Re-Defining Clostridioides difficile Using Global Phylogenomic Analyses
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Background and Objectives

Bacterial species! = unique genotype + unigue phenotypes (two or more independent phenotypes)
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Clostridioides difficile species problem: A diverse population classified into a single species based on 16s rRNA

Study objective: Use ANI to re-evaluate the species definition of C. difficile

Methods

12,098 C. difficile genomes 261 sequence types (ST)
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Results
ANI analysis reveals major discontinuity Bayesian evolutionary analysis reveals
In C. difficile taxonomy cryptic clades are ancient species
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Pan-genome analysis identifies Highly divergent toxin gene

clade-specific genes and traits architecture in cryptic clades
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Conclusions References

There was a clear species boundary separating C. difficile from the 3 novel genomospecies.
Several potential phenotypic differences were identified. Difference in toxin gene architecture
and its divergence may complicate the diagnosis of C. difficile infection.
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