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The cell wall and the actin-like MreB cytoskeleton are major determinants of cell shape in rod-shaped bacteria. Bacillus subtilis has three mreB-like genes: mreB and mbl, which are essential under normal growth conditions, and mreBH, which is expressed at very low levels in vegetative cells and belongs to the WalR and SigI regulons. This suggests that MreBH is important for the maintenance of cell envelope integrity and homeostasis during stress. mreBH is in operon with ykpC, a small gene whose product is a predicted secreted peptide of unknown function. Using luciferase assays, we have shown that the promotor upstream the mreBH-ykpC operon is weakly expressed during vegetative growth in different growth media. However, expression of ykpC is independently induced, presumably in operon with the downstream gene ampS, during developmental processes such as sporulation and biofilm formation. The ykpC-ampS operon belongs to the SigE and SigF regulons, which control the expression of early sporulation genes. In agreement with this, we found that when ykpC is deleted the sporulation rate decreases, and a genome-wide yeast-two-hybrid screening showed that YkpC interacts with transporters and sporulation-related proteins. Since AmpS is an aminopeptidase required for biofilm formation, we are also investigating a possible role of YkpC in this cellular process.

Our results indicate that YkpC is directly or indirectly involved in sporulation (efficiency of sporulation and resistance of spores to heat) and in the formation of biofilms. Additional experiments are under way to elucidate the precise role of this peptide in these developmental processes. We will monitor the production of biofilms in real time, perform sporulation tests under other conditions and test the hypothesis that YkpC is a peptide secreted and involved in quorum sensing.

 ykpC is in operon with :

-mreBH whose expression depends on sigma factor SigI (heat stress)

Or with :

-ampS under the control of sigma factors SigE and SigF (early sporulation genes)

 ykpC and mreBH are co-expressed in many growth conditions.

 ykpC is independently induced in 8 cases particularly during sporulation and biofilm, conditions for which ykpC and ampS are co-expressed.

When ykpC is overexpressed, the sporulation rate decreases from 74% to 61% 7 hours after sporulation induction. Feucht et al. (Microbiol. 2003) YknWXYZ, is an ABC transporter that protects cells from the Proton Motrice Force collapse due to the Sporulation-Delaying Protein, a toxin that kills cells of a biofilm (cannibalism) to maintain a continuous growth and delay sporulation. 
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Microscopy at t 6 and t 20

Search for phenotypes linked to biofilm formation

Visualization of the 3D structure of biofilms in rich medium with a confocal microscope. Living cells are stained with SYTO9 (green) and dead cells (or cells with damaged membranes) are stained with propidium iodide (red). Axial projection of the biofilm (in greys). Platform MIMA2 -Images J. Deschamps
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In CH medium, the mutant DykpC has a slower growth that is not restored by ykpC overexpression : stability of the peptide YkpC in this condition ?

 ykpC deletion seems to lead to an increase in the thickness of the biofilm. PepS exhibits residue specificity for peptides containing arginine or aromatic amino acids at the Nterminus and a length selectivity of 2-9 residues (Kissinger et al., 1999) Predicted signal peptide 

Search for phenotypes in rich medium

AmpS is an aminopeptidase

  et al., 2012 Expression profiles of ykpC, mreBH and ampS  AmpS is an aminopeptidase involved in biofilm formation (mutant with biofilm defects).



  interaction network from a yeast-too-hybrid screening of the B. subtilis genomic library and matrixes : Decrease in the heat resistance of the spores in DykpC.  Morphology of mutant cells and spores are similar to those of -luc et PmreBH-luc lors de la sporulation  Mutants DampS, DykpC et DyknZ show the same phenotype of growth delay in Msgg and smaller colonies compared to the WT in LBGM. ykpC is a gene of unknown function conserved in Bacillus.  DykpC : expression of the ykpC promoter increases, that of the mreBH promoter decreases  DampS : expression of the ykpC promoter increases  S. pneumonia AmpS homolog PepS (52% identity) (Ta et al., Acta Crist. 2013) Actin homologs MreB, Mbl and MreBH control B. subtilis rod shape.