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• NIHR funding £4m over 2020-2025

• Collaboration between UKHSA and three academic 
institutions

• Mission: to provide the methodological backbone 
required to improve national public health using genomic 
and epidemiological data

• 4 research themes, 12 projects

• Academic Career Development

• Knowledge Mobilisation

• Patient and Public Involvement and Engagement 

https://warwick.ac.uk/hpruged/
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Challenges identified by PHE

• Develop improved methods and algorithms for rapid and effective 
detection of genetic variants, and analysis of the impact of microbial 
genome sequencing on outbreak detection, investigation and 
monitoring, in particular, tracking real-time progression of the outbreak.

• What synthetic evidence methods and machine learning take account of 
the complex transmission dynamics of infectious diseases, using data from 
surveillance systems, population-based surveys, genetic sequencing, 
epidemiological data from contact tracing and behavioural data?

• Develop tools and methods for rapid collation, visualisation and analysis of 
microbial genomic data for robust characterisation and prediction of 
resistance, and linking data to reservoirs and sources of transmission to 
identify threats.

• How can more granular data be achieved to enhance understanding of 
infections and drug resistance, devising policies and monitoring outcomes 
without significantly increasing data collection burdens?



Theme 1: outbreak analysis

• Outbreak detection

• Transmission analysis

• Informing outbreak 
control

Xavier Didelot (Warwick) and Richard Myers (UKHSA)



Challenges identified by PHE

• Develop improved methods and algorithms for rapid and effective 
detection of genetic variants, and analysis of the impact of microbial 
genome sequencing on outbreak detection, investigation and monitoring, in 
particular, tracking real-time progression of the outbreak.

• What synthetic evidence methods and machine learning take account of 
the complex transmission dynamics of infectious diseases, using data from 
surveillance systems, population-based surveys, genetic sequencing, 
epidemiological data from contact tracing and behavioural data?

• Develop tools and methods for rapid collation, visualisation and analysis of 
microbial genomic data for robust characterisation and prediction of 
resistance, and linking data to reservoirs and sources of transmission to 
identify threats.

• How can more granular data be achieved to enhance understanding of 
infections and drug resistance, devising policies and monitoring outcomes 
without significantly increasing data collection burdens?



Theme 2: Integrate genomics into epidemiology

• Hypothesis testing 
using genomics

• Population structure
analysis

• Population size 
dynamics 

Matt Keeling (Warwick) and Paolo Ribeca (UKHSA)



Challenges identified by PHE

• Develop improved methods and algorithms for rapid and effective 
detection of genetic variants, and analysis of the impact of microbial 
genome sequencing on outbreak detection, investigation and monitoring, 
in particular, tracking real-time progression of the outbreak.

• What synthetic evidence methods and machine learning take account of 
the complex transmission dynamics of infectious diseases, using data from 
surveillance systems, population-based surveys, genetic sequencing, 
epidemiological data from contact tracing and behavioural data?

• Develop tools and methods for rapid collation, visualisation and analysis 
of microbial genomic data for robust characterisation and prediction of 
resistance, and linking data to reservoirs and sources of transmission to 
identify threats.

• How can more granular data be achieved to enhance understanding of 
infections and drug resistance, devising policies and monitoring outcomes 
without significantly increasing data collection burdens?



Theme 3: Interface and implementation
David Aanensen (CGPS) and Raju Misra (UKHSA)

• Interface tools
• Databases for genomic and enabling data
• Collection of enabling data



Challenges identified by PHE

• Develop improved methods and algorithms for rapid and effective 
detection of genetic variants, and analysis of the impact of microbial 
genome sequencing on outbreak detection, investigation and monitoring, 
in particular, tracking real-time progression of the outbreak.

• What synthetic evidence methods and machine learning take account of 
the complex transmission dynamics of infectious diseases, using data from 
surveillance systems, population-based surveys, genetic sequencing, 
epidemiological data from contact tracing and behavioural data?

• Develop tools and methods for rapid collation, visualisation and analysis of 
microbial genomic data for robust characterisation and prediction of 
resistance, and linking data to reservoirs and sources of transmission to 
identify threats.

• How can more granular data be achieved to enhance understanding of 
infections and drug resistance, devising policies and monitoring 
outcomes without significantly increasing data collection burdens?



Theme 4: evolutionary dynamics

• Evolution in genomic data
• Evolution in metagenomic data
• Prediction of evolutionary trends

Julian Parkhill (Cambridge) and Marie Chattaway (UKHSA)



Collaboration with other HPRUs

• Methodology with broad relevance 

• Links with disease-specific areas to retain 
applicability

• Open source software releases

• Collaborative work including:

– HPRU in GI (Liverpool/Warwick)

– HPRU in BBVSTI (UCL)

– HPRU in MHE (Imperial)

– HPRU in HCAI & AMR (Imperial, Oxford)

– HPRU in RI (Imperial)



Training example: joint sandpit event



Knowledge mobilization examples
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Patient and Public Involvement and Engagement 
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