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Listeria monocytogenes is a foodborne pathogen that is the causative agent of the human disease, listeriosis. It is
primarily a ubiquitous environmental saprophyte found in many environmental niches such as water, soil, and vegetation.
Contaminated, often ready-to-eat (RTE) foods are the main transmission vehicles for human L. monocytogenes infections.
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| 1. L. monocytogenes Virulence Factors

L. monocytogenes expresses several surface and soluble proteins that mediate the adhesion to target cells,
internalization, intracellular multiplication and dissemination to other host cells [ The virulence factors are encoded either
as separate loci across the bacterial genome or as clusters on pathogenicity islands 2. A core of virulence genes
(prfA, hly, actA, plcA, mpl, and plcB) encoded on the Listeria pathogenicity island 1 (LIPI-1) is conserved in the genomes
of all L. monocytogenes strains €. Additionally, many other virulence factors encoded in separate loci, such as the
internalin A/Internalin B (inlAB) operon, are also part of the virulence arsenal conserved in all L. monocytogenes strains &I,
The characteristics and roles of some of these proteins in the pathogenesis of L. monocytogenes are discussed in this
section.

Listeria adhesion protein (LAP). LAP is a 104-kDa cell wall protein ubiquitously found in all Listeria species [4l. It was first
described by Pandiripally et al. B as protein p104 which was subsequently found to be an alcohol acetaldehyde
dehydrogenase €. As an essential enzyme, LAP is produced primarily as a cytosolic protein in all Listeria species.
However, in pathogenic species, the protein is translocated to the cell surface through the SecA2 secretory system to
facilitate the adhesion of pathogenic Listeria species to intestinal cells M. The epithelial receptor for LAP is a
constitutively expressed mitochondrial protein, heat shock protein 60 (Hsp60) &!. In addition to acting as an adhesin, LAP
has also been implicated in the translocation of the pathogen across the intestinal epithelium £,

Fibronectin binding protein (FbpA). Fibronectin binding proteins (Fbp) are cell wall-anchored proteins that are widely
distributed in Gram-positive bacteria 19. Fbps recognize and bind to fibronectin (a component of the human extracellular
matrix that plays a role in inter-cellular interaction and adhesion) 1. The interaction between bacterial Fbps and
fibronectin molecules forms a three-component bridge (involving integrins), which facilitates the adhesion between the
bacterial and the host cells 29, The Fbp of L. monocytogenes (FbpA) was characterized by Dramsi et al. 12 |t is a 570-
amino-acid polypeptide that shares a high homology to streptococcal Fbps (PavA of Streptococcus. pneumoniae, Fbp54
of S. pyogenes and FbpA of S. gordonii) 14. However, unlike streptococcal Fbps, the L. monocytogenes FbpA is exposed
on the surface of the bacterial cell without the signal peptide 22,

Internalin A (InlA). InlAis one of the principal virulence factors of L. monocytogenes that was first described by Gaillard et
al. 131 It is an 80 kDa protein that is anchored onto the cell wall peptidoglycan through a C-terminal LPXTG motif 24, InIA
mediates the adhesion and internalization of the pathogen into enterocytes in the first step of invasion of the intestinal
barrier 281, An N-terminal leucine-rich repeat (LRR) domain acts as the recognition and binding site to the EC1 domain of
the extracellular portion of E-cadherin L8147,

Internalin B (InIB). InIB is another adhesion protein that plays a major role in L. monocytogenes binding to enterocytes and
the subsequent invasion of the intestinal barrier 4. Unlike InlA, InIB is anchored onto the cell wall through glycine and
tryptophan (GW) modules that non-covalently interact with cell wall teichoic acids 18. The LRR domain acts as the
recognition and binding site to Met (a host receptor tyrosine kinase) 2. [. monocytogenes also produces many other
LRR proteins classified under the internalin family 12, However, InlA and InIB have been identified as the principal
adhesion proteins that mediate pathogen binding and invasion 29,



Listeriolysin O (LLO). LLO is a 56 kDa pore-forming cytotoxin encoded by the hly gene 2122l |t belongs to the family of
cholesterol-dependent cytolysins (CDCs) 22, It was one of the first L. monocytogenes virulence factors identified, based
on the ability of virulent strains to cause hemolysis on blood agar 23], Subsequent experiments identified the hemolysin as
a sulfhydryl-activated toxin responsible for the intracellular growth of L. monocytogenes in human enterocyte-like Caco-2
cells (2423 The role of LLO is the lysis of the internalization vacuole, resulting in the release of the pathogen into the
cytosol of host cells 28],

Phospholipases. Two types of phospholipases are required for L. monocytogenes. Phosphatidylinositol-specific
phospholipase C (PI-PLC) is encoded by the picA gene while phosphatidylcholine phospholipase C (PC-PLC) is encoded
by the plcB gene 211281 p|-pLC plays a complementary role together with LLO in the lysis of the primary and secondary
vacuole following pathogen internalization 29, It catalyzes the cleavage of the membrane phosphatidylinositol into inositol
phosphate and diacylglycerol 22, PC-PLC is a broad-range phospholipase which is particularly required for the lysis of the
double-membrane secondary vacuole and the primary vacuole in conditions of LLO deficiency BY. PC-PLC is synthesized
as a 33-kDa precursor that requires cleavage to produce the active 29-kDa enzyme B, A zinc-dependent
metalloprotease (Mpl) encoded by the mpl gene is required for the maturation of PC-PLC 311,

Actin-polymerizing protein ActA. ActA is a surface protein encoded by the actA gene 2. |t mediates bacterial motility
inside infected host cells through actin polymerization 2. The protein is anchored on the bacterial cell membrane through
its hydrophobic C-terminal domain while the functional N-terminal domain is exposed to the host cell cytoplasm B2, Within
the bacterial cell surface, ActA exhibits an asymmetrical distribution, being more concentrated at one polar end of the cell.
The asymmetrical distribution is responsible for the directionality of L. monocytogenes motility B3I34l To facilitate
intracellular motility, ActA mediates actin nucleation and filament formation through the recruitment of host vasodilator-
stimulated phosphoprotein (VASP) and actin-related proteins-2 and 3 (Arp2/3) complex B2I38],

| 2. Gastrointestinal Tract Colonization and Invasion of Host Cells

Due to its severity and high fatality rates, much of the focus on the pathogenesis of listeriosis is placed on invasive
infections. However, evidence shows that non-invasive listerial febrile gastroenteritis outbreaks are very common [EZ(281[39]
(491 Non-invasive L. monocytogenes infections are typically characterized by enteric symptoms such as vomiting, non-
bloody diarrhea, nausea and fever that occur within a short period (24 h) following the ingestion of contaminated foods 28
[l The mechanisms underlying the pathogenesis of non-invasive L. monocytogenes infections remain unclear “4,
Recently, a few studies have attempted to elucidate the mechanisms of L. monocytogenes gastrointestinal tract
colonization 4142, Based on in vitro and mice models, the actin polymerization protein ActA—which mediates the cell-to-
cell spread of the pathogen in invasive listeriosis—has also been implicated in intestinal colonization 42, Using actA gene
mutants in orally infected mice, Travier et al. ¥2 found that ActA can mediate L. monocytogenes aggregation both in vitro
and in the gut lumen. The postulated mechanism of the ActA-mediated aggregation is based on direct AcCtA—ActA
interactions through the C-terminal regions (which are not involved in polymerization) 2. In the same study, the
researchers found that ActA-dependent aggregation was also responsible for an increased ability to persist within the
cecum and colon lumen of mice. Additionally, Halbedel et al. U observed a genetic correlation between the L.
monocytogenes disease outcome (invasive or non-invasive) and the presence or absence of a functional chitinase gene
(chiB) in which gastroenteritis outbreak isolates possessed a premature stop codon in the chiB gene. However, the
restoration of chitinase production in a non-invasive isolate could not generate the invasiveness characteristic 441,

The first step in the pathogenesis of invasive listeriosis is the ability of the pathogen to cross the intestinal epithelial
barrier. Although the complete mechanisms are still not fully understood, three well-elucidated pathways have thus far
been used to explain the process 18, These three pathways are the InlA-mediated transcytosis, the LAP-mediated
translocation, and the microfold (M-cell)-mediated transcytosis (151,

InlA-mediated transcytosis. The InlA- mediated pathway is the primary route by which L. monocytogenes invades
intestinal cells. InlA is a cell wall-anchored protein that mediates the uptake of L. monocytogenes into non-phagocytic cells
through receptor-mediated endocytosis 31, InIA promotes pathogen adhesion and the invasion of the intestinal epithelium
through an interaction with its receptor, E-cadherin (a component of adherens junctions) 2%, Adherens junctions, tight
junctions, and desmosomes are part of the apical junctional complex that provides a paracellular seal between adjacent
epithelial cells 25, The InlA interaction with receptors occurs at sites where E-cadherin is transiently exposed to the
intestinal lumen 4145 The transient exposure of E-cadherin occurs during cell extrusion and junction remodeling 2!,
Furthermore, changes in the shape of goblet cells can also result in the exposure of the E-cadherin component of the cell
junctions 4. Through interaction with the receptor, bacterial cells are taken into the enterocytes by endocytosis and are
subsequently then released into the lamina propria by exocytosis 8. The binding of InlA induces the recruitment of other



junctional proteins, a-catenin and B-catenin, as well as actin and p120 catenin, which facilitate E-cadherin clustering at the
site of bacterial entry 48], Subsequently, a post-translational modification of E-cadherin (phosphorylation by the tyrosine
kinase, Src and ubiquitination by the ubiquitin-ligase Hakai) induces endocytosis through caveolin or clathrin 121146],
Ultimately, the InlA/E-cadherin-mediated endocytosis involves components of the host cytoskeleton that facilitate the
formation of localized host cell membrane protrusions that force the formation of endocytic vesicles around the adherent
bacteria cell 2%, It is now known that host cytoskeletal proteins involved in actin nucleation such as the Arp2/3 complex
and VASP are activated in response to InlA binding to its receptors 41471,

Unlike InlA, InlB does not play a major role in the invasion of intestinal cells 14!, However, together with InlA, it plays a role
in the invasion of other tissues such as the liver, spleen, CNS and placenta 8. The InIB receptor is the ubiquitous
tyrosine kinase Met whose normal ligand is Hepatocyte Growth Factor (HGF) 2. The binding of InIB to Met results in the
autophosphorylation of the cytoplasmic tail of the Met proteins, initiating a reaction cascade that culminates in the
localized polymerization of actin and internalization of bacterial cells in the same way as InlA 23],

LAP-mediated translocation. For a long time, the InlA-mediated pathway was established as the main route of L.
monocytogenes traversal of the intestinal epithelium 241451461 However, subsequent evidence that strains possessing
non-functional InlA could cause infections in orally dosed mice and guinea pigs “25% showed that the pathogen can use
alternative mechanisms to achieve intestinal invasion &. The surface protein, LAP, which was initially identified as an
adhesin that facilitates the binding of L. monocytogenes to enterocytes, also contributes to the translocation of the
pathogen across the intestinal epithelium . The pathway of LAP-mediated invasion was elucidated by Drolia et al. [
using a Caco-2 cell line and a mouse model. The researchers showed that LAP induces the intestinal epithelial barrier
dysfunction as a mechanism of promoting bacterial translocation. The binding of LAP to its luminal receptor protein Hsp60
activates myosin light-chain kinase (MLCK) that mediates the opening of the intestinal barrier through the redistribution of
junctional proteins, claudin-1, occludin, and E-cadherin [&. These reactions cause the opening of tight junctions between
neighboring enterocytes allowing L. monocytogenes translocation B3, Furthermore, the LAP-mediated translocation is
thought to be an important precursor event for the InlA-dependent invasion, as it potentially provides pathogen access to
E-cadherin in exposed adherens junctions £.

M-cell mediated transcytosis. The microfold (M) cells are specialized epithelial cells that survey the intestinal mucosa for
any antigens as part of the mucosal immune response. They readily take up antigens from the intestinal mucosa and
transcytose them across the intestinal epithelium to the lymphoid tissues of the Peyer’s patches 1. This process also
serves as a passive route for the transcytosis of pathogens into the basolateral side of the follicle-associated epithelium
521 While the role of M-cells in the transcytosis of L. monocytogenes has been well established, the mechanism of the
pathogen interaction with such cells is not fully understood B2, Evidence from in vitro and orally infected mice models has
shown that in the absence of InlA, L. monocytogenes rapidly accumulate in the Peyer’s patches 2854l The prevailing
paradigm on the M-cell mediated pathway is that transcytosis occurs across the M cells through a vacuole 131148]
However, Rey et al. 22 established that in addition to the rapid vacuolar transcytosis, L. monocytogenes also escapes to
the cytosol of the M-cells by vacuolar rupture. Once in the M-cell cytosol, the pathogen can initiate a direct ActA-based M-
cell-to-enterocyte spread 52,

| 3. Intracellular Survival and Dissemination

The ability to cross the intestinal barrier provides the main gate of L. monocytogenes entry into the bloodstream. Due to its
predilection for the CNS and the placenta in pregnant women, neurolisteriosis, maternofetal infection and septicemia are
the main clinical manifestations of invasive listeriosis 52, The high tropism of L. monocytogenes for these tissues is
unclear. The possible explanation has been attributed to the presence of E-cadherin and Met, the two receptor proteins for
InlA and InIB, respectively B8l Because of the presence of Met in the human umbilical vein endothelial cells (HUVEC), L.
monocytogenes can invade the human placenta through an InlB-dependent mechanism B2, In the CNS, both receptors
are expressed at the surface of choroid plexus epithelial cells and Met is additionally expressed at the brain endothelial
cells of the blood-cerebrospinal fluid (CSF) and blood—brain barriers. Hence, the invasion of the CNS is facilitated by both
InlA and InIB mechanisms 81,

Once internalized into the target cells in a primary vacuole, the next step in the infection cycle is the escape from the
primary vacuole into the cell cytosol 8 (Figure 1). This vacuolar escape is mediated by the production of LLO 5859, This
pore-forming cholesterol-dependent cytotoxin causes the rupture of the vacuole and release of the bacterial cells into the
host cell cytosol B9, In addition to LLO, L. monocytogenes also employs phospholipases, such as PI-PLC, that
significantly enhance the lysis of the primary vacuole 28, Following a period of intracellular replication inside infected
cells, the production of ActA results in the formation of actin comet tails which facilitate bacterial motility inside the cells as



well as the spread to uninfected cells through membrane protrusions 1. The double membrane of the resulting
secondary vacuole is degraded by LLO in collaboration with PC-PLC [61],
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Figure 1. L. monocytogenes invasion of target cells and cell-to-cell spread. The bacterial surface internalins InlA and IniB
interaction with their respective cell surface receptors result in the internalization of bacterial cells. The primary endocytic
vacuole is then lysed through the activity of LLO and PI-PLC. Following a period of replication in the cytosol, the release
of ActA stimulates actin polymerization by recruiting host nucleation proteins VASP and Arp2/3 complex. The formation of
comet tails propels the bacterial cells and enables them to spread to neighboring cells through membrane protrusions.
Lysis of the double membrane of the secondary vacuole by the action of LLO and PC-PLC causes the release of bacterial
cells into the cytosol.

| 4. Clinical Outcomes of Invasive L. monocytogenes Infections

The clinical outcomes of listeriosis depend on the health status of the infected individual and are often correlated to
underlying factors and comorbidities such as cancer, chronic renal, cardiovascular, and liver disease, multi-organ failure,
and old age [62163164] |n neurolisterial infections, the most common symptoms include meningitis, meningoencephalitis,
and rhombencephalitis 8. For maternofetal listeriosis, the main clinical features include amniotic inflammation
(amnionitis), preterm labour, stillbirths, and spontaneous abortions. In severe cases, widespread micro-abscesses and
granulomatosis infantiseptica in newborns can occur 63, Fever, diarrhea, influenza-like symptoms, multi-organ failure, and
decompensated comorbidities are the most commonly reported clinical features associated with listerial septicemia 62, In
rare cases, infections can also affect a variety of organs and organ systems 8. These infections normally involve the
cardiovascular system (endocarditis) €4, respiratory tract infections (pleural infections and pneumonia) €8], biliary tract
infections (cholecystitis, cholangitis, and biliary cyst infection) 2, and bone and joint infections, especially those involving
orthopedic implant devices 9.

References

1. Quereda, J.J.; Mordn-Garcia, A.; Palacios-Gorba, C.; Dessaux, C.; Portillo, F.G.-D.; Pucciarelli, M.G.; Ortega, A.D.
Pathogenicity and virulence of Listeria monocytogenes: A trip from environmental to medical microbiology. Virulence
2021, 12, 2509-2545.

2. Disson, O.; Moura, A.; Lecuit, M. Making sense of the biodiversity and virulence of Listeria monocytogenes. Trends
Microbiol. 2021, 29, 811-822.

3. de las Heras, A.; Cain, R.J.; Bielecka, M.K.; Vazquez-Boland, J.A. Regulation of Listeria virulence: PrfA master and
commander. Curr. Opin. Microbiol. 2011, 14, 118-127.

4. Jagadeesan, B.; Littlejohn, A.E.F.; Amalaradjou, M.A.R.; Singh, A.K.; Mishra, K.K.; La, D.; Kihara, D.; Bhunia, A.K. N-
Terminal Gly224-Gly411 domain in Listeria adhesion protein interacts with host receptor HsP60. PLoS ONE 2011, 6,
€20694.

5. Pandiripally, V.K.; Westbrook, D.G.; Sunki, G.R.; Bhunia, A.K. Surface protein p104 is involved in adhesion of Listeria
monocytogenes to human intestinal cell line, Caco-2. J. Med. Microbiol. 1999, 48, 117-124.

6. Burkholder, K.M.; Bhunia, A.K. Listeria monocytogenes uses Listeria adhesion protein (LAP) to promote bacterial
transepithelial translocation and induces expression of LAP receptor Hsp60. Infect. Immun. 2010, 78, 5062-5073.

7. Jagadeesan, B.; Koo, O.K.; Kim, K.P.; Burkholder, K.M.; Mishra, K.K.; Aroonnual, A.; Bhunia, A.K. LAP, an alcohol
acetaldehyde dehydrogenase enzyme in Listeria, promotes bacterial adhesion to enterocyte-like Caco-2 cells only in



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

pathogenic species. Microbiology 2010, 156, 2782—-2795.

. Burkholder, K.M.; Kim, K.-P.; Mishra, K.K.; Medina, S.; Hahm, B.-K.; Kim, H.; Bhunia, A.K. Expression of LAP, a SecA2-

dependent secretory protein, is induced under anaerobic environment. Microbes Infect. 2009, 11, 859-867.

. Drolia, R.; Tenguria, S.; Durkes, A.C.; Turner, J.R.; Bhunia, A.K. Listeria adhesion protein induces intestinal epithelial

barrier dysfunction for bacterial translocation. Cell Host Microbe 2018, 23, 470-484.e7.

Hymes, J.P.; Klaenhammer, T.R. Stuck in the middle: Fibronectin-binding proteins in Gram-positive bacteria. Front.
Microbiol. 2016, 7, 1504.

Henderson, B.; Nair, S.; Pallas, J.; Williams, M.A. Fibronectin: A multidomain host adhesin targeted by bacterial
fibronectin-binding proteins. FEMS Microbiol. Rev. 2011, 35, 147—-200.

Dramsi, S.; Bourdichon, F.; Cabanes, D.; Lecuit, M.; Fsihi, H.; Cossart, P. FbpA, a novel multifunctional Listeria
monocytogenes virulence factor. Mol. Microbiol. 2004, 53, 639—-649.

Galillard, J.-L.; Berche, P.; Frehel, C.; Gouln, E.; Cossart, P. Entry of L. monocytogenes into cells is mediated by
internalin, a repeat protein reminiscent of surface antigens from Gram-positive cocci. Cell 1991, 65, 1127-1141.

Ireton, K.; Mortuza, R.; Gyanwali, G.C.; Gianfelice, A.; Hussain, M. Role of internalin proteins in the pathogenesis of
Listeria monocytogenes. Mol. Microbiol. 2021, 116, 1407-1419.

Drolia, R.; Bhunia, A.K. Crossing the intestinal barrier via Listeria adhesion protein and Internalin A. Trends Microbiol.
2019, 27, 408-425.

Schubert, W.-D.; Urbanke, C.; Ziehm, T.; Beier, V.; Machner, M.P.; Domann, E.; Wehland, J.; Chakraborty, T.; Heinz,
D.W. Structure of internalin, a major invasion protein of Listeria monocytogenes, in complex with its human receptor E-
cadherin. Cell 2002, 111, 825-836.

Dellafiora, L.; Filipello, V.; Dall’'Asta, C.; Finazzi, G.; Galaverna, G.; Losio, M.N. A structural study on the Listeria
monocytogenes internalin A—Human E-cadherin interaction: A molecular tool to investigate the effects of missense
mutations. Toxins 2020, 12, 60.

Braun, L.; Dramsi, S.; Dehoux, P.; Bierne, H.; Lindahl, G.; Cossart, P. InIB: An invasion protein of Listeria
monocytogenes with a novel type of surface association. Mol. Microbiol. 1997, 25, 285-294.

Bierne, H.; Sabet, C.; Personnic, N.; Cossart, P. Internalins: A complex family of leucine-rich repeat-containing proteins
in Listeria monocytogenes. Microbes Infect. 2007, 9, 1156-1166.

Pizarro-Cerd4, J.; Kiihbacher, A.; Cossart, P. Entry of Listeria monocytogenes in mammalian epithelial cells: An
updated view. Cold Spring Harb. Perspect. Med. 2012, 2, a010009.

Milohanic, E.; Glaser, P.; Coppée, J.-Y.; Frangeul, L.; Vega, Y.; Vazquez-Boland, J.A.; Kunst, F.; Cossart, P.; Buchrieser,
C. Transcriptome analysis of Listeria monocytogenes identifies three groups of genes differently regulated by PrfA. Mol.
Microbiol. 2003, 47, 1613-1625.

Hamon, M.; Ribet, D.; Stavru, F.; Cossart, P. Listeriolysin O: The Swiss army knife of Listeria. Trends Microbiol. 2012,
20, 360-368.

Hof, H. Virulence of different strains of Listeria monocytogenes serovar 1/2a. Med. Microbiol. Immunol. 1984, 173,
207-218.

Geoffroy, C.; Gaillard, J.-L.; Alouf, J.E.; Berche, P. Purification, characterization, and toxicity of thesulfhydry-activated
hemolysin Listerion O from Listeria monocytogenes. Infect. Immun. 1987, 55, 1641-1646.

Kuhn, M.; Kathariou, S.; Goebel, W. Hemolysin supports survival but not entry of the intracellular bacterium Listeria
monocytogenes. Infect. Immun. 1988, 56, 79-82.

Phelps, C.C.; Vadia, S.; Arnett, E.; Tan, Y.; Zhang, X.; Pathak-Sharma, S.; Gavrilin, M.A.; Seveau, S. Relative roles of
Listeriolysin O, InlA, and InIB in Listeria monocytogenes uptake by host cells. Infect. Immun. 2018, 86, e00555-18.

Camilli, A.; Goldfine, H.; Portnoy, D.A. Listeria monocytogenes mutants lacking phosphatidylinositol-specific
phospholipase C are avirulent. J. Exp. Med. 1991, 173, 751-754.

Smith, G.A.; Marquis, H.; Jones, S.; Johnston, N.C.; Portnoy, D.A.; Goldfine, H. The two distinct phospholipases C of
Listeria monocytogenes have overlapping roles in escape from a vacuole and cell-to-cell spread. Infect. Immun. 1995,
63, 4231-4237.

Poussin, M.A.; Goldfine, H. Involvement of Listeria monocytogenes phosphatidylinositol-specific phospholipase C and
host protein kinase C in permeabilization of the macrophage phagosome. Infect. Immun. 2005, 73, 4410-4413.

Grindling, A.; Gonzalez, M.D.; Higgins, D.E. Requirement of the Listeria monocytogenes broad-Range phospholipase
PC-PLC during infection of human epithelial cells. J. Bacteriol. 2003, 185, 6295-6307.



31.

32.

33.

34.

35.

36.

37.

38
39

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Coffey, A.; Burg, B.V.D.; Veltman, R.; Abee, T. Characteristics of the biologically active 35-kDa metalloprotease
virulence factor from Listeria monocytogenes. J. Appl. Microbiol. 2000, 88, 132—-141.

Suarez, M.; Gonzdalez-Zorn, B.; Vega, Y.; Chico-Calero, I.; Vazquez-Boland, J.A. A role for ActA in epithelial cell
invasion by Listeria monocytogenes. Cell. Microbiol. 2001, 3, 853—-864.

Kocks, C.; Hellio, R.; Gounon, P.; Ohayon, H.; Cossart, P. Polarized distribution of Listeria monocytogenes surface
protein ActA at the site of directional actin assembly. J. Cell Sci. 1993, 105, 699-710.

Travier, L.; Lecuit, M. Listeria monocytogenes ActA: A new function for a “classic” virulence factor. Curr. Opin. Microbiol.
2014, 17, 53-60.

Skoble, J.; Auerbuch, V.; Goley, E.D.; Welch, M.D.; Portnoy, D.A. Pivotal role of VASP in Arp2/3 complex-mediated
actin nucleation, actin branch-formation, and Listeria monocytogenes motility. J. Cell Biol. 2001, 155, 89-100.

Kihn, S.; Enninga, J. The actin comet guides the way: How Listeria actin subversion has impacted cell biology,
infection biology and structural biology. Cell. Microbiol. 2020, 22, €13190.

Maurella, C.; Gallina, S.; Ru, G.; Adriano, D.; Bellio, A.; Bianchi, D.M.; Chiavacci, L.; Crescio, M.l.; Croce, M.; D'Errico,
V.; et al. Outbreak of febrile gastroenteritis caused by Listeria monocytogenes 1/2a in sliced cold beef ham, Italy, May
2016. Eurosurveillance 2018, 23, 17-00155.

. Ooi, S.T.; Lorber, B. Gastroenteritis due to Listeria monocytogenes. Clin. Infect. Dis. 2005, 40, 1327-1332.

. Jacks, A.; Pihlajasaari, A.; Vahe, M.; Myntti, A.; Kaukoranta, S.-S.; Elomaa, N.; Salmenlinna, S.; Rantala, L.; Lahti, K.;

Huusko, S.; et al. Outbreak of hospital-acquired gastroenteritis and invasive infection caused by Listeria
monocytogenes, Finland, 2012. Epidemiol. Infect. 2016, 144, 2732-2742.

Sim, J.; Hood, D.; Finnie, L.; Wilson, M.; Graham, C.; Brett, M.; Hudson, J. Series of incidents of Listeria
monocytogenes non-invasive febrile gastroenteritis involving ready-to-eat meats. Lett. Appl. Microbiol. 2002, 35, 409—
413.

Halbedel, S.; Prager, R.; Banerji, S.; Kleta, S.; Trost, E.; Nishanth, G.; Alles, G.; Holzel, C.; Schlesiger, F.; Pietzka, A.; et
al. A Listeria monocytogenes ST2 clone lacking chitinase ChiB from an outbreak of non-invasive gastroenteritis. Emerg.
Microbes Infect. 2019, 8, 17-28.

Travier, L.; Guadagnini, S.; Gouin, E.; Dufour, A.; Chenal-Francisque, V.; Cossart, P.; Olivo-Marin, J.C.; Ghigo, J.M.;
Disson, O.; Lecuit, M. ActA promotes Listeria monocytogenes aggregation, intestinal colonization and carriage. PLoS
Pathog. 2013, 9, e1003131.

Radoshevich, L.; Cossart, P. Listeria monocytogenes: Towards a complete picture of its physiology and pathogenesis.
Nat. Rev. Microbiol. 2018, 16, 32—-46.

Nikitas, G.; Deschamps, C.; Disson, O.; Niault, T.; Cossart, P.; Lecuit, M. Transcytosis of Listeria monocytogenes
across the intestinal barrier upon specific targeting of goblet cell accessible E-cadherin. J. Exp. Med. 2011, 208, 2263
2277.

Pentecost, M.; Otto, G.; Theriot, J.; Amieva, M.R. Listeria monocytogenes invades the epithelial junctions at sites of cell
extrusion. PLoS Pathog. 2006, 2, 0029-0040.

Bonazzi, M.; Lecuit, M.; Cossart, P. Listeria monocytogenes internalin and E-cadherin: From structure to pathogenesis.
Cell. Microbiol. 2009, 11, 693-702.

Saila, S.; Gyanwali, G.C.; Hussain, M.; Gianfelice, A.; Ireton, K. The host GTPase Arfl and its effectors AP1 and PICK1
stimulate actin polymerization and exocytosis to promote entry of Listeria monocytogenes. Infect. Immun. 2020, 88,
e00578-19.

McMullen, P.D.; Freitag, N.E. Listeria monocytogenes. In Molecular Medical Microbiology, 2nd ed.; Tang, Y.-W.,
Sussman, M., Liu, D., Poxton, I., Schwartzman, J., Eds.; Academic Press, Elsevier Ltd.: New York, NY, USA, 2014; pp.
1345-1361.

Holch, A.; Ingmer, H.; Licht, T.R.; Gram, L. Listeria monocytogenes strains encoding premature stop codons in inlA
invade mice and guinea pig fetuses in orally dosed dams. J. Med. Microbiol. 2013, 62, 1799-1806.

Gelbicova, T.; Kolackova, I.; PantliGek, R.; Karpidkova, R. A novel mutation leading to a premature stop codon in inlA of
Listeria monocytogenes isolated from neonatal listeriosis. New Microbiol. 2015, 38, 293-296.

Hase, K.; Kawano, K.; Nochi, T.; Pontes, G.S.; Fukuda, S.; Ebisawa, M.; Kadokura, K.; Tobe, T.; Fujimura, Y.; Kawano,
S.; et al. Uptake through glycoprotein 2 of FimH+ bacteria by M cells initiates mucosal immune response. Nature 2009,
462, 226-230.

Rey, C.; Chang, Y.-Y.; Latour-Lambert, P.; Varet, H.; Proux, C.; Legendre, R.; Coppée, J.-Y.; Enninga, J. Transcytosis
subversion by M cell-to-enterocyte spread promotes Shigella flexneri and Listeria monocytogenes intracellular bacterial



53.

54.

55.
56.
57.

58.

59.

60.
61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

dissemination. PLoS Pathog. 2020, 16, e1008446.

Marco, A.J.; Altimira, J.; Prats, N.; Lépez, S.; Dominguez, L.; Domingo, M.; Briones, V. Penetration of Listeria
monocytogenes in mice infected by the oral route. Microb. Pathog. 1997, 23, 255-263.

Corr, S.; Hill, C.; Gahan, C.G. An in vitro cell-culture model demonstrates internalin- and hemolysin-independent
translocation of Listeria monocytogenes across M cells. Microb. Pathog. 2006, 41, 241-250.

Charlier, C.; Disson, O.; Lecuit, M. Maternal-neonatal listeriosis. Virulence 2020, 11, 391-397.
Disson, O.; Lecuit, M. Targeting of the central nervous system by Listeria monocytogenes. Virulence 2012, 3, 213-221.

Disson, O.; Grayo, S.; Huillet, E.; Nikitas, G.; Langa-Vives, F.; Dussurget, O.; Ragon, M.; Le Monnier, A.; Babinet, C.;
Cossart, P.; et al. Conjugated action of two species-specific invasion proteins for fetoplacental listeriosis. Nat. Lett.
2008, 455, 1114-1118.

Kortebi, M.; Milohanic, E.; Mitchell, G.; Péchoux, C.; Prevost, M.-C.; Cossart, P.; Bierne, H. Listeria monocytogenes
switches from dissemination to persistence by adopting a vacuolar lifestyle in epithelial cells. PLoS Pathog. 2017, 13,
€1006734.

Pizarro-Cerd4, J.; Cossart, P. Invasion of host cells by Listeria monocytogenes. In Listeria monocytogenes:
Pathogenesis and Host Response; Goldfine, H., Shen, H., Eds.; Springer Science Business Media, LLC: Berlin,
Germany, 2007; pp. 159-176.

Schnupf, P.; Portnoy, D.A. Listeriolysin O: A phagosome-specific lysin. Microbes Infect. 2007, 9, 1176-1187.

Cossart, P.; Lebreton, A. A trip in the “new Microbiology” with the bacterial pathogen Listeria monocytogenes. FEBS
Lett. 2014, 588, 2437-2445.

Charlier, C.; Perrodeau, E.; Leclercq, A.; Cazenave, B.; Pilmis, B.; Henry, B.; Lopes, A.; Maury, M.M.; Moura, A.;
Goffinet, F.; et al. Clinical features and prognostic factors of listeriosis: The MONALISA national prospective cohort
study. Lancet Infect. Dis. 2017, 17, 510-519.

de Noordhout, C.M.; Devleesschauwer, B.; Angulo, F.J.; Verbeke, G.; Haagsma, J.; Kirk, M.; Havelaar, A.; Speybroeck,
N. The global burden of listeriosis: A systematic review and meta-analysis. Lancet Infect. Dis. 2014, 14, 1073-1082.

Scobie, A.; Kanagarajah, S.; Harris, R.J.; Byrne, L.; Amar, C.; Grant, K.; Godbole, G. Mortality risk factors for listeriosis
—A 10 year review of non-pregnancy associated cases in England 2006—-2015. J. Infect. 2019, 78, 208-214.

Wadhwa Desai, R.; Smith, M.A. Pregnancy-related listeriosis. Birth Defects Res. 2017, 109, 324-335.
Lepe, J.A. Current aspects of listeriosis. Med. Clinica 2020, 154, 453-458.

Shoai-Tehrani, M.; Pilmis, B.; Maury, M.M.; Robineau, O.; Disson, O.; Jouvion, G.; Coulpier, G.; Thouvenot, P.; Bracg-
Dieye, H.; Valeés, G.; et al. Listeria monocytogenes-associated endovascular infections: A study of 71 consecutive
cases. J. Infect. 2019, 79, 322-331.

Morgand, M.; Leclercq, A.; Maury, M.; Bracg-Dieye, H.; Thouvenot, P.; Vales, G.; Lecuit, M.; Charlier, C. Listeria
monocytogenes-associated respiratory infections: A study of 38 consecutive cases. Clin. Microbiol. Infect. 2018, 24,
1339-el.

Charlier, C.; Fevre, C.; Travier, L.; Cazenave, B.; Bracg-Dieye, H.; Podevin, J.; Assomany, D.; Guilbert, L.; Bossard, C.;
Carpentier, F.; et al. Listeria monocytogenes-associated biliary tract infections: A study of 12 consecutive cases and
review. Medicine 2014, 93, e105.

Charlier, C.; Leclercq, A.; Cazenave, B.; Desplaces, N.; Travier, L.; Cantinelli, T.; Lortholary, O.; Goulet, V.; Le Monnier,
A.; Lecuit, M.; et al. Listeria monocytogenes-associated joint and bone infections: A study of 43 consecutive cases.
Clin. Infect. Dis. 2012, 54, 240-248.

Retrieved from https://encyclopedia.pub/entry/history/show/62995



