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Abstract
Molecular subtyping of Listeria monocytogenes isolates associated with listeriosis outbreaks has
invariably shown that contamination of finished products arises from strains resident in food processing
plants with product contamination with the same strains often recurring over a long period of time. The
underlying reasons for L. monocytogenes persistence are still elusive. This paper reports on the possible
role of the persister cell state in L. monocytogenes survival of lethal acid stress. When stationary phase
cultures of L. monocytogenes ATCC19115 were treated with increasing lethal doses of lactic acid, a
recalcitrant population of survivors remained regardless of acid concentration. Cultures re-grown from
the surviving population were as susceptible as the parental population. Further, carboxyfluorescein
diacetate (CFDA) fluorescence analysis of the survivor population showed a reduced metabolic activity of
survivors compared to a normalized control cell population. Combined, these observations indicated a
lack of acquired acid stress resistance and a likely role of metabolic inactivity in the tolerance of survivors,
a characteristic of persister cells. When the persister survivors were re-grown under conditions of mild
acid stress and cold stress, no significant differences (p > 0.05) were observed in the expression levels of
stress response genes sigB (alternative sigma factor B (σB) gadD2 (glutamate decarboxylase), oppA
(oligopeptide permease), and lmo1722 (DEAD-box RNA helicase) between re-grown survivors and control
cells. Overall, the findings suggest that the persistence of L. monocytogenes in the face of severe stress as
is the case in processing environments could be attributed to a dormant persister cell state which does
not show any adaptational advantage on growth resumption.
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