Culture free metaproteomics to evaluate antimicrobial resistance-related protein expression of raw milk microbiota
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I. Abstract Body
The evaluation of antibiotic resistance of one bacterial specie is feasible using microbial cultures in presence of antibiotics coupled with the evaluation of the expression of proteins involved in this process (1,2). However, the detection of antibacterial-mechanisms-related proteins of microbial communities still represents a challenge. 

We propose a culture-free metaproteomics method useful for the detection of proteins specifically involved in antimicrobial resistance in a given bacterial consortium. This method has been applied to the analysis of cow milk "resistome" after the isolation of bacterial compartment.

The cellular fraction of raw milk has been collected through centrifugation and subjected to bead beating for bacterial lysis. Mass spectrometry analysis was achieved through label-free ion mobility–enhanced data-independent acquisition (DIA) by Expression configuration mode (HDMSe). Raw data were analyzed with ProteinLynx Global Server v. 3.0.2 (PLGS, Waters Corp.) against whole bacteria and a custom database with proteins involved in antibiotic resistance. Results highlighted the identification of around 100 proteins of bacterial origin. Interestingly, around 25 of the identified bacterial proteins were related to the Comprehensive Antibiotic Resistance Database (CARD) database and, therefore, actively involved in antibiotic resistance. These proteins represent the “intrinsic resistome” which is reflective of a basal level of antibiotic resistance. This method allowed the culture-free analysis of raw milk bacterial consortia and provided a relative index of intrinsic antimicrobial resistance useful for the analysis of environment and ecological niches.
II.  Image: milk microbiota composition
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