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MALDI Imaging and Profiling Mass Spectrometry approach for the
analysis of Listeria monocytogenes biofilms exposed to desiccation
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Introduction

<’ Human listeriosis cases are due to the ingestion of foods contaminated with Listeria monocytogenes. Control of this pathogen is a daily concern for many food industries and represents a major challenge in terms of
hygiene and public health. L. monocytogenes is capable of forming biofilms and surviving harsh environmental conditions. It can persist in microniches despite the daily procedures of cleaning disinfection. These
procedures also cause significant variations in the relative air humidity and the dehumidification of the premises is an important step for the control of microbial contaminations Despite this, part of the population is
able to resist these treatments. The molecular mechanisms by which biofilms adapt to dehumidification, often applied empirically, are not well known and it is important to develop tools to better decipher them.

= Matrix-assisted laser desorption/ionization time-of-flight imaging mass spectrometry (MALDI-TOF IMS) is a surface-sampling technology that can determine spatial information and relative abundance of analytes
directly from biological samples. Basically applied to animal or human tissues in biomedical research, applications have diversified in other scientific fields. By assimilating a microbial biofilm to a tissue, this approach
has been implemented to investigate its potential to provide relevant data on molecular mechanisms that allow cells to adapt to air dehumidification stress (moderate desiccation).

. = This study aims to develop an IMS approach and an in situ identification method to explore the protein expression within L. monocytogenes biofilms exposed to air dehumidification.
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Figure 1: Workflow development for the Imaging Mass Spectrometry analysis of Listeria monocytogenes biofilms subjected to desiccation Figure 2: Workflow development for the in situ protein extraction and LC-MS indentification of peptides from Listeria monocytogenes biofilms subjected to desiccation
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+'= The in situ extraction of proteins resulted in a high and reproducible number of proteins identified. The higher amount of proteins . . o o
Table 1: Description of the proteins present in Figure 9; Highlighted

proteins correspond to the ones correlated with m/z intervals from IMS

identified in the interface and desiccated section could be related to their exposition to the stress condition, and therefore an increase of 4 jrofiling (mass tolerance: 0.5%)

cell lysis and proteins available for extraction.
= The back correlation between the significative m/z intervals and the in situ identification lead to 5 different proteins being assigned to COﬂCl USIOnS

the mass spectra (mass tolerance of 0.5%): In the normal section and interface, a cold shock protein (CspLA) and a 50S ribosomal protein

, _ L _ , , N These MALDI IMS and innovative protein identification approaches contributes to dissect
L29; From the desiccated section, a second CspL (CspLB) which is involved in adaptation to atypical conditions, a tautomerase Imo2564 and

the spatial proteome of an intact bacterial biofilm giving a new insight into protein
the membrane-associated protein D-alanine-poly(phosphoribitol) ligase, which is involved in the pathway lipoteichoic acid biosynthesis. P P siving & P

. o . - - . expression relating to biofilm adaptation.
Loss of D-alanylation of lipoteichoic acids alters the cell surface charge and results in reduced biotic attachment and biofilm production. P 5 P
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