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GMS themes: 
· Genomic and –omic technologies
· Functional genomics
· Genome biology (genomes and genetic variation)
· Genomics of disease
· Genomic analysis (bioinformatics and statistical genetics)
· From genes to clinic (target discovery, structural biology, medicinal chemistry)
· Application of genomics in the clinic (diagnostics and therapeutics)
Research Overview
JDRF/Wellcome Trust Diabetes and Inflammation Laboratory (DIL)
The DIL is led by John Todd (Director) and Linda Wicker (Co-Director). The lab is researching the causes of the autoimmune disease type 1 diabetes (T1D) in order to treat and prevent the disease by modulating the causative pathways.  We achieve this by linking genetic determinants of disease with phenotypes and pathways in cells and in patients, using a wide range of molecular, metabolic, immunological, computational and statistical approaches.
Genetics: identification of T1D genes and their pathways is essential for understanding the biology underpinning disease susceptibility. We are integrating the latest and emerging genomics data - genetic variation, RNA and protein gene expression, methylation, transcription factor binding sites and chromatin phenotypes – to better define the T1D causal genes. 
Phenotypes and mechanisms: identify aberrant cellular interactions and pathways caused by susceptibility genes that mediate a loss of immune tolerance to insulin-producing beta cells culminating in their destruction.  These will provide potential targets for therapeutic intervention, as demonstrated by our work in the IL-2 pathway. This knowledge will contribute to understanding cell interactions altered by disease genes, an essential step for prioritizing potential immune-modulating agents to be investigated in experimental studies in T1D patients. 
Experimental medicine: our hypothesis is that determination of the optimal dosing regimen of a potential therapeutic in terms of its molecular and cellular responses in vivo will greatly improve the likelihood of a beneficial outcome in future clinical trials. We are testing the utility of this approach in the ongoing investigation of the effects of ultra-low doses of IL-2 in patients with T1D, and will consider and evaluate other potential therapeutics.  Secondly, we are part of an randomised control trial for primary prevention T1D in children in the population by feeding newborn children oral insulin every day for three years to promote immune tolerance to insulin, the primary autoantigen in T1D.  Thirdly, we are planning investigation of the enhancing the healthy state, including improving tolerance to insulin through cross reactivity with a commensal antigen that we have discovered, of the intestinal microbiome using combinations of bacterial probiotics and prebiotics, in the context of deep microbiome genome sequencing and interactions with the HLA class II genotypes that increase and decrease risk of autoimmune responses to insulin and to T1D.
Potential project areas: Diabetes, autoimmunity, genomics, single cell omics, genetics, statistics, bioinformatics, immunology, experimental medicine, clinical trials.
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The DIL is led by John Todd (Director) and Linda Wicker (Co-Director). The lab is researching the causes of the autoimmune disease type 1 diabetes (T1D) in order to treat and prevent the disease by modulating the causative pathways.  We achieve this by linking genetic determinants of disease with phenotypes and pathways in cells and in patients, using a wide range of molecular, metabolic, immunological, computational and statistical approaches.
Genetics: identification of T1D genes and their pathways is essential for understanding the biology underpinning disease susceptibility. We are integrating the latest and emerging genomics data - genetic variation, RNA and protein gene expression, methylation, transcription factor binding sites and chromatin phenotypes – to better define the T1D causal genes. 
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Project areas: Genetics, genomics, multi-omics
Specific project proposals:
Single-cell omics of the immune system
T cell receptor sequencing and autoimmunity 
The role of Tau in pancreatic beta cells
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Project proposal
Title: Genetics of type 1 diabetes
Supervisors: Dr Dan Crouch & Prof John Todd
Wet/dry lab mix: 100% dry
Description:
Using latest genetic information for T1D to study geographical variation across the UK and to use Mendelian Randomisation (MR) to determine causal factors.
Training Opportunities:
Genetics, coding, MR
Background reading / references:
Disentangling the direct and indirect effects of childhood adiposity on type 1 diabetes and immune-associated diseases: a multivariable Mendelian randomization study 
Tom G Richardson, Daniel J M Crouch, Grace M Power, Fernanda Morales Berstein, Emma Hazelwood, Si Fang, Yoonsu Cho, Jamie R J Inshaw, Catherine C Robertson, Carlo Sidore, Francesco Cucca, Steven S Rich, John A Todd, George Davey Smith
medRxiv 2021.04.19.21255222; doi: https://doi.org/10.1101/2021.04.19.21255222
Project proposal

Title: Single-cell dynamics of the immune system and its evolutionary partner, the microbiome
Supervisors: Dr Ricardo Ferreria, Dr Dominik Dominik Trzupek, Dr Marcin Pekalski  & Prof John Todd
Wet/dry lab mix: 50% dry
Description:
Deep dive into the immune system using latest methods
Training Opportunities:
Genetics, single-cell omics, immunology, T cell receptor and metagenomic sequencing
Background reading / references:
Disentangling the direct and indirect effects of childhood adiposity on type 1 diabetes and immune-associated diseases: a multivariable Mendelian randomization study 
Tom G Richardson, Daniel J M Crouch, Grace M Power, Fernanda Morales Berstein, Emma Hazelwood, Si Fang, Yoonsu Cho, Jamie R J Inshaw, Catherine C Robertson, Carlo Sidore, Francesco Cucca, Steven S Rich, John A Todd, George Davey Smith
medRxiv 2021.04.19.21255222; doi: https://doi.org/10.1101/2021.04.19.21255222

Peripheral tolerance to insulin is encoded by mimicry in the microbiome 
Arcadio Rubio García, Athina Paterou, Mercede Lee, Hubert Sławiński, Linda S. Wicker, John A. Todd, Marcin Ł. Pękalski
bioRxiv 2019.12.18.881433; doi: https://doi.org/10.1101/2019.12.18.881433

Single-cell multi-omics analysis reveals IFN-driven alterations in T lymphocytes and natural killer cells in systemic lupus erythematosus 
Dominik Trzupek, Mercede Lee, Fiona Hamey, Linda S. Wicker, John A. Todd, Ricardo C. Ferreira
medRxiv 2021.04.27.21256106; doi: https://doi.org/10.1101/2021.04.27.21256106

Project proposal

Title: The role of Tau in pancreatic beta cells
Supervisors: Dr Irina Stefana & Prof John Todd
Wet/dry lab mix: 80% wet
Description:
Tau is expressed in neurons but also in the insulin-producing beta cells.  It can be expressed in the nucleus and is under cell cycle control.
Training Opportunities:
Cell biology, microscopy
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