Assembly-based Metagenomics

FM database

New species discovery

Assembly-based Metagenomics The Tchepalo strains display particular features:

-Smallest genome (<1.9 Mb) -Lack of cellobiose genes (and still uncharaterized genes) -No new functions (genes) except prophages and surface polysaccharides

Metagenomic bining at the nucleotide level

Average coverage 1/2 coverage 0 coverage

~50% variable nucleotides

This analysis shows that -at least 2 strains of L. delbrueckii are present in this sample -Their genome ~0.8% nt variability / reference genome

Assembly-based analysis

Characterization of large contigs encoding -glycosyl transferases, -surface polysaccharides, -phage genes, -mobile elements -Unknown functions

MetaGeno-Species

 Characterization of specific genes in the strains present in Tchepalo

Lactobacillus delbrueckii subsp. Jakobsenii in Tchepalo

Is Lactobacillus delbrueckii subsp. jakobsenii evolving toward Tchepalo specialisation and symbiosis?

Genomic features: has lost (only?) cellobiose sugar assimilation gene Has lost genes of unknown functions (!!!) differs by mobile elements and hypothetical proteins; No obvious gene acquisition, e.g. to allow it to adapt to sorghum fermentation (as far as our analysis shows).

Fastidious growth Always associated to Lactobacillus fermentum

Conclusion

Traditional fermented food offers new ecosystems to explore

Metagenomics is a straightforward and cheap approach to provide a real insight in their study New species and potentially new and original models of interaction / symbiosis may be characterized

The study of number of these products remains to be done in third countries and may offer them opportunities for development 

  

  

Assembly Marker profiling MetaGeno- Species Lactobacillus delbrueckii subsp. ja

  

		~10-15 million reads
		~ 10-200 000 contigs
		55.86%
	Lactobacillus fermentum	40.22%
	Lactobacillus pontis	1.15%
	Lactobacillus agilis	0.82%
	Lactobacillus reuteri	0.74%
	Pediococcus acidilactici	0.27%
	Weissella confusa	0.22%
	Weissella cibaria	0.21%
	Saccharomyces cerevisiae	0.09%
	Arcobacter butzleri RM4018 RM40 0.03%
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Cultural Metagenomics

Metagenomics indicates that beside L. fermentum, which was believed to be the major actor of the LAB fermentation, an L. delbruekii relatives may also play a major role Cultural

versus Metagenomic view of Tchepalo lactic step

  

			Food-Microb	16S
	Cultural	L. fermentum	56.12%	15%
	2% L. delbruekii	38.82%	82%
		L. pontis	1.43%	0%
		91% B coagulans	0.72%	0.03%
		L. agilis L. reuteri W. confusa	0.93% Lactobacillus 0.32% 1.03% 0.09% fermentum 0.24% 0.02%
	Metagenomics	S. cerevisiae	0.14%	nd
	39%	P. acidilactici W. cibaria Cyberlindnera fabianii 56% Sphingomonas melonis	0.29% Lactobacillus -0.21% -delbrueckii 0.00% nd 0.00% 0.57%

-16S and shotgun metagenomics give slightly different results but:  L. delbruekii confirmed as a major actor in Tchepalo processing although underscored by cultural approach Metagenomic

profiling of Tchepalo L. delbrueckii strains

  

	Lactobacillus delbrueckii	Lactobacillus delbrueckii
	subsp. lactis KCCM 34717	subsp. jakobsenii DSM 26046

-Metagenomic profiling allowed to point out the L. delbruekii subspecies genome, here a strain isolated from a comparable product in a neighbor country -Modification of growth condition allowed isolating definitivly strains from Tchepalo Comparative genomics of L. delbrueckii strains subsp. lactis subsp. delbruekii subsp. bulgaricus subsp. indicus subsp. jakosenii
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