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Live demonstration of genomic tools used for the exercises 

-Genotyping of B. pertussis vaccine antigens (Bp-agST) using BIGSdb

-Exploring genomic evolution of B. pertussis vaccine antigens using BIGSdb

-Focus on Pertactin B. pertussis vaccine antigen (exploring diversity of prn using BIGSdb and blastN)
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Have you already used BIGSdb 
platform for genotyping purpose?

The Slido app must be installed on every computer you’re presenting from

Do not edit

How to change the 

design

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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BIGSdb (Bacterial Isolate Genome Sequence Database) is a software platform designed to 
manage bacterial genomic sequence data.

It serves as a public nomenclature database, but is also a database of bacterial genomes. 

Used by 
- Microbiologists
- Epidemiologists
- Bioinformaticians 
- Public health researchers

Usefull for 
- Surveillance of bacterial infections
- Pathogen traceability 
- Real-time epidemic management.

- BIGSdb (Pasteur) (https://bigsdb.pasteur.fr)
- 13 pathogens (including Bordetella) 

- PubMLST (Oxford) (https://pubmlst.org )
- 139 organisms

Rapid general BIGSdb presentation

Two different databases can be used depending on the pathogen of interest :

Genotyping of B. pertussis vaccine antigens (Bp-agST) using BIGSdb

https://bigsdb.pasteur.fr/
https://pubmlst.org/
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Genotyping of B. pertussis vaccine antigens (Bp-agST) using BIGSdb

ü All BIGSdb databases are subdivided into two databases 

Contains the nomenclature  : 
- Allele (Id for every unique ellele sequence)
- Profiles (MLST, cgMLST, LINcode ...) 

Alleles & profiles (Seqdef)

Contains isolates:
- Metadata associated with isolates ( Provenance, phenotype ...)
- Molecular typing based on the nomenclature of the SeqDef database
- Isolates can be linked to a genome assembly 

Isolates & genomes

Submission guidelines : https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/

ü Type of data accepted

https://bigsdb.pasteur.fr/bordetella/genomes-quality-criteria/

ü Whole genome sequencing
data requirements

only high-quality assemblies generated from pure cultures 
sequenced at a minimum coverage of 40X. 

https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
https://bigsdb.pasteur.fr/submission-procedure-for-data-curation/
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Exploring genomic evolution of B. pertussis vaccine antigens using BIGSdb

How	to	perform	a	Minimum	spaninning tree	based	on	cgMLST_pertussis,	
displaying	Bp-agST and	number	of	allelic	differences	

public project 55 in Bordetella Isolates & genomes database

Abstract 
As other European countries, France is experiencing a resurgence of pertussis in 2024. 

Between 1 January and 31 May 2024, 5,616 (24.9%) positive Bordetella pertussis qPCR tests were identified, 
following a 3-year period of almost null incidence. Of 67 cultured and whole genome sequenced B. pertussis

isolates, 66 produced pertactin and 56 produced FIM2, in contrast to pre-COVID-19 years. One isolate of genotype 
Bp-AgST4 was resistant to macrolides. Pertussis resurgence may favour isolates that produce FIM2 and pertactin. 

https://bigsdb.pasteur.fr/
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Exploring genomic evolution of B. pertussis vaccine antigens using BIGSdb

https://bigsdb.pasteur.fr/bordetella/

https://bigsdb.pasteur.fr/


Minimum	spaninning tree based on	cgMLST_pertussis (2038	loci)
The	numbers on	the	branches	indicate the	number of	allelic differences among cgST profiles.	Each circle represents a	
cgST type,	coloured	by	Bp-agST.	The	diameter of	circles is related to	the	number of	isolates they comprise

Exploring genomic evolution of B. pertussis vaccine antigens using BIGSdb

https://bigsdb.pasteur.fr/bordetella/

https://bigsdb.pasteur.fr/
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Some alleles of prn gene can be detected on BIGSdb platform using
prn(BP1054) locus

https://bigsdb.pasteur.fr/bordetella/
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In some cases it is more ususeful to perform a 
blastN search using fasta query file (used in 
Lefrancq & Bouchez et al., Sc Tr Med 2022 

https://bigsdb.pasteur.fr/bordetella/
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Practical session
Case study (Bouchez-CMI2025-PMID40602497)

public project81

Explore the genomic evolution of vaccine antigens using BIGSdb: 

In Bordetella Isolates & genomes database:

-perform a GrapeTree analysis based on Bp-vaccine-Antigen scheme, Color isolates per country of origin, indicate branch length

-perform a GrapeTree analysis based on cgMLST_pertussis, color isolates by Bp-agST. Note the 3 main Bp-agST

In Bordetella Alleles & profiles database :

-Find the genotypes of vaccine antigen for the main Bp-agST profiles

-Compare prn150 and prn2 alleles

https://bigsdb.pasteur.fr/


Corrections of pratical exercice on

March 25th, 2026
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