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Metatranscriptomics and metabolic modeling to identify bacterial metabolic interactions during the manufacture of a model pressed cheese

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

• Which species contributes to acidification ?

• Which species contributes to aroma compound production?

• Which metabolic pathways are activated ?

• When are they activated ?

• Which bacterial metabolic interactions contributes to the functioning of microbial ecosystem ? 

Metabolomic

Microbial metabolites quantification

Metatranscriptomics

Sequencing of microbial RNA Differentially expressed genes In P. freudenreichii induced logFC X15 In L. lactis same pathway but stably expressed 0,8 0,7 0,4 0,2 0,2

Moul Demoul AS Aff4sem Aff7sem

Galactose (g/kg)

Lactose (g/kg)

p. 14 

Pentose phosphate pathway

AFF4sem > AFF7sem

Plasmidic induction logFC X2 

Perspectives

This strategy can be applied to any fermented food to decipher metabolisms and interactions.

Since, most identified pathways are species and strain-dependant … This kind of knowledge opens new avenues to select and combine strains to develop new fermented food products.
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Snapshot of the metabolism for each species Substrat (Sucre) Métabolite (Acide)

  

Lactiplantibacillus plantarum CIRM-BIA465 Propionibacterium freudenreichii CIRM-BIA122 Lactococcus lactis CIRM-BIA1206

  

	Sampling throughout the				
		Day -1 Milk			Day 0 Making		Day +1 Salting	Day +2 Ripening	2-month…
	Pasteurisation Pasteurisation	Écrémage Standardisation Écrémage Standardisation	Inoculation	Inoculation Inoculation Emprésurage	Travaille en cuve Découpage Brassage	Moulage & pressage Moulage Pressage	Saumure Saumurage	Affinage Affinage
					Eau			
		Numeration	+ Ll1206	+ Pf122				
		Culturable bacteria	+ Lp465					
		CFU/g	Warm (18 h -14 °C)	25 % less lactose	Sugar Acids no yeast, no fungi (ripening in plastic bag)
		Semi hard cheeses (without yeast)					Aroma compounds
						Cao et al. 2021, J. Agric. Food Chem.
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making Saumure Inoculation of milk Renneting Demoulding Salting 4 week ripening 7 week ripening Moulding Prématuration Moul +2h Moul +4h Milk Making Ripening Linoc Linoc Lavemp Lavemp Moul Moul Demoul Demoul AS AS Aff4sem Aff4sem Aff7sem Aff7sem M+2h M+2h M+4h M+4h Microbiology Biochemistry Computational science Chemistry Molecular biology
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lactis 1206 L. plantarum 465 P. freudenreichii 122

  

	Replicon	Seq length	% GC	CDS	tRNA	rRNA
	Chromosome	2 365 039	35,34	2417	62	
	plasmid 1	59 643	34,85	67	0	
	plasmid 2	36 823	34,41	42	0	
	plasmid 3	8 277	34,81	12	0	
	plasmid 4	8 243	30,60	8	0	
	plasmid 5	4 632	36,25	5	0	
	plasmid 6	3 597	33,28	2	0	
	plasmid 7	2 119	34,21	3	0	
	Chromosome	3 121 980	44,72	3016	67	
	plasmid 1	40 748	39,81	40	0	
	plasmid 2	30 463	41,80	27	0	
	plasmid 3	9 152	36,21	13	0	
	plasmid 4	2 012	37,87	2	0	
	Chromosome	2 688 484	67,21	2589	45	
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