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Infectious disease situation 2015 

• Dynamics of common infectious diseases are changing 
– Demographic change, population density, anti vaccine, AMR, etc. 

• New diseases emerge frequently  
– Deforestation, population growth, health system inequalities, travel, trade, 

climate change 

• Effects are difficult to predict due to complexity of 
problems 
– Rapid flexible response  

• Public health and clinical response depend on global 
capacity for disease surveillance 
– Rapid sharing, comparison and analysis of data from multiple sources and 

using multiple methodologies 
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Clinical research response to ID outbreaks 
usually fragmented and too late 
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What the world needs 

• Real-time data on occurences of all infectious agents 
 

• (Automatic) detection of related clusters in time and space 
 

• Possibility to observe trends in clones and species as well as 
virulence and resistance 
 

• Ability to rapidly compare between all types of data 
 
 There can be no real-time surveillance without real-time data sharing 
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NGS advantages 
• Laboratory diagnostics increasingly rely on (pathogen) genomic 

information 
• RNA / DNA are common across pathogens, therefore, methods to 

analyse pathogen genomes are potentially universal 
• Next generation sequencing capacity is developing  fast, and costs 

are becoming competitive  
 
 Capturing NGS developments may provide a universal language 

that can be harnessed for early detection of outbreaks across 
disciplines and domains 

 If the technology keeps developing, less equipped labs may 
leapfrog  
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Our vision:  
to build one system that serves all 
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• Early recognition and containment 
– Surveillance, clinical awareness, infection 

control 

• Prediction 
– Emergence, surveillance, modelling 

• clinical research 
– pathogen & disease characterisation 
– prevention & treatment 

• funding 
– rapid responses 

 

Epidemic preparedness research:  
European Union-supported efforts 

2009-2016 
€ 36 M 

2015-2020 
€ 21 M 

2014-2019 
€ 24 M 

GloPID-R 2015-2020 
€ 3 M 

• Data infrastructure 
– Data repositories, sharing 

2013-? 
€ >100 M 
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COMPARE principles 
• COMPARE is sector-, domain- and pathogen-independent 

• Analyzing sequence-based pathogen data in combination with associated 
(clinical, epidemiological and other) data 

• Building on established infrastructures (ENA, Elixir) 

• COMPARE is a user-driven system, designed with the information needs of 
its intended diverse group of future users and other stakeholders in mind 

• COMPARE will make optimal use of existing and future complementary 
systems, networks and databases, ensuring compatibility where needed 

• COMPARE is a flexible, scalable and open-source based information-
sharing platform 

• 1 December 2014 – 31 November 2019 
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WP9 Information sharing platform 

Sources Processes Portals and environments 

Building on the EU ESFRI Elixir, 
EMBL and DTU infrastructures 
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Data comparison problem 
Global repositories 
> 1-1000 Tb data 

Client 
~1-100 Gb data 

Internet 
~1Gb/hour 
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Workpackage 9: Data infrastructure design 

•  Sharing of highly structured and well-described data 
–  COMPARE standards (e.g. checklists relating to isolates) 
–  Data reporting tools that support the structuring and validation of data 

•  Support for a spectrum of data types 
–  Raw NGS to  assemblies 
–  Derived data: typing information, AMR profiles, etc. 

• Data availability 
– Early pre-publication private access, where required, for defined user groups 

according to explicit data-sharing agreements 
– Rapid flow of data to full public availability and global presentation 

• Data discovery and retrieval systems, taking full advantage of data and 
metadata structures 
– Cloud-based autonomous analytical workflows (assembly, typing, 

phylogenetics, etc.) 
– Unifying data portal 
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Raw data Metadata 

Preprocessing & 
sorting (QC) 

Assembly / 
mapping 

Identification 

Shared database 

 
Characterisation: 
Virulence markers 

Transmissibility 
markers 

Resistance 
markers, etc  

 
 

Resistance genes 

Private database 

Closest match 
(species / clone / 

clade) 

Cluster analysis 
Phlygeography 

ENA 

Local programmes 
(CLC, BN, etc) 

Temporary private 
database 
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Current status - IT 
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Reference genomes 
• Curated selection of published 

reference sequences covering viruses, 
bacteria and protozoa 

• Summary page and entry point at 
http://www.ebi.ac.uk/ena/about/com
pare-reference-genomes 

• Searchable through webservices 
• Launched 18.6.15, extended 25.8.15 

In progress 
Protocols for sampling and 
handling 
Ongoing benchmarking and ring 
trials 
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COMPARE data hubs 
• On-request service to share pre-publication data 

– Set up: provider, consumer accounts, scope, etc. 
– Providers report data through existing COMPARE interfaces 
– Consumers retrieve metadata (web or spreadsheet manifest) and data (Globus FTP) 

• Several existing hubs, including 
– dcc_sibelius, for the Influenza H5N8 pilot - pre-publication read data and metadata 
– dcc_compare, for replication of overall COMPARE public content, e.g. for external 

clouds or other infrastructure; currently all bacteria, viruses and some parasites, in time 
refinements expected 
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Cloud compute 
• Embassy environment 

–  Available to COMPARE 
• OpenStack framework (in place) 
• BioLinux standard machine (in place) 

– In development 
• CGE Docker 
• Discussions with CLIMB, NECTAR, IFB-

Cloud (Galaxy) 

• Development of analysis 
workflows 
– Evergreen 
– Assembly (Velvet + Prokka)  
– Metagenomics 
– CGE 
– iPython environment for 

engagement of workflow 
environments 
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Bacterial Analytic 
Pipeline 
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User Statistics 

Until now: >175,000 submissions 
From + 8,000 IP-adresses 
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Current developments - IT 

• Ability to create own shared site 
• Combining map, phylogeny and analysis 

(microreact) 

• Evergreen trees 
• Bring your own tools (already ability for own DB) 
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Conclusions 
• WGS/NGS is rapidly entering diagnostic and public 

health arena, with near real-time data generation 
• Sequence platforms rapidly developing, cheaper, 

simpler 
• Bottleneck at level of bioinformatics, particularly for 

intergroup comparison, national, international 
• COMPARE aims to develop infrastructure and ICT to 

meet the coming demand 
• In the coming years, we will be seeking partners for 

pilot projects 
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Pilot projects in 2016 

• Cross cutting: Escherichia coli, ESBL, norovirus, 
metagenomics 

• Clinical WP: AMR 
• Public health WP: 6 food-borne pathogens 
• Emerging infections WP: Influenza and MERS 

CoV 
• Ad hoc 
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Guiding principles: 
- Cross sector, cross domain, open source (not commercial) 
- Interaction with the rest of the world (all inclusive) 
- Data for action (actionable outputs) 
- Central repository (ENA, DDJ, NCBI) (bring the tools to the data) 

 

Our vision: one system serves all 

There can be no real-time disease detection & surveillance 
without real-time data sharing 
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