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Transcriptomic response of Listeria monocytogenes planktonic and sessile cells to plasma-activated
water

Mrs Paula Ferndndez Gémez!, Dr. Marcia Oliveiral?, Dr. José F. Cobo-Diaz!, Dr. Montserrat
Gonzélez-Raurich?, Dr. Avelino Alvarez-Ordéfiez?, Prof. Miguel Prieto?, Dr. James L. Walsh?, Dr.
Morten Sivertsvik?, Dr. Estefania Noriega-Fernidndez3, Prof. Mercedes Lépez*

LUniversidad de Ledn, Ledn, Spain, ? University of Liverpool, Liverpool, United Kingdom, 3Nofima AS,
Stavanger, Norway

Aim:

Due to the limitations of traditional sanitisers in the food industry, intense research efforts have
been focused on the development of more environmentally friendly and effective strategies. Plasma-
activated water (PAW) has emerged as a promising alternative for the decontamination of food
processing environments. Even though its efficacy for the inactivation of numerous microorganisms,
especially in planktonic state, has been widely reported, the precise inactivation mechanism is still
unclear.

Method:

In this study, the transcriptomic response of L. monocytogenes PAW-treated cells, both on
planktonic state and within biofilms, was studied through RNA-seq.

Results:

A total of 399 differentially expressed genes (DEGs) were identified on L. monocytogenes planktonic
treated cells, 178 of them upregulated and 221 downregulated. However, only 8 DEGs, all of them
upregulated, were identified on L. monocytogenes biofilm cells due to a lack of statistical significance
associated with the high variability observed between biofilm replicas. Some of the most
upregulated genes, including the only common DEG in planktonic and biofilm cells, are included in
the cobalamin-dependent gene cluster (CDGC), involved on ethanolamine and 1,2-propanediol
metabolism. For the planktonic cells, a general remodelling of carbon metabolism, with differential
expression of many phosphotransferase systems (PTSs), was observed as well as changes in the
expression (either up- and down-regulation) of genes related to virulence and to the general stress
response, controlled by the alternative sigma factor SigB. Also, an induction of one of the principal
systems involved in L. monocytogenes acid stress response, the glutamate decarboxylase (GAD)
system, was observed, which was associated to the low pH (2.33%0.01) of the PAW used for the
treatment. However, under the tested conditions, no relevant changes in the expression of
components of the oxidative stress response were detected.

Conclusion:

Overall, these results contribute to improving the understanding of PAW’s mode of action in the
inactivation of microorganisms.
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