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Abstract

Introduction: Today, antibiotic resistance to staphylococcal infection has become a major problem in hospitals and the
community. This study aims to investigate the norB gene expression level in quinolone-resistant Staphylococcus aureus
isolated from clinical samples in Qom City.

Methods: Staphylococcus aureus isolates were obtained from different clinical samples using standard biochemical and
culture methods. The presence of femA genes as a molecular diagnosis of Staphylococcus aureus, norB as a target gene,
and rpoD as a reference gene were investigated using the Multiplex PCR technique. The pattern of antibiotic resistance
was determined using the standard disk diffusion method, and the minimum inhibitory concentration of the ciprofloxacin
antibiotic of the isolated strains was determined using the microdilution method. The expression level of the norB gene
was determined using a real-time PCR method.

Results: 82 isolates were obtained from 240 clinical samples using standard biochemical and culture methods. Multiplex
PCR technique had shown that genes femA, norB, and rpoD are simultaneously present in 40 isolates (48/78%). Also,
after analyzing the antibiotic pattern, 26 strains were resistant to ciprofloxacin. The results of the real-time PCR technique
indicated an increase in norB gene expression among ciprofloxacin-resistant strains. According to the obtained results,
the norB efflux pump plays an essential role in creating resistance to ciprofloxacin, and investigating the presence of this
gene can be important in suggesting a treatment model.

Conclusion: The low diversity and abundance of food items in the cave habitat implies a more intense competition for
food in the cave's unique environment with low energy resources. The presence of vatious-sized prey among the food
items indicates an opportunistic feeding habit in this toad, as well.
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Table 1- The sequence of primers for femA, norB, and rpoD genes.
Gene Primers (5'-3")  Product Size (bp) Reference

femA F-CGATCCATATTTACCATATCA 450 16
€ R-ATCACGCTCTTCGTTTAGTT [16]

F-ATGATTCGTGTWGGTGAAAA .
norB R CATTTTATAGATACCTGMAGC 258 This study

F- CACGAGTGATTGCTTGTC
RPOD o GATACGTAGGTCGTGGTATG 129 [17]
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Table 2- Concentrations and volume of PCR process components for
femA, norB, and rpoD genes.

Content Volume (ul) Concentration

Primers (F, R) femA 1 20 pmol

Primers (F, R) norB 1 20 pmol

Primers (F, R) rpoD 1 20 pmol

Master Mix PCR 125 2X

DNA (Templet) 1 50 ng
DW up to 25ul
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Table 3- Temperature and time conditions of Real-Time PCR of norB and rpoD genes.
norB (258 bp), rpoD (115 bp)

Real-Time PCR Program

Temperature Time

Denaturation 95°C 15’

Denaturation 95°C 20"

40x Annealing 54°C 20"
Extention 72°C 30"

Final Extension 72°C 5
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Figure 1- Electrophoresis of multiplex PCR product of femA, norB, and rpoD genes on agarose gel.
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Table 4- The sensitivity to different antibiotics in the Staphylococcus aureus strains.
Antibiotic (Disc) Number of Isolates (%)

Sensitive Intermediate Resistant

Ciprofloxacin 13 (32.5) 1(2.5) 26 (65)
Ofloxacin 12 (30) - 28 (70)
Norfloxacin 12 (30) 1(2.5) 27 (67.5)
Levofloxacin 11 (27.5) - 29 (72.5)
Polymyxin B - - 40 (100)
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Table 5- The minimum inhibitory concentration of ciprofloxacin antibiotic in
Staphylococcus aureus isolates.

Isolate Number MIC (ug/ml)  Isolate Number MIC (pg/ml)
11 32 61 128
12 16 62 256
13 32 63 168
14 16 64 256
15 128 65 64
20 128 68 128
21 64 69 64
24 128 70 256
30 16 71 256
31 128 72 128
32 32 73 64
40 256 74 32
41 128 75 16
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Figure 2- Melting curves of real-time PCR reaction; a) norB gene and b) rpoD gene.
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Figure 2- Changes in norB gene expression in Staphylococcus aureus
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the presence of ciprofloxacin.
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