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Session Overview 

• Explanation of the exercise objectives, tasks, and deliverables

• Overview of the analysis’s participants are expected to perform independently, 
along with examples of user-friendly and command-line tools they may choose to 
use for these analyses:

• Identify the bacterial species present in the dataset
• Identify SNP differences between isolates
• Construct and interpret a phylogenetic tree
• Assess whether a genomic outbreak cluster is present, and define the outbreak 

cluster if so
• Infer the most likely source and route(s) of transmission, and discuss 

alternative explanations where relevant
• Assess whether the reported livestock miscarriage events are epidemiologically 

linked to the human cases 
• Create basic epidemiological curves from the metadata using Microsoft Excel



Simulated Exercise scenario

• In January 2026, public health authorities in several 
regions reported an increase in suspected human 
brucellosis cases. 

• Patients presented with prolonged fever, fatigue, night 
sweats, and joint pain. 

• Cases were identified across multiple regions, and 
early investigations did not reveal a shared 
workplace, household, or occupational 
exposure.

• During the same period, veterinary services reported 
several livestock miscarriage events in rural 
areas. 

• These events raised concerns about a possible 
Brucella-associated problem in livestock, 
although the species involved was initially unknown. 

• The temporal proximity of these events to the rise in 
human cases added complexity to the investigation.



Simulated Exercise scenario continued

• As part of routine surveillance and outbreak response 
activities, a collection of bacterial isolates from 
human, animal, food, and environmental sources 
was sequenced. 

• The isolates are suspected to belong to the genus 
Brucella, but species-level identification has not 
yet been confirmed. 

• During case interviews, several patients reported 
travel during December, including visits to 
Christmas markets in a rural region.

• Not all patients reported travel themselves; 
however, some reported consuming food items 
brought back by relatives or friends who had 
travelled during the holiday period. 

• For a subset of cases, exposure information was 
incomplete or uncertain.



Data for the SimEx

Available isolates:

• 30 Brucella spp. genomes 

• Data format:

• Illumina sequences

• Provided as FASTA files and raw FASTQ files

• Metadata and quality control of isolates in excel file

Access:

• All files are available on ScienceData via this link:

• https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491
b2a 

https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491b2a
https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491b2a
https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491b2a


Metadata



Quality of the data



Data for the SimEx

https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491b2a 

https://sciencedata.dk/shared/e9cba091ad1d946970bfdd67e8491b2a


Data for the SimEx

Link is also available on the learning portal:



Your homework for next week (Session 2) 

• Using tools of your choice:

• Identify the bacterial species present in the dataset
• Identify SNP differences between isolates
• Construct and interpret a phylogenetic tree
• Assess whether a genomic outbreak cluster is present, and define the outbreak 

cluster if so
• Infer the most likely source and route(s) of transmission, and discuss 

alternative explanations where relevant
• Assess whether the reported livestock miscarriage events are epidemiologically 

linked to the human cases 
• Create basic epidemiological curves from the metadata using Microsoft Excel

• Critical reflection: Notes on any limitations or uncertainties in your analysis.



Some tool suggestions

Online / web-based:
• KmerFinder – species identification 
• CSI Phylogeny – automated reference-based SNP phylogeny designed for Illumina 

data
• MINTyper – SNP-based outbreak typing designed for ONT data
• PathogenWatch – integrated surveillance, trees + metadata
• Microreact – interactive visualisation of trees and metadata
• iTOL – advanced phylogenetic tree visualisation
• EnteroBase – large-scale cgMLST & SNP analyses for selected species

Command-line
• Snippy – reference-based SNP calling
• IQ-TREE / RAxML – maximum likelihood tree building
• chewBBACA – cgMLST allele calling
• Parsnp – core-genome SNP alignment (assembly-based)
• Gubbins – recombination detection & masking

https://cge.food.dtu.dk/services/KmerFinder/
https://cge.food.dtu.dk/services/KmerFinder/
https://cge.food.dtu.dk/services/CSIPhylogeny/
https://cge.food.dtu.dk/services/CSIPhylogeny/
https://cge.food.dtu.dk/services/MINTyper/
https://cge.food.dtu.dk/services/MINTyper/
https://pathogen.watch/
https://pathogen.watch/
https://microreact.org/
https://microreact.org/
https://itol.embl.de/
https://itol.embl.de/
https://enterobase.warwick.ac.uk/
https://enterobase.warwick.ac.uk/
https://github.com/tseemann/snippy
https://github.com/tseemann/snippy
https://iqtree.github.io/
https://iqtree.github.io/
https://iqtree.github.io/
https://iqtree.github.io/
https://cme.h-its.org/exelixis/web/software/raxml/
https://chewbbaca.readthedocs.io/en/latest/
https://chewbbaca.readthedocs.io/en/latest/
https://github.com/marbl/parsnp
https://github.com/marbl/parsnp
https://github.com/nickjcroucher/gubbins
https://github.com/nickjcroucher/gubbins


Thank you for listening! ☺ 
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