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Table 1: The primer sequences used for gene expression experiments

Gene Sequences target References
GATGCATAGCCGACCTGAGA . .
1 16s CTCCGTCAGACTTTCGTCCA Housekeeping gene (Hadjilouka et al., 2016)
2y TACATTAGTCCAAAGATGG virulence gene (Hadijilouka et al., 2016)

ACATTCAAGCTATTATTTACA
TGTTACAAGAACCTACGGCACCAACAA

3 inlA TTGGCGCTATATTGGGCATATAAGGTGATG virulence gene (Tiong and Muriana, 2016)
GTTGTTGCCGGC GTTACAC .

4 Imol634 CGCGATA ATTGCTTTGAAAAGA adhesion gene (Upadhyay et al., 2012)
GCGTGGATCC GCATGAAT .

5 Imol847 GCATCCG CAGCACTTTGAAT adhesion gene (Upadhyay et al., 2012)

. CCAAGAAAATGGCGATCAAGAC .
6 sigB CGTTGCATCATATCTTCTAATAGCT stress response gene (Hadjilouka et al., 2016)
transcriptional
CGGGAAGCTTGGCTCTATTTG >
7 prfA GCTAACAGCTGAGCTATGTGC activator of (Upadhyay et al., 2012)

virulence genes
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Table 2: Comparison of gene expression of two food and clinical isolates of Listeria monocytogenesin shrimp broth
after 48 hours of exposure to two concentrations of NaCl (2 and 5%) and two concentrations of lime juice (25 and 50

microliters/ml) at 37 degrees Celsius

Gene Isolate types Gene expression (the delta Ct average of treatments)
h Food 12.40 +1.122
y Clinical 12.67 +2.74°
A Food 11.07 £1.04°
P Clinical 8.04+3.84°
. Food 16.1141.792
inlA .
Clinical 14.54+3.132
. Food 19.84+1.592
imo1634
Clinical 14.01%3.38°
. Food 17.00+1.642
1847
1mo Clinical 12.08+3.27"
. Food 19.22+1.642
sigB .
Clinical 13.79+3.29°
e Glaasgw 10 b lag solad 1o o cre Glacglas caumoylis S g8 By > .l oals a8 5 L o sy Lo b Jobee a8 5 o o
el Sl g

if delta CT has a small value, the gene is highly expressed. Small letters indicate significant differences between food and
clinical isolates in studied treatments.
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Table 3: Comparison of gene expression of two food and clinical strains of Listeria monocytogenes in shrimp broth
after 48 hours of exposure to two concentrations of NaCl (2 and 5%) and two concentrations of lime juice (25 and 50
microliters/ml) at 12 degrees Celsius

Gene Isolate types Gene expression (the delta Ct average of treatments)
Food 15.55+1.222
Imo1634 Clinical 13.89+1.24°
Food 14.34+3.142
Imo1847 Clinical 12.9742.09°
. Food 15.50+1.802

sigB L

Clinical 15.19+1.302
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if delta CT has a small value, the gene is highly expressed. Small letters indicate significant differences between food and
clinical isolates in studied treatments.
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Abstract

Listeriosis, an important illness with a high mortality rate (up to 30%), is caused by Listeria
monocytogenes. Nowadays, there are several reports that display the prevalence of L.
monocytogenes in fisheries products. Therefore, it is important to investigate and control the
expression of virulence genes and adhesion-related genes in different strains of this bacterium in
foodstuffs. In this study, the expression levels of inlA, hly, Imo1634, Imo1847, sigB, and prfA
genes in two isolates (food and clinical) were investigated under the influence of NaCl and lime
juice in the shrimp broth. The results of the independent t-test for the prfA gene demonstrated that
the expression level in the treatments of clinical strain was significantly higher than the food
strain (p<0.05). Similarly, the average expression of both adhesion genes (Imo1847 and Imo1634)
and stress gene (sigB) in the studied treatments for the clinical strain was significantly higher than
the food strain. In both strains, the role of lime juice in increasing the expression of virulence and
adhesion genes was significantly higher than in NaCl treatments (p<0.05). Overall, it can be
stated that the transcription level of virulence- and adhesion-related genes upon exposure to
preservatives may be different in the various L. monocytogenes isolates.
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