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Introduction

Fermented vegetables are usually produced using the natural microorganisms present in the raw material. The inf\;;?bi?sis Cabbage fermentation
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process is characterized by a first heterofermentative step, generally carried out by Leuconostoc mesenteroides, actic acid clamication

which acidifies the medium and creates anaerobic conditions. The second homofermentative step is mainly carried oroduction t gggﬁ’;;’;rmis f zgae);ﬁnum

out by Lactiplantibacillus plantarum. The composition of bacterial and fungal communities present in fermented (Egthzzztriiﬁs ' f Lb. brevis P pentosaceus
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vegetables (cabbage, carrot, turnip) have been widely characterized, whereas only few studies described the viral mannitol eterotermentation paraplantarum
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communities of these ecosystems. /™ day 14)day

Several phages infecting different bacterial species were previously isolated from sauerkraut during the L mesenteroides L. plantarum
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L. curvatus Lb. brevis Homofermentation

fermentation process, which revealed for the first time the complex ecology of phages in this ecosystem?. Later, viral

metagenomic analysis performed on different fermented foods including sauerkraut and kimchi highlighted again L. plantarum L. citreum P'”fd:dio!"do‘c
[ ] . . . . . . ac ICaCI
that complexity and showed that the vast majority of the sequences originated from uncharacterized phages-. Bacteria and yeasts communities well known
The objective of the present study was to describe the viral composition of commercial fermented vegetables . > Sugar Degradation
. . . What about bacteriophages * Acidification
(sauerkraut, fermented carrots and fermented turnips) as a first stone to build future research on the phage ecology
in this peculiar ecosystem.
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The hosts for these contigs, when predicted, correspond to bacteria usually found during the late
stage of the fermentation process. Phages infecting Leuconostoc were also detected but at a
lower abundance (not present in the top 10)
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Conclusion and perspectives

This study provides an overview of the composition of viral communities in different commercial fermented vegetables, with a particular focus on extracellular particles (virion forms). We
identify phages in high abundance that infect bacteria belonging to genera found in the late stage of the fermentation process (e.g. Lactiplantibacillus, Lentilactobacillus,...), and at a lower
abundance phages infecting bacteria of the early stage (e.g. Leuconostoc) or spoilage bacteria (e.g. Enterobacter). Our results suggest that several phages infect most of the dominant lactic
acid bacteria involved in the fermentation process and, therefore, may impact the bacterial successions occurring in this system. Since phages are likely to modify fermentation kinetics and
consequently the quality of end-products, it is now necessary to better understand their individual ecological roles and ultimately set-up technological strategies to better control their
activity and secure fermentation.
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