Whole-genome comparison
among bacteria

A pan-genome clustering pipeline
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NGS facilitates analysis of bacteria genetics and evolution
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 NGS leads to flood of sequence data
 Increasing number of genomes
« Analyze relation among organisms
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Motivation
Identify genes responsible for specific bacterial traits ™ ""T¢1"}
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e.g. host specificity, pathogenicity, virulence

Input
Genomes (Assemblies) in FASTA format

Output
Homology-based gene presence/absence table

—> Extract subsets of genes
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

FASTA
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

PROKKA’.

Annotation
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

Annotation

Cluster
homologous
genes
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RIBAP — Roary-ILP Bacterial Annotation Pipeline
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33 genomes
Expected core genome: 500 — 600




RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

Annotation

Cluster
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33 genomes
Expected core genome: 500 — 600
Roary core genome: 7




RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

All-vs-All Pairwise

Annotation BLAST comparison

Cluster
homologous
genes
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

Annotation

Cluster
homologous
genes
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All-vs-All
BLAST

Integer
Linear
Programming

Minimize
evolutionary
distance




RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

All-vs-All

Annotation BLAST

Cluster Integer
homologous Linear
genes Programming

Combine
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RIBAP — Roary-ILP Bacterial Annotation Pipeline

Quality check

All-vs-All

Annotation BLAST

Cluster Integer
homologous Linear
Programming

Homology
based
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Next steps

* Expand annotation database
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Next steps

* Expand annotation database
* Benchmarking
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Next steps

Organism1 - ~ Organism2

* Expand annotation database
* Benchmarking
* Visualization webpage

Unique

Organism3
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Roary
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Remove sequences
containing >5% Ns
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