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Reproducible science approach
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Genome comparison . Core genome analysis at the genus level
*  dRepl8] , : : B SCARAP [9]
- rapid primary Mash comparison : ¢ - infer the pangenome of a random subset of 30 seed genomes
based on kmers ' : : - build a profile HMM database of ‘candidate core orthogroups” that
- secondary Average Nucleotide : : are present in at least 25 seed genomes
Identity (ANI) comparison on sets of . -identify the candidate core genes in the full set of genomes by
genomes that have at least 90% Mash . searching all proteins of all genomes against the database of
ANI o : : candidate core genes.
- dereplication of the dataset : - identify the core genes from the candidates by imposing a minimum
- ANI comparison on dereplicated : . percentage presence cutoff (98%) in the full set of genomes.
genomes : . - perform a core genome alignment
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[ Introduction

- The Lactobacillus genus comprises 261 species displaying a great diversity of genotypes, phenotypes and
habitats, some of them exhibiting key importance in food, biotechnology and therapeutic applications. The
initial taxonomy of lactobacilli, mostly based on phenotyping traits and chemotaxonomic criteria such as
DNA-DNA hybridization, was recently drastically revised using a comparative genomics approach, leading
to the creation of 23 novel genera [1].

<> In this context, the International Center for Microbial Resources dedicated to food associated bacteria at
INRAE (CIRM-BIA) has recently decided to explore and characterize the intra-species genomic and
functional diversity of a collection of 250 food associated strains from 21 species reflecting the three major
lifestyle categories (free, commensal, nomadic) known for this group. For the CIRM-BIA, the challenge is also
to find fast identification methods of closely related species based on specific protein markers.

- In order to analyze this dataset, we designed a bioinformatics workflow allowing the fine characterization of
the quality of genomic dato, the assembly and annotation of genomes, and the analysis of genomic
diversity of the 250 Lactobacillus strains, both at inter and intra-species levels

Can a phylogenetic tree representative of the lactobacilli diversity be generated
from our dataset ? Which of the distance or maximum likelihood trees is most
consistent with the revised classification of lactobacilli ?

( Results

Mash distance tree ANI distance tree on dereplicated dataset with
branch length,
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Most strains within the same species belong to the same cluster. The dereplicated dataset is composed of 76 genomes. The number

This is less frequent at the new genus level (which is expected with of retained assemblies depends on the species: this can be

the Mash distance). explained by a difference in intra-species diversity in our dataset.
Maximum Likelihood tree with branch length Maximum Likelihood tree with SH support

New Genera

® Lacticaseibacillus

@ Lactiplantibacillus

®  Lactobacillus
Lactococcus
Latilactobacillus
Lentilactobacillus
Leuconostoc
Levilactobacillus

@ Limosilactobacillus

® Pediococcus

® Weissella

Clusters similar to the ones in Mash distance tree are present at the
species level, but the core genome phylogenetic tree also allows the
identification of the genera of the new lactobacilli taxonomy.

The obtained topology is highly robust up to the species level.

_Conclusion - Perspectives }
“® The Mash distance tree is relevant at the intra-species level while the maximum likelihood tree from the core genome super-alignment is consistent with the new taxonomy of lactobacilli.
- To further characterize the dataset, a functional study of the strains is planned, in particular to investigate the content in glycoside hydrolases of the strains in connection with the fermentations they perform.
<> The pangenome study will allow the identification of gene families specific to a given species and therefore potential species markers (e.g. to differentiate between plantarum aond pentosus species whose 16s RNAs are very similar).
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