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

Demos on the BIGSdb Bordetella base (Valérie Bouchez)

• Exploration of BIGSdb Bordetella Allele & profiles databases

• Overview of BIGSdb Bordetella Isolates database, genotyping schemes and public projects

• Analysis on BIGSdb BordeteIla Isolates database (genome comparator, GrapeTree…)

Presentation of the exercises to be carried out on public projects

Session of November 5th, 2024 (Valérie Bouchez & Martin Rethoret-Pasty)

Correction of the practical exercises 

Intended Learning Objectives



Exploration of BIGSdb Bordetella Allele 
and profiles databases
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https://bigsdb.pasteur.fr/bordetella/

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

Short Practical Demos on BIGSdb for exploration of Bordetella Allele and profiles databases

https://bigsdb.pasteur.fr/
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BIGSdb Bordetella : overview of Isolates 
database, genotyping schemes and 
public projects
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Short Demos on Allele and profiles database

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

https://bigsdb.pasteur.fr/
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BigsDB public library currently includes

-3,299 Bordetella isolates and their provenance data, 

- 2,799 genomes (mainly from B. pertussis, B. parapertussis, B. bronchiseptica)

22/09/2024

-from different continents

-mostly collected after the year 2000

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

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

https://bigsdb.pasteur.fr/


BigsDB Database for Bordetellae spp.
Genotyping schemes

MLST (adk, fumC, glyA, icd, pepA, pgm, tyrB)

cgMLST genus (1415 core gene loci) : for all Bordetella spp.
cgMLST_pertussis (2038 core gene loci) : only for B. pertussis

Ribosomal MLST :Ribosomal Multilocus Sequence Typing (rMLST) is an approach that
indexes variation of the 53 genes encoding the bacterial ribosome protein subunits
(rps genes) as a means of integrating microbial taxonomy and typing.
rMLST is described in Jolley et al. 2012 Microbiology 158:1005-15

Macrolide resistance (23S_rRNA, fhaB loci)
Bp_vaccine antigens (ptxP, ptxA to E, fim2, fim3, FhaB-2500-5550)
Phase (bipA, bvgA, bvgS)
Other toxins (cyaA, dnt)
T3SS (bopB, bopD, bopN, bsp22, bteA)
Autotransporters (bapC, brkA, prn, tcfA, vag8)

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

https://bigsdb.pasteur.fr

https://www.ncbi.nlm.nih.gov/pubmed/22282518
https://bigsdb.pasteur.fr/


BigsDB Database for Bordetellae spp.

Public projects

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

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

https://bigsdb.pasteur.fr/
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A comprehensive resource for Bordetella genomic epidemiology and biodiversity studies
Bridel et al., 2022, Nat. Com. PMID: 35778384
https://pubmed.ncbi.nlm.nih.gov/35778384/

Bordetella genus Phylogeny

Project id=23. B. genus

https://itol.embl.de/sh
ared/1l7Fw0AvKOoCF.

92 Bordetella genomes

1415 core gene sequences
cgMLST_genus scheme

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

https://bigsdb.pasteur.fr

https://pubmed.ncbi.nlm.nih.gov/35778384/
https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://bigsdb.pasteur.fr/
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A comprehensive resource for Bordetella genomic epidemiology and biodiversity studies
Bridel et al., 2022, Nat. Com. PMID: 35778384
https://pubmed.ncbi.nlm.nih.gov/35778384/

Bordetella genus Phylogeny

Project id=25. B. pertussis 
(macrolide resistance)

https://itol.embl.de/sh
ared/1l7Fw0AvKOoCF

124 genomes

2038 core genome loci
cgMLST_pertussis scheme

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

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

https://pubmed.ncbi.nlm.nih.gov/35778384/
https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://bigsdb.pasteur.fr/
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https://bigsdb.pasteur.fr/cgi-

bin/bigsdb/bigsdb.pl?db=pubmlst_bordetella_isolates&page=logout

Cladogram of the Bordetella bronchiseptica genomic species.

186 B. bronchiseptica genomes, 
and representatives of the 
phylogenetic diversity of B. 
pertussis (9 genomes) and B. 
parapertussis (9 genomes)

1415 core gene loci
(cgMLST_genus scheme)

https://itol.embl.de/shared/1l7F
w0AvKOoCF

A comprehensive resource for Bordetella genomic epidemiology
and biodiversity studies
Bridel et al., 2022, Nat. Com. PMID: 35778384
https://pubmed.ncbi.nlm.nih.gov/35778384/

BIGSdb Bordetella : overview of Isolates database, genotyping schemes and public projects

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

https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://itol.embl.de/shared/1l7Fw0AvKOoCF
https://pubmed.ncbi.nlm.nih.gov/35778384/
https://bigsdb.pasteur.fr/


Analysis on BIGSdb Bordetella Isolates 
database (search, genome comparator, 
GrapeTree)
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GrapeTree : generate minimum spanning

trees trees from allelic profiles.

Analysis available on BIGSdb

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

https://bigsdb.pasteur.fr/


GrapeTree : generate minimum spanning

trees trees from allelic profiles.

Analysis available on BIGSdb

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 FIM 
serotype. The diameter of circles is related to the number of isolates they
comprise

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

https://bigsdb.pasteur.fr/


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

Part1 : 

In BIGSdb Bordetella Alleles & profiles database :
Considering locus fim3, compare alleles 1 and 2 (i.e fim3-1 and fim 3-2) using locus explorer;
What Bp-agST correspond to the following profiles : 

Part2 : 

In BIGSdb Bordetella Isolates database :
Considering all isolates from the public project 25, 
Visualize the percentage of isolates per country in a pie chart (Field breakdown option)

Visualize the number of isolates resistant to macrolide per country (Two field breakdown option)
Using genome comparator, compare isolates FR5015 and FR5016, is it the same strain?

Using genome comparator, compare isolates FR5015 and FR4964, is it the same strain?

Part 3 :

In BIGSdb Bordetella Isolates database :
Considering all isolates from the public project 25,
Perform a first GrapeTree analysis based on Bp-vaccine-Antigen scheme

Color isolates per country, label BpAg-ST, indicate branch length
Visualize metadata

Perform a second GrapeTree based on cgMLST_pertussis
Color isolates per BpAg-ST, indicate branch length

Export image
Use Microreact to visualize analysis based on Bp-vaccine antigens and explore Microreact functions

Practical session on BIGSdb Bordetella

https://bigsdb.pasteur.fr/


Corrections of pratical exercices on

Novembre 5 th
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