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The potential of genome data
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software, the 
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and their applications. 
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The growth in genome data over time
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Maiden, M. C. J. (2018) Open-
access bacterial population 
genomics: BIGSdb software, the 
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There is an ever-increasing 
volume of isolate data being 
submitted to databases such 
as PubMLST.org with an 
increasing proportion of 
genome data.



Genome data: Some requirements and challenges

Requirements
• Comprehensive (representative)
• High (known) data quality
• Availability (Open access)
• Data interpretation
• Information dissemination, 

sharing and visualization
• Long-term sustainability 

Challenges
• Ownership, ethical use (Nagoya)
• Data standards & quality metrics
• Privacy; Patents; Papers
• Assembly, integration, annotation
• Scale and the right information for 

the right audience
• Hosting and funding



Building a Global Genome Library: 
MRF Funding from July 2019-2022*

Core concept
• The creation of a 'Global Meningitis Genome Library (GMGL)’, 

which contains globally representative whole genome sequence 
data for each of the four main bacterial causes of meningitis: 

• Neisseria meningitidis (the meningococcus); 
• Streptococcus pneumoniae (the pneumococcus); 
• Streptococcus agalactiae (GBS); and 
• Haemophilus influenzae (type b, Hib) 

• This library will build on the success of the Meningitis Research 
Foundation Meningococcal Genome Library (MRF-MGL). 

*Made possible by charitable donations from Pfizer, GSK, and Sanofi Pasteur.



Building a Global Genome Library

Funding award by the MRF Trustees (July 2019) for:

i. the integration of the GMGL within PubMLST.org;

ii. the assembly, data checking and upload of genome sequences;

iii. curation of individual databases;  

iv. the development of interfaces for data integration and display.
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MRF-MGL at a glance - genotypes

4242 isolates
1605 cgMLST loci



MRF-MGL at a glance – over time

4242 isolates
1605 cgMLST loci



https://pubmlst.org/gmgl/
• Coordinated genome library for four 

major meningitis and sepsis causing 
bacteria.

• Open access curated isolate records and 
genomes, includes:
– MRF Meningitis Genome Library;
– Pneumococcal Genome Library.

• Linked genome and provenance and 
phenotype data

• Web/API access



Gene-by-gene genome analysis and omics

Harrison, O. B., Schoen, C., Retchless, A. C., Wang, X., Jolley, K. A., Bray, J. E. & Maiden, M. C. J. (2017). Neisseria
genomics: current status and future perspectives. Pathog Dis 75.



The PubMLST platform: data analysis, curation & 
dissemination

Data generation:
– individual gene sequences;
– de novo assembled draft genomes;
– finished genomes.

Deposition into PubMLST (BIGSDB):
– annotation of loci;
– linkage to provenance/phenotype 

information (metadata);
– comparative analyses.

Data reporting, sharing, and export.
Bratcher, H. B., Corton, C., Jolley, K. A., Parkhill, J., and 
Maiden, M. C. (2014) A gene-by-gene population genomics 
platform: de novo assembly, annotation and genealogical 
analysis of 108 representative Neisseria meningitidis
genomes. BMC Genomics 15, 1138



The PubMLST platform: dataflows
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Automated genome scanning provides…
Typing/Phylogeny Capsular group Vaccine coverage

Antibiotic resistance Metabolic genes … and 
much, 
much 
more…



PubMLST: the ‘three Ps’, Private Data

• Most data in PubMLST are public – this is the default 
status.

• Uploading of private user data supported (privacy, 
publications, patents):
– Facilitates analysis within context of public data;
–User requires submitter privileges;
–Data remain in control of the submitter 
until they decide to publish it.



(any additional phenotypic data, e.g. diagnostic 
testing results, appear here)

Provenance and phenotype



Genotype and quality metrics

Genome assembly statistics

Core genome clustering

Gene and Scheme annotation 
information 



Data presentation: Visual analytics

London, United KingdomLondon, United KingdomLondon, United Kingdom

curated, genome sequenced, annotated isolates 
PLUS 

stratified provenance data 
= 

DATA VISUALIZATION



PubMLST: Longevity

• Continuous funding, 1998 – 2024.
• Software and data open source.
• New Wellcome Trust Biomedical 

Resource Grant:
– £1.2M over 5 years (to Oct 2024)

• Software development,
• Visual analytics,
• Infrastructure.

• External collaborations, including 
Institut Pasteur (Silvain Brisse)

• New server infrastructure


