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Intended Learning Objectives

Specific objectives of this session:

1. Learn about genomic comparison tools (such as Mauve, BRIG, Proksee..)
2. Limits and advantages
3. Develop ability to critically analyze publications using similar tools
4. Develop ability to use key functionalities of online tools (hands-on)
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Intended Learning Objectives (in short)
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Understanding this

Being able to make that



Outline

• Introduction
• Comparison with Similar Tools
• Advantages/Limitations of Proksee
• Case study #1 – E. coli O104:H4 outbreak
• Application – Key Features & Functionalities
• Case study #2 – Convergent K. pneumoniae
• Application – Investigate plasmid content in outbreak (hands-on)
• Conclusion
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Introduction
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Early Developments:

• 1995: The first complete microbial genome was sequenced, spurring the development of viz tools to interpret genomic data.

Genome Browsers:

• 1997: Artemis, a genome browser and annotation tool for viewing and editing genomic sequences.

Comparative Genomics Tools:

• 2000: ACT (Artemis Comparison Tool) for visualizing genome comparisons and synteny between microbial genomes.

• 2004: Mauve, enabling multiple genome alignment and visualization of conserved regions and genomic rearrangements.

Advances in Interactive Visualization:

• 2013: BRIG (BLAST Ring Image Generator) introduced circular genome visualizations

Modern Tools:

• 2023: Proksee, offering comprehensive online platforms for genome annotation, visualization, and comparative analysis with GUI

https://www.sanger.ac.uk/tool/artemis/ https://www.sanger.ac.uk/tool/arte
mis-comparison-tool-act/

https://vcru.wisc.edu/simonlab/abc
d/012.htm
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A catalogue of circular genome viz tools

https://proksee.ca/

https://proksee.ca/


• What is Proksee?
o Proksee is an online tool 

designed for the 
annotation, visualization, 
and comparative analysis of 
prokaryotic genomes.

• Purpose and Target 
Audience
o Aimed at microbiologists, 

bioinformaticians, and 
researchers in genomic 
epidemiology.
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What’s the difference?

vs
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Differences Between Mauve and Proksee

Functionalities:
•Mauve: Aligns multiple genomes, identifies conserved regions, deletions/insertions and 
rearrangements, phylogenetic analysis.
•Proksee: Automated genome annotation, comparative genomics, interactive visualization tools.

Type of Analyses:
•Mauve: Genomic rearrangements (inversions, translocations), conserved sequence blocks.
•Proksee: Functional annotation, reference-based comparative functional genomics, integrative 
analysis.

User Interface and Accessibility:
•Mauve: Desktop application, requires local installation, steeper learning curve.
•Proksee: Web-based platform, user-friendly interface, accessible without installation.
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Case study
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Kampmeier et al. Current Topics in Microbiology and Immunology, vol 416. Springer

Began in Germany and resulted 
in >4,000 infections and >50 
deaths across multiple countries. 

Fenugreek sprouts
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“Classical” Enteroaggregative E. coli

Unusual hemolytic–uremic syndrome

Case study
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Browsing publicly available genomes in Proksee

https://proksee.ca/

https://proksee.ca/


Details for ALL functions



Annotate Compare Predict AMRg



Download 
project

Download 
image



Case study



Application (hands on)

You are tracking an outbreak of convergent K. pneumoniae. You just 
received the draft assemblies for 5 genomes from patients in your 
hospital. Great luck, a reference plasmid sequence from an outbreak 
strain was just released by ECDC.

1. Upload reference plasmid and annotate
2. Identify AMRg and virulence genes
3. Compare draft assemblies for genomes 1-5
4. Analyze results



Application (hands on)



Application (hands on)
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Application (hands on)

Your manuscript is ready, the competition is fierce, and you want to be 
first! Nevertheless, you decide to do long-read sequencing on two 
outbreak isolates “Just to be sure”. 

1. Dry you tears 
2. What is going on?
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Application (hands on)

P1

P2
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Summary

Advantages of Proksee
• User-friendly Interface
• Comprehensive Analysis (annotation and comparative genomics)
• Integrative Data Visualization

Limitations of Proksee
• Requires Internet Connection
• Limited to Prokaryotic Genomes
• Potential Scalability Issues
• Reference-based!
• Mapping draft genomes is risky vs closed genomes
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