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Biological sample:

-All enterotoxins were detected in strains.

-CCY media induced a bigger production of SEs than BHI.

-SEB and SEC were quantified: the amount for SEB is of the order of micromolar, whereas it is of tens of nanomolar for SEC. However, amounts observed for SEA, SED and SEH are too close from LOD to allow the quantification.
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Pre-validation

Ribosomal peptides:

Ribosomal peptides are followed for both: -> Strain identification (presence/absence of peptides) -> Total amount used as internal standard

Pre-validation:

-Good sensitivity and linearity for SEC, SED and SEH peptides.

-Lowest LODs are observed for peptides from SEA and SEB.

Samples:

Preparation:

Pre-validation: 

MATERIAL AND METHOD

Instrument:

Laser Induced Dissociation: We are thankful to the Chemistry Laboratory of ENS Lyon for the synthesis of the chromophore and the RHU IdBIORIV for providing the biological samples.This poster was sponsored by the SFSM and the ED of lyon.

INTRODUCTION

Small and/or not derivatized peptides

Results: Stability after freezing:

Only SEB peptide is sensitive to freezing. A decrease of 50-40% of its area was observed. For the other peptides (SEs and ribosomal), a recovering between 91% and 116% was observed.

Biological samples:

Chromatogram: As with CID, the fragmentation observed with LID-MD induces the formation of y and b ions.

Conclusions Next Steps:

-Analysis in matrix (milk).

-Quantification of toxins from other strains (Clostridium difficile).

Sensitivity and linearity:

Sensitivity is compound dependent. Lowest LODs are observed for peptides from SEA and SEB. Good correlation (R 2 over 0.997) for SEC, SED and SEH.

  -5 synthetic peptides, corresponding to 5 main SEs (Staph. aur. Enterotoxins) -Matrix: pool of Staph. aureus strains -12 standards from 2.4 nM to 50 µM Biological samples Staphylococcus aureus:-7 strains selected from RHU MRM method -Growth in CCY+Pyruvate medium -7 strains regarding genomic data -Growth in BHI+Pyruvate medium Growth media: CCY medium (Casein hydrolysate/yeast extract medium) is reacher than the BHI one (Brain Heart Infusion). Thus, more cells are produced with CCY, whereas BHI increases the virulence of bacteria. Pyruvate is commonly used to increase the S. aureus pathogenicity.

OVERVIEW-

  on a modified QExactive ThermoScientific ; R= 35,000 ; activation time 25 ms, activation energy 3 eV Analytical parameters: Column= Waters XBridgeⓇ Peptide BEH C18 ; Run= 30 min ; Gradient= 5-52% ACN ; Flow rate= 300 µL/mL HPLC: MS: Development of a HPLC-LID/MS method after chromophore derivatization -Study developed on the 5 main enterotoxins of Staphylococcus aureus -Toxins seen and/or quantified in strains
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	SEA: TACMYGGVTLHDNNR	0.1 µM	0.25 µM to 10 µM -y=ax 2 +bx
	SEB: YVDVFGANYYYQCYFSK	0.6 µM	0.6 µM to 50 µM -y=ax b
	SEC: TCMYGGITK	2.4 nM	6 nM to 50 µM -y=ax
	SED: YSINCYGGEIDR	6 nM	15 nM to 10 µM -y=ax
	SEH: ISENISECLYGGTTLNSEK	15 nM	15 nM to 50 µM -y=ax

Absorption

The identification and quantification of toxin proteins secreted by infectious germs can be a very important indicator for bacterial diagnosis. However, toxins are excreted, so they are present in low concentration in bacteria. In order to improve the sensibility of these minor proteins in such complex matrices, an experimental setup coupling MS and laser induced dissociation (LID) in the visible range (473 nm) is used, allowing to add a stringent optical specificity to the mass selectivity [1]. Since proteins do not naturally absorb in the visible range, this methodological approach relies on a specific chemical derivatization with a chromophore. In order to reduce fragmentation interfering signal, cysteine (Cys) rare amino acids are derivatized with a Dabcyl maleimide chromophore and Cys-containing peptides are targeted.

The PRM-LID methodologies was developed for targeting enterotoxins of Staphylococcus aureus, one of the main antibiotic-resistant bacteria [2].