – Tuesday 29 March 2011 

 

The projected benefits of systems biology for understanding variation in human disease susceptibility or 

sustainable agriculture requires a bottom-up integration of research in genetics, statistics, mathematical 
modelling, bioinformatics and physiology. The meeting will bring together keynote speakers from the 

intersection of these disciplines who apply ‘systems’ approaches to study complex variation in plants, animals 

or humans.   
 

Monday 28 March 2011 

 
Session 1 – Lessons from model organisms 

Chair – Dr Arnis Druka, Scottish Crop Research Institute, UK 

 

09.15 Royal Society Welcome 

 Professor Sir Peter Knight, Principal, Kavli Royal Society International Centre 

 

09.20 Welcome 

 Professor Dirk Jan de Koning, organiser 

 
09.30 Whole genomes and epigenomes for dissection of complex traits 

 Professor Tim Aitman, Imperial College London, UK 

 
Sequencing costs have fallen by several orders of magnitude in recent years, offering new 

opportunities for understanding the molecular basis of complex traits. We have sequenced the whole 

genomes and methylomes of several rat strains and are using these data to dissect the genetic and 
epigenetic regulation of gene expression and complex pathophysiological traits in the rat model. These 

data will set the scene for understanding the balance between genetic and epigenetic control of 

corresponding complex traits in human populations. 
 

10.00 Discussion 

 
10.15 Unraveling the epigenetic dimension of complex trait inheritance 

Dr Frank Johannes, Groningen Bioinformatics Centre, The Netherlands 

 
Inter-individual differences in DNA methylation states can provide a source of heritable phenotypic 

variation independent of DNA sequence changes. Accumulating evidence shows that this mode of 

epigenetic inheritance is more widespread in plant populations than previously appreciated.  
 

Here I highlight our ongoing attempts to characterize the epigenetic dimension of complex trait 

inheritance in an experimental system of so-called Epigenetic Recombinant Inbred Lines (EpiRILs) of the 
plant Arabidopsis. This population was derived from two parents with nearly identical DNA sequences 
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but drastically divergent DNA methylation profiles. Employing a combination of population genetic 

approaches and high-throughput profiling techniques, we are now obtaining first glimpses of the 
complex and dynamic heritable epigenetic architecture underlying a spectrum of phenotypes in this 

system.  

 
Our work has relevance for understanding natural variation and may challenge current attempts at 

drawing causal arrows solely from genotype to phenotype. 

 
10.45 Discussion 

 

11.00 Coffee 

 

11.30 Reverse enigineering the genotype-phenotype map in C. elegans 

Dr Matthew Rockman, New York University, USA 
 

C. elegans is a convenient and powerful model system for discovering and characterizing the DNA 

sequence variants that underlie phenotypic variation, the molecular networks that connect sequence 
and phenotype, and the population-level processes that shape sequences, networks, and phenotypes 

in nature. I will discuss our approaches toward systematic, genome-scale identification of the naturally-

occurring variants that shape phenotypic variation in this species.  
 

12.00 Discussion 

 

12.30 Lunch 

 

 

Session 2 – Modelling networks from genes to populations 

Chair – Professor John Whittaker, GlaxoSmithKline, UK 

 
13.30 Modelling time-varying gene regulatory processes with probabilistic graphical models  

Dr Dirk Husmeier, Biomathematics and Statistics Scotland, UK 

 
Dynamical Bayesian networks have been extensively applied to the reconstruction of gene regulatory 

networks from gene expression time series. However, the standard approach is based on a 

homogeneous Markov chain, which fails to allow for changes in the regulatory processes with time. 
Moreover, the standard Bayesian score for network structures is either based on discretized data, or a 

linear model for continuous data. 

 
The objective of my presentation is to discuss a non-linear, non-homogeneous generalization of the 

conventional approach. The method is based on a change-point process and a mixture model, using 

latent variables to assign individual measurements to different components. The practical inference 
follows the Bayesian paradigm and samples the network structure, the number of components and 

the assignment of latent variables from the posterior distribution with reversible jump MCMC. I will 

demonstrate the application of this scheme to gene expression time series from Arabidopsis thaliana 
and Drosophila melanogaster, with the objective to infer the gene regulatory network structures 

related to two important biologicalprocesses: circadian regulation in plants, and morphogenesis in 

insects. I will conclude the evaluation with an application to synthetic biology, where the objective is to 
predict a known in vivo regulatory network of five genes in Saccharomyces cerevisiae. 
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14.00 Discussion 

 
14.15 Sparse modelling and inference of dynamic genetic networks 

Professor Ersnt Wit, Groningen University, Netherlands 

 
Since the turn of the century a new scientific field has started to emerge: systems biology is a biology-

based, but inter-disciplinary field that focuses on the systematic study of complex interactions in 

biological systems. The aim of this holistic approach is to discover new emergent properties that may 
arise from the systemic view, which would not arise from reductionist approaches. The concept of a 

gene network is central in systems biology. It describes the idea of the stability and interconnectedness 

of molecular reactions. The challenge is to give this a precise 
statistical interpretation. 

 

Although there are many statistical techniques that deal with networks – think about graphical 
models, Bayesian networks, state space models – many of them are defined for small systems, not the 

type that one would encounter in genomics. Sparse versions of these methods are beginning to make 

some of these methods more relevant for their systems biological applications. Other methods, such as 
statistically embedded differential equations, are in their infancy, but hold an important promise for 

modelling certain parts of this system. 

 
14.45 Discussion 

 

15.00 Tea 

 

15.30 Gene and QTL networks 

Dr Lauren McIntyre, University of Florida, USA 
 

Growing numbers of reports identify hundreds if not thousands of genes with significant differences in 

expression within and between species implying that differential regulation between species may be 
the rule rather than an exception. Thousands of cis acting variants have been identified for all systems 

examined. If sequence divergence in cis regulatory regions show signatures of adaptive substitutions 

then it suggests that expression variation resulting from cis regulatory divergence is itself adaptive or 
that is a direct consequence of adaptive evolution. A comprehensive assessment of cis regulatory 

divergence in hybrid female heads was conducted in Drosophila melanogaster-Drosophila simulans 

hybrid female heads.  Allelic imbalance (AI) was estimated using RNA-seq technology. Mapping bias 
was virtually eliminated by using genotype specific references. A novel Bayesian model used 

frequencies in DNA as a prior to correct any residual bias in the quantification of AI. 41% of all genes 

showed significant AI, demonstrating widespread cis regulatory divergence in the head and 30% of 
these showed signatures of adaptive evolution.  This leads to the conclusion that for some genes 

adaptive evolution is an important part of species divergence.  At the same time, the majority of genes 

showed patterns consistent with neural evolution.   
 

16.00 Discussion 

 

16.15 High-dimensional QTL mapping in Arabidopsis 

 Professor Rebecca Doerge, Purdue University, USA 

 
Identifying genetic determinants of complex traits is a fundamental challenge in genetics research.  

Historically, quantitative trait loci (QTL) mapping has been used to investigate experimental populations 
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for the purpose of finding genomic regions associated with phenotypic traits.  Single-trait QTL 

mapping models typically provide less powerful and less informative results when compared to 
multiple-trait QTL mapping models.  When multiple traits are available, there are considerable benefits 

to analyzing subsets of these traits in a multiple-trait QTL mapping framework.  Unfortunately, prior 

knowledge about which traits are biologically related is often not available.  In order to take advantage 
of the correlation structure between traits, two statistical procedures are proposed that select groups 

of potentially related traits for multiple-trait QTL mapping.  The first approach identifies groups of 

traits sharing common sources of variation within a data source, whereas the second approach 
identifies groups of traits sharing common sources of variation between fundamentally different 

categories of data (e.g., phenotypic traits and gene expression abundance).  The statistical challenges 

related to estimating the proper size of the trait groups and the proper number of groups is 
investigated.  Extensive simulation studies explore the performance of the procedures, and three 

Arabidopsis thaliana experiments provide data for applications. 

 
17.00 Close 
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Tuesday 29 March 2011 

 

Session 3 – From bench to bedside (or breeding company) 

Chair – Professor Chris Rawlings, Rothamsted Research, UK 

  

09.30 Integrated systems-genetics approaches: deciphering the biological function of genes and 

gene networks that drive disease 

 Dr Enrico Petretto, Imperial College London, UK 
 

Combined analyses of gene networks and DNA sequence variation can provide new insights into the 

aetiology of common diseases that may not be apparent from genome wide association studies 
(GWASs) alone. Recent advances in rat genomics now make systems-genetics approaches possible, 

which we developed to identify and functionally characterise biological processes associated with 

disease. 
  

We used integrated genome-wide approaches across seven rat tissues to identify gene networks and 

the loci underlying their regulation. We defined an interferon regulatory factor 7 (IRF7)-driven 
inflammatory network (IDIN) enriched for viral response genes, which represents a molecular 

biomarker for macrophages and was regulated in multiple tissues by a locus on rat chromosome 

15q25. We show that Epstein–Barr virus induced gene 2 (Ebi2, also known as Gpr183), which lies at 
this locus and controls B lymphocyte migration, is expressed in macrophages and regulates the IDIN.  

 

The human orthologous locus on chromosome 13q32 controlled the human equivalent of the IDIN, 
which was conserved in monocytes. IDIN genes were more likely to associate with susceptibility to type 

1 diabetes (T1D), a macrophage-associated autoimmune disease, than randomly selected immune 

response genes  (P = 8.85 x 10−6). (The IDIN represents a new resource for T1D researchers that is 
accessible via http://t1dbase.org.) The human locus controlling the IDIN was associated with the risk of 

T1D at single nucleotide polymorphism rs9585056 (P = 7.0 x 10−10; odds ratio 1.15), which was one 

of five single nucleotide polymorphisms in this region associated with EBI2 (GPR183) expression.  
 

These data implicate IRF7 network genes, their trans-acting regulatory locus and EBI2 in the 

pathogenesis of T1D and show for the first time that co-expression networks of trans-regulated genes 
can be conserved across species. In these studies we provide an example of functional annotation of 

genes in specific biological processes that are used to reveal the signal of common genetic variation of 

small effect that is not detected by GWAS. 
 

10.00 Discussion 

 
10.15 The genomics of human gene expression 

Dr Barbara Stranger, Harvard Medical School, USA 

 
Genetic variation in gene expression has long been studied with the aim to understand the landscape 

of regulatory variants but also to assist in the interpretation and elucidation of disease signals. We 

present two projects: (1) Analysis of the genetic basis of genome-wide gene expression patterns in 
lymphoblastoid cell lines from 726 individuals from 8 populations from the HapMap3 project. We 

describe the influence of ancestry on gene expression levels within and between these diverse human 

populations and uncover a non-negligible impact on global patterns of gene expression.  We dissect 
the specific functional pathways differentiated between populations and highlight patterns of sharing 

of expression quantitative trait loci (eQTLs) between populations, which are determined by population 
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relatedness and discover significant sharing of eQTL effects between Asians, European-admixed and 

African subpopulations. (2) To understand the evolutionary and functional consequences of immune-
mediated disease susceptibility, we performed a series of distinct, but interrelated large-scale analyses 

of three different data types: (a) genetic variants reported to be associated with ten different immune-

mediated diseases from published genome-wide association studies (GWAS); (b) a genome-wide scan 
for signatures of positive selection in a population of European ancestry; and (c) an eQTL mapping 

study in peripheral blood mononuclear cells (PBMCs). Our results suggest that changes in gene 

expression levels influencing immune-mediated disease have been targets of recent positive selection, 
perhaps in some cases, due to a selective advantage from protection against infectious disease in the 

past.   

 
10.45 Discussion 

 

11.00 Coffee 

 

11.30 Dissecting quantitative resistance to rust in barley 
Professor Robbie Waugh, Scottish Crop Research Institute, Dundee 
 

Genetically determined resistance to pathogens in plants can be conferred either by single (generally 

dominant) race-specific R-genes or by the interaction of numerous genes of small effect which confer 
a phenotype known as partial resistance.  Partial resistance is more difficult to overcome through rapid 

evolution of the pathogen population and as a result is now generally favoured by plant breeders.  

Despite this preference, attempts to understand plant disease resistance have largely focussed on R-
genes, and many have been isolated and characterised due to their simple patterns of inheritance in 

bi-parental mapping populations (which facilitates positional gene isolation).  Current strategies for 

isolating partial resistance genes frequently focus on the development of segregating plant 
populations derived from intercrossing nearly-isogenic pairs of lines that differ at only a single partial 

resistance locus.  The objective once again is to simplify subsequent genetic analysis.  However 

development of isogenic pairs is time consuming, requiring many rounds of backcrossing and marker 
assisted selection to identify partially resistant progeny.  Over the last few years, we have been testing 

the hypothesis that genetic analysis of transcript abundance can be used as an approach to 

understand and identify the genetic determinants of partial rust resistance in barley.  In this 
presentation I will summarise the approaches we have taken and some of our conclusions so far.  

 

12.00 Discussion 

 

12.30 Lunch 

 

 

Session 4 – Looking forward 

Chair – Professor Chris Haley, MRC Human Genetics Unit, UK 

 

13.30 Causally cohesive genotype-to-phenotype maps 

 Professor Stig Omholt, Centre for Integrative Genetics, Norwegian University of Life Sciences, Norway 

 

Many challenges in biology reflect a lack of understanding of the genotype-phenotype map (GP map) 

of complex traits, i.e. the aggregated phenotypic effects across different length and time scales of 
different constellations of genetic variation (genotypes). A deep understanding of generic features of 

such GP maps, as well as the GP map for a specific complex trait, requires a merge between genetic 
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theory and systems dynamics that is barely started. Starting out from simple illustrations on how to 

analyse genetic concepts within a systems dynamics framework, the talk will focus on current work to 
link genetics with mechanistic multiscale and multiphysics model descriptions of high-dimensional 

phenotypes (as in the Virtual Physiological Human initiative) by use of causally cohesive genotype-to-

phenotype models (cGP models). This allows us to pursue the sequence-to-consequence train through 
the phenotypic hierarchy in a systematic way. Particular attention will be given to how genetic 

variation is parameterised in mathematical models, why the genotype-to-parameter map is of crucial 

importance, and how exploitation of the fact that parameters are really phenotypic traits provides 
opportunities to gain a deeper understanding of how genetic variation is phenotypically manifested as 

a function of regulatory anatomy.  

 
14.00 Discussion 

 

14.15 GeneSys Travel award winners 

Dr Michelle Krishnan, Imperial College London, UK and Dr Ana Vinuela, Laboratory of Nematology, 

Wageningen University, Netherlands 

 

Reconstruction of functional gene networks involved in epilepsy using integrative genomics 

approaches 

Dr Michelle Krishnan, Imperial College London, UK 
 

Temporal lobe epilepsy (TLE) is the prevailing syndrome in epileptic patients refractory to 

pharmacological treatment1.  Neurosurgery is an effective therapy, and provides a unique opportunity 
to access live human tissue2.  

 

Interactions between genes and gene products represent specific biological processes underlying 
complex traits and disease. These can be explored using network approaches, including Graphical 

Gaussian Models (GGM) to reconstruct co-expression networks, providing a powerful statistical 

framework for inference.4 Analysis of sub-networks and functional modules is likely to provide insights 
into highly connected gene hubs and key components of the network5. 

 

We pursued these approaches to reconstruct gene networks in live hippocampus from genome-wide 
expression analysis in 129 patients undergoing neurosurgery for TLE.  We found one large sub-

network of 511 highly interconnected genes (False Discovery Rate < 5%), which was annotated for 

specific functional categories including the “Toll-like receptor signalling pathway” (4.3 fold 
enrichment, P = 3.9 x 105). Moreover, we indentified specific network-components (modules) and 

gene hubs associated with epilepsy severity and drug resistance. These pose new hypotheses for 

prioritizing potential drug targets for epilepsy. 
 

We show that integrating network analyses with clinical and genetic data provides a powerful means 

to ascertain novel disease pathways associated with chronic epilepsy in humans. The pro-inflammatory 
Toll-like receptor signalling and cell adhesion pathways were identified here, and have previously been 

implicated in epileptogenesis in animal models. These findings reveal previously unrecognized 

organisation within the human brain transcriptome in the living human hippocampus, which will assist 
genetic inquiries into neuropsychiatric disease involving hippocampal dysfunction. 
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Heriability changes and eQTL detection in aging Caenorhabditis elegans 

Dr Ana Vinuela, Laboratory of Nematology, Wageningen University, Netherlands 

 

A key question in genetics is why most genes associated with highly heritable traits explain only a small 
part of the phenotypic variation in linkage studies. It has been suggested that a cause might be the 

combination of low level effect SNP variants; but also the contribution of rare copy number variants, 

epistatic interactions or gene-environment interaction. Because most SNPs associated with complex 
traits in association studies are often enriched with expression quantitative trait loci (eQTL) we 

conducted a linkage study in which we were able to relate heritability of transcript abundance to eQTL 

detection in C. elegans. We measured heritability for thousands of transcript phenotypes throughout 
the whole life of recombinant inbred lines. We found that up to 20% of highly heritable genes had an 

eQTL in young worms. Surprisingly, less than 10% were found in old worms. We also found that 

7.2% of the transgressive genes did not have a high heritability in young worms, as compared to 
17.7% in old worms. Comparison of a single marker to a multiple marker eQTL-model indicated that 

heritable regulation of gene expression patterns became relatively more complex in old worms due to 

involvement of multiple loci of small effect. Our results imply that linkage studies should take into 
account the diminished effects of loci at older ages. This is because the nature of gene regulations 

changes and not because of the widespread assumption of increased noise and overall degeneration 

at older ages. 
 

15.00  Overall discussion and summary 

 

15.30 Tea 

 

16.00 Close
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Organiser, speaker and chair biographies 
 

Professor Tim Aitman, Imperial College London, UK (Speaker) 

Tim Aitman is Professor of Clinical and Molecular Genetics at Imperial, Head of the CSC Physiological 

Genomics and Medicine Group and Research Strategy Lead for Genetics and Genomic Medicine in the 
Imperial College Faculty of Medicine. He coordinates  the Leducq Transatlantic CARDIANET Network of 

Exellence and was coordinator of the EURATools FP6 Integrated Project for development of functional 

genomics tools in the rat (2005-10). He is a Fellow of the Royal College of Physicians and Academy of 
Medical Sciences, is a member of editorial boards of the Journal of Lipid Research and Mammalian Genome 

and has sat on the British Heart Foundation's Project Grants and Fellowships Committees. His research 

achievements include the genetic dissection of insulin resistance in rats and humans, the rat work leading to 
the identification of Cd36 as an insulin resistance gene (Aitman et al 1997, Nature Genet 14:197-201; 

Aitman et al 1999, Nature Genet 21:76-83; Pravenec et al 2001, Nature Genet 27:156-158). This was one of 

the first genes identified for any mammalian complex trait, and the first successful integrated use of 
microarray-based expression profiling with genetic linkage analysis. More recently he has used global 

expression profiling and linkage analysis to understand better the genes and metabolic pathways leading to 

the common syndromes of insulin resistance (Hubner et al 2005, Nature Genet 37:243-53) and has identified 
copy number variation in the Fcgr3 gene as a cause of autoimmunity in rats and humans (Aitman et al 2006, 

Nature 439:951-5). More recently, he drove the identification of genes for glomerulonephritis and cardiac 

hypertrophy in rats and humans (Petretto et al 2008, Nature Genet 40: 546-552; Behmoaras et al 2008, 
Nature Genet. 40: 553-559) and the sequencing of the genome of the spontaneously hypertensive rat, the 

first mammalian model organism to have been sequenced with next generation sequencing (Atanur et al, 

2010. Genome Res 20: 791-803.). His work now continues to explore the genetics and epigenetics of 
genetically complex phenotypes. 

 

Professor Dirk Jan De Koning, Swedish University of Agricultural Sciences, Sweden (Organiser) 

DJ received his Masters in Animal Sciences from Wageningen University (NL) in 1996. He was awarded his 

PHD from Wageningen University in 2001 on the thesis entitled: "Identification of (non-) Mendelian factors 

affecting pork production". This was followed by a post-doctoral position at The Roslin Institute, Edinburgh, 
where he became a career track fellow in 2003 followed by promotion to group leader in 2007.  In October 

2010 he started his current appointment as professor in Animal Breeding and Genetics at The Swedish 

University of Agricultural sciences in Uppsala, Sweden, where he works full time since January 2011.  His 
main research interest is in unraveling the genetic basis of complex trait with a focus on, but not restricted to, 

livestock animals. Having searched, and found, genomic regions (so called QTL) affecting economically 

important traits in a range of species, he realized that genome mapping by itself is insufficient to find causal 
DNA variants and understand the mechanisms underlying genetic variation.  He then became interested in 

the use of intermediate phenotypes, such as gene expression, to try and unravel what genes or gene 

pathways are affected by the QTL and thereby providing a short track to potential candidate genes 
underlying the QTL. 

 

Professor Rebecca Doerge, Purdue University, USA (Speaker) 

Professor Rebecca Doerge joined Purdue University in 1995. She holds a joint appointment between the 

Colleges of Agriculture (Department of Agronomy) and Science (Department of Statistics).  Professor 

Doerge's research program is focused on Statistical Bioinformatics, a component of bioinformatics that brings 
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together many scientific disciplines into one arena to ask, answer, and disseminate biologically interesting 

information in the quest to understand the ultimate function of DNA and epigenomic associations for each 
and every genome.  Rebecca has published over 100 scientific articles, published one book, and graduated 

over 17 Ph.D. students.  She is an elected a Fellow of the American Statistical Association, a Fellow of the 

American Association for the Advancement of Science (AAAS), the Director of the Statistical Bioinformatics 
Center, and is currently the Head of the Department of Statistics, Purdue University. 

 

Dr Arnis Drucka, SCRI, Dundee (Chair) 

Dr Drucka is a barley geneticist at SCRI working on identification and phenotype-based cloning of 

developmental genes underlying yield-related traits in barley. Drucka joined SCRI in 2002 to set up and run 

several large scale mRNA profiling experiments to address tissue- and allele- specific mRNA accumulation in 
barley. Before coming to SCRI, he worked for five years in the USA at the Washington State University (WSU) 

cloning barley genes that confer resistance to the wheat stem rust fungus, and before that for four years in 

John Innes Centre in Norwich UK analyzing molecular variation of rice tungro viruses. He received his MSc in 
Biochemistry and PhD in Virology at the University of Latvia in 1985 and 1991 respectively. 

 

Professor Chris Haley, MRC Human Genetics Unit, UK (Organiser and Chair) 

Professor Chris Haley, FRSE holds a joint appointment between the MRC Human Genetics Unit 

(http://hgu.mrc.ac.uk) and the Roslin Institute at the University of Edinburgh (http://www.roslin.ac.uk). He 

joined Roslin Institute in 1984, subsequently becoming head of the Department of Genetics and Genomics in 
1996. In 2008 Professor Haley moved to the MRC Human Genetics Unit within the division of Biomedical 

Systems Analysis but retains a part time appointment and research programmes at Roslin Institute. 

Professor Haley’s interests lie in developing an understanding of the control complex traits, where inter-
individual variation within and between populations is controlled by the variation of a number of genes and 

environmental factors and by the complex interactions of these components. Professor Haley’s research 

focuses both on developing approaches to dissect complex traits and in applications of these approaches to 
specific biological models 

 

Dr Dirk Husmeier, Biomathematics and Statistics Scotland, UK (Speaker) 

Dirk Husmeier graduated in Physics (Dipl.-Phys.) at the University of Bochum (Germany) in 1991, and received 

both his M.Sc. (Information Processing and Neural Networks) and Ph.D. (Applied Mathematics and Neural 

Computation) degrees from King’s College London in 1994 and 1997, respectively. After working as a 
postdoctoral research fellow in the Electrical Engineering Department of Imperial College London from 1997 

to 1999, he joined Biomathematics and Statistics Scotland (BioSS) as a research scientist in October 1999. 

Since 2006, Dr Husmeier has been leading the statistical bioinformatics research theme at BioSS. 
 

Dr Frank Johannes, Groningen Bioinformatics Centre, The Netherlands (Speaker) 

Frank Johannes received his PhD in 2007 from the Pennsylvania State University (USA) with a focus on 
complex trait analysis in model organisms. He spent the last year of his studies as a Marie Curie fellow at the 

French National Institute for Agriculture (INRA) in Paris (France), where he started working on an ongoing 

quantitative epigenetics project in the model plant Arabidopsis. After a short-term post-doc at the French 
National Centre for Scientific Research (CNRS), he accepted a post-doc position at the Groningen 

Bioinformatics Centre (The Netherlands). He is currently an assistant professor in the department of 

Mathematics and Natural Sciences at the University of Groningen. His main focus continues to be the 
development of theoretical and experimental approaches for understanding the epigenetic dimension of 

complex trait inheritance. 
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Dr Michelle Krishnan, Imperial College London, UK (Speaker) 

Dr Krishnan gained her medical degree in 2007, and was awarded a Kennedy Memorial scholarship to spend 
a year as a Research Fellow at Harvard Medical School.  She is currently an Academic Clinical Fellow in 

Neonatology at Imperial College London. Her research involves inter-disciplinary approaches to clinical 

neuroscience questions.  This draws from the fields of integrative genomics, imaging and systems biology. 
Recently she joined the Integrative Genomics and Medicine group at the Medical Research Council Clinical 

Sciences Centre with Dr Enrico Petretto.  Their work explores gene networks involved in epilepsy, using live 

human tissue from a cohort of patients with drug-resistant focal epilepsy.   
 

Previous work focused on computational radiology approaches to neurodevelopmental disorders including 

tuberous sclerosis and consequences of preterm birth.  She has published work with Professor David Edwards 
at the Centre for the Developing Brain, Imperial College, and with Professor Simon Warfield at the 

Computational Radiology Laboratory, Harvard Medical School. 

 
Dr Lauren McIntyre, University of Florida, USA (Speaker) 

Lauren McIntyre received her PhD in 1996 from North Carolina State University under the direction of Dr. 

Bruce Weir.  Her PhD focused on testing Hardy-Weinberg Equilibrium.   At Duke University Medical School 
she developed methods for mapping multigenic binary traits.  In 1999, with a move to Purdue University, Dr. 

McIntyre developed an interest in the genotype to phenotype map.  The emergence of new technologies for 

measuring gene expression,  and the increasing availability of sequence data have provided motivation for 
her work on analytical approaches to modeling gene expression networks,  and relating them to phenotypes.  

In 2006 Dr McIntyre moved to the University of Florida to join a campus wide Genetics Institute.  She works 

on a wide variety of organisms, and remains interested in the fundamental question of the role of genetic 
variation.   

 

Dr Stig Omholt, Centre for Integrative Genetics, Norwegian University of Life Sciences, Norway 

(Speaker) 

Dr Stig W Omholt is Professor at the Norwegian University of Life Sciences and Director of its Centre for 

Integrative Genetics, Ås, Norway. He is currently Kristine Bonnevie Professor at the Centre for Ecological and 
Evolutionary Synthesis at the University of Oslo, Norway. His research background includes theoretical and 

experimental work on honeybees to elucidate sociobiological and biogerontologcal phenomena, the 

provision of mathematical frameworks to understand gene regulatory networks, functional genomics on 
salmonids, and elucidation of genetic concepts by use of genetic network modelling. His research is now 

focused on linking genetics theory and methodology to multi-scale modelling of complex physiological 

systems to understand genotype–phenotype map relationships. 
 

Dr Enrico Petretto, Imperial College London, UK (Speaker) 

Enrico Petretto is a computational biologist with a proven track record and experience in statistical genetics, 
population genetics and genetic epidemiology applied to the study of complex traits and disease. He carried 

out his first studies in physical chemistry and then in statistical genetics, and in 2003 was awarded a PhD 

in Biochemistry, Biology and Molecular Biotechnologies at the University of Sassari in Italy. Now, he is 
Lecturer in Genomic Medicine at Imperial College London and group head at the MRC Clinical Science 

Centre where he leads the Integrative Genomics and Medicine Group. His group is highly interdisciplinary 

and aims to integrate genomics, informatics and multi-dimensional data modelling for the regulatory 
processes underlying complex traits, including metabolic, cardiovascular, inflammatory, neurological and 

behavioral phenotypes. In particular, rather than identifying single disease susceptibility genes affected by 

DNA variations, we are exploring pathways and networks (using reverse-engineering approaches) to predict 
the consequences of multiple genetic and epigenetic variants on complex disease. 
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Professor Chris Rawlings, Rothamsted Research, UK (Chair) 

Chris Rawlings started his Bioinformatics research career at the Imperial Cancer Research Fund in 1982 and 
since then  he has published over 50 articles and edited several books on computational biology. From 1991-

1996 he led a group that researched the application of advanced logic languages to genetic mapping and 

protein structure bioinformatics. In 1996 he joined SmithKline Beecham where he was responsible for the 
bioinformatics platforms supporting human genetics, comparative genomics and gene expression.  From 

2000-2004, he was the Director of Bioinformatics at Oxagen Ltd. where his group worked on the 

identification and validation of genes and drug targets from human genetics and genomics technologies.  
Chris moved to Rothamsted Research in 2004 where he now leads the Biomathematics and Bioinformatics 

department  comprising over 40 staff and students engaged in research into, and application of, 

bioinformatics, mathematical modelling and statistics to problems from the agricultural sciences. His personal 
research interests are in the development and use of data integration systems for supporting systems biology 

and for candidate gene discovery from multi-omics datasets.  Chris has helped develop the international 

Bioinformatics research community and was one of the founding members and former Vice President of the 
International Society for Computational Biology. Chris is an active member of a number of UK Research 

Council committees as a specialist in Bioinformatics and E-science.  He is also a visiting Professor in the 

Department of Computing at Imperial College London. 
 

Dr Matthew Rockman, New York University, USA (Speaker) 

Matthew Rockman is an assistant professor in the Department of Biology and the Center for Genomics and 
Systems Biology at New York University. His research centers on the molecular and evolutionary causes of 

heritable phenotypic variation as a means of understanding the genetic basis of evolutionary change. 

Rockman received a PhD from Duke for work with Greg Wray on cis-regulatory polymorphism and conducted 
postdoctoral research with Leonid Kruglyak at Princeton on the genetics of phenotypic variation in C. 

elegans. His lab at NYU is now working to understand the role that recombination and outcrossing play, in 

interaction with mutation, selection, and drift, to shape phenotypic diversity. Rockman's work has been 
supported by Fellowships from the Fulbright Foundation, the US National Science Foundation, and the Jane 

Coffin Childs Fund. His lab's current work is supported by the US National Institutes of Health, the Ellison 

Medical Foundation, and the Human Frontier Science Program. 
 

Dr Barbara Stranger, Harvard Medical School, Harvard University, USA, (Speaker) 

Barbara is currently Assistant Professor at Harvard Medical School and Brigham and Women’s hospital, where 
her lab focuses primarily on regulatory and population genomics in humans, from both healthy and diseased 

cohorts.  She employs a combination of experimental and computational approaches designed to elucidate 

the identity, function, and evolutionary history of functional regions of the genome in order to gain a better 
understanding of the genetic and epigenetic basis of complex phenotypes. Current projects include 

integrative functional genomics of immune-cells of peripheral blood, as well projects specifically focusing on 

Preeclampsia, Asthma, and Multiple Sclerosis. She also has several collaborations involving regulatory 
genomics in model organisms Zebrafish and mouse. Her graduate and post-graduate training included 

positions in Montana, Germany, Spain, and the UK. 

 
Dr Ana Vinuela, Laboratory of Nematology, Netherlands (Speaker) 

Ana Viñuela was born in Madrid, Spain. After graduating in Biology (BSc), she specialized in Genetics (MSc) at 

the Complutense University of Madrid, Spain. She completed her studies with a Master in Bioinformatics and 
Computational Biology. As part of her studies, she attended lectures at the Friedrich-Schiller-Universität of 

Jena, Germany with an Erasmus scholarship. Also, she completed a four months internship program at the 

Center for Biological Sequence Analysis at the Denmark Technical University, Denmark. In February 2007 she 
was appointed as PhD student with Dr Ing Jan E Kammenga at the Laboratory of Nematology at Wageningen 

University, The Netherlands. In March 2011 she received her PhD degree for her studies in the genetic 
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architecture of gene expression in the nematode Caenorhabditis elegans. She is one of the winners of the 

GENESYS travel award. 
 

Professor Robbie Waugh, Scottish Crop Research Institute, Dundee (Speaker) 

Robbie Waugh’s main research interests are in developing and applying genomics technologies to investigate 
the genetic control key traits in barley.  Born in Glasgow in 1959, he obtained his undergraduate degree in 

Biology at the University of Strathclyde in 1981 before moving to Dundee where, in 1986, he obtained a PhD 

in Biochemistry and Molecular genetics from Dundee University.  After a brief postdoc, in 1987 he took up a 
tenured position at SCRI, becoming the leader of the Genetics Department in 2005.  He plays a significant 

role in national and international organisations that promote and co-ordinate global research on wheat and 

barley including the International Triticeae Mapping Initiative and the European Triticeae Genomics Initiative.  
He has published approaching 200 primary research articles in international peer reviewed journals.  A 

current research aim is to exploit genetics to interrogate the complexity of the barley transcriptome and 

explore the use of transcript abundance in populations as a proxy for the dissection of complex traits. 
 

Professor John Whittaker, GlaxoSmithKline, UK (Chair) 

John currently leads the Statistical Genetics group at GlaxoSmithKline, focusing on statistical analysis and 
methodological development to support drug discovery and development across the GSK pipeline. He 

previously held positions at several UK academic institutions, most recently at the London School of Hygiene 

and Tropical Medicine, where he retains a part time position as Professor of Genetic Epidemiology and 
Statistics. He works on the application of statistics in human, population and quantitative genetics and has 

published widely on Bayesian approaches in these areas, particularly on the design and analysis of genetic 

association studies. This research has been a mixture of methodological development and applied data 
analytic work in collaboration with data generators. 

 

Professor Ernst Wit, Groningen University, The Netherlands (Speaker) 

Professor Wit is the Chair of Statistics and Probability at the Johann Bernoulli Institute at the University of 

Groningen since 2008. Before this he held positions at the University of Glasgow and Lancaster University. He 

obtained his PhD in Philosophy in 1997 from the Pennsylvania State University and a PhD in Statistics in 2000 
from the University of Chicago. His research interest focus modelling of structured data, in particular with 

applications in genomics. He is the author of the book "Statistics for Microarrays" (Wiley 2004) and is 

currently working on a manuscript on statistical modelling of genetic networks. Recurrent themes in this 
work are high-dimensional data, sparse and structured models and complex model selection. Ernst Wit is a 

scientific advisory board member of The Genome Analysis Centre in Norwich. 
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Title Forename Surname Organisation 

Professor Tim Aitman Imperial College London, UK 

Dr Laura Astola 
Wageningen University and Research Center, The 

Netherlands 

Professor Jonathan Bard University of Edinburgh, UK 

Mr Karolis Bauza The Jenner Institute, UK 

Miss Ruth Boxall 
The Institute of Genetics and Molecular Medicine, 

Edinburgh, UK 

Dr Bart Buitenhuis Aarhus University, Denmark 

Dr Navtej Buttar Mayo Foundation, USA 

Dr Claudia Cabrera MRC Human Genetics, UK 

Dr Mario Caccamo The Genome Analysis Centre, UK 

Dr Lachlan Coin Imperial College London, UK 

Dr Maria Colome Tatche 
Groningen Bioinformatics Centre, The 

Netherlands 

Dr Alexessander Couto Alves Imperial College London, UK 

Professor Dirk Jan de Koning 
Swedish University of Agricultural Sciences, 

Sweden 

Dr Richard Dobson 
NIHR Biomedical Research Centre for Mental 

Health, Kings College London, UK 

Professor Rebecca Doerge Purdue University, USA 

Dr Arnis Drucka Scottish Crop Research Institute, Dundee, UK 

Dr Frank Emmert-Streib Queen's University Belfast, UK 

Dr Mark Fife Institute for Animal Health, UK 

Dr Audrey Fu University of Cambridge, UK 

Dr Valentina Gburcik Royal Veterinary College, UK 

Dr Opher Gileadi University of Oxford, UK 

Dr Martin Goodson Wellcome Trust Centre for Human Genetics, UK 

Dr Reinmar Hager University of Manchester, UK 

Professor Chris Haley MRC Human Genetics Unit, UK 

Dr John Hammond Institute for Animal Health, UK 

Dr Tomas Hanke University of Oxford, UK 

  Johanna Höglund Swedish Agricultural University, Sweden 

Dr Dirk Husmeier BIOSS, Edinburgh, UK 
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Ms Myrsini Kaforou Imperial College London, UK 

Dr Steven Kelly University of Oxford, UK 
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Mr Johan Kerkhofs U.Lg, Belgium 

Dr Michelle Krishnan Imperial College London, UK 

Mr Jon Krohn University of Oxford, UK 

Mr Eric Lewitus University College London, UK 

Dr Huma Lodhi Brunel University, UK 

Mr Adam MacLean Imperial College London, UK 

Dr Lauren McIntyre University of Florida, USA 

Dr Giulietta Minozzi Parco Technologico Padano SRL, Italy 

Dr Jerome Nicod Wellcome Trust Centre for Human Genetics, UK 
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Centre for Integrative Genetics, Norwegian 
University of Life Sciences, Norway 
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Ms Martina Sattlecker King's College London, UK 

Professor Graham Seymour University of Nottingham, UK 
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Dr Barbara Stranger Harvard Medical School, Harvard University, USA 
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