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. ABSTRACT

CEL U C e W-XT| Acinetobacter baumannii causes various nosocomial infections and has a

Article Info: high antibiotic resistance. Probiotics can produce metabolites with antimicrobial properties. This
25 Sep 2021 study aims to evaluate the antimicrobial ability of probiotics against nosocomial pathogens by
28 Dec 2021 ¢ inhibiting the ompA gene expression effective in biofilm formation in Acinetobacter baumannii.

0lDec2022 | The antimicrobial properties of probiotics against nosocomial pathogens were
© evaluated phenotypically. The polymerase chain reaction (PCR) technique was used to identify the
ompA gene in Acinetobacter baumannii. After treatment with Bacillus licheniformis supernatant,
the ompA gene expression was compared before and after treatment with real-time PCR technique.
This study was approved by the ethics committee of Islamic Azad Univer-
sity, Qom branch (Code: IR.IAU.QOM.REC.1398.004).
(EME Among the study probiotics, Bacillus licheniformis supernatant had the best antimicrobial
properties against nosocomial isolates of Acinetobacter baumannii A52, Acinetobacter bauman-
nii ATCC19606, Kelebsiella pneumonia ATCC70063, and Pseudomonas aeruginosa PAO1. Bacillus

Keywords: licheniformis supernatant also significantly reduced the biofilm formation and ompA gene ex-

Acinetoba?_cte_r ] © pression in Acinetobacter baumannii.

gautrpar?nn, Biofilm, [FYIIERTY Bacillus licheniformis can produce substances with antimicrobial and antibiofilm prop-
robiotics :

erties. It can be used for controlling the causative agents of nosocomial infections.

Nosocomial infection is one of the leading causes of death
caused by antibiotic-resistant strains, including Acineto-

1. Introduction bacter baumannii [6, 7]. This bacterium is resistant to a

wide range of antibiotics due to having properties that

oday, antimicrobial chemotherapy agents affect antibiotic resistance, including the ability to form

are used to control various infections; strong biofilms [9, 10]. Outer membrane protein (ompA)

however, due to the emergence of antibi- plays an essential role in binding Acinetobacter bauman-

otic-resistant strains, researchers are look- nii to surfaces to form biofilms and causing antibiotic

ing for new solutions to solve this prob- resistance [15, 16]. This study aims to identify the best

lem. In this regard, probiotics, including probiotic with the ability to inhibit the growth and form a

bacillus, have been more common [1¢ 2]. biofilm in Acinetobacter baumannii isolate with multiple
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antibiotic resistance by inhibiting the expression of ompA
gene associated with biofilm formation in this isolate.

2. Materials and Methods

The resistance of Lactobacillus rhamnosus, Bifidobacte-
rium animalis, Pediococcus acidilactici [20-22], Bacil-
lus subtilis, Bacillus coagulans, and Bacillus lichenifor-
mis [32¢ 42] isolates to acidic conditions, and bile salts
were investigated. Then, the antimicrobial properties
of supernatant of all isolates against Acinetobacter bau-
mannii (A52), Acinetobacter baumannii (ATCC19606),
Klebsiella pneumoniae (ATCC70063), and Pseudomo-
nas aeruginosa (PAO1) hospital isolates were evaluated
using the agar well diffusion method [23]. After deter-
mining the minimum inhibitory concentration (MIC) of
Bacillus licheniformis supernatant against A. baumannii
ATCC19606 and A52 [33], phenotypic inhibition of bio-
film in these two strains was investigated and confirmed
using the field emission scanning electron microscopy
[53, 43]. In the next step, using the polymerase chain re-
action (PCR) technique, the ompA gene effective in bio-
film formation in A. baumannii A52 isolate was identified
[13]. The expression of ompA gene was examined before
and after treatment with B. licheniformis supernatant us-
ing the Real-Time PCR technique [73]. Finally, the PCR
product of ompA gene in A. baumannii A52 isolate was
sent to Pishgam Company for sequencing.

4. Results

In examining the resistance of isolates, the number
of colonies counted in each isolate was more than 106
CFU/mL, and the inhibition coefficient of each isolate
was <0.4. These results showed that all isolates were
resistant to acids and bile salts. In studying the antimi-
crobial properties of supernatants extracted from all pro-
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Figure 1. Amplification of ompA gene by PCR method

Lane 1: Ladder; lanes 2,3: ompA gene; lane 4: Negative control
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biotic isolates against pathogens A. baumannii A52, A.
baumannii ATCC19606, K. pneumonia ATCC70063, and
P. aeruginosa PAO1, results showed that B. lichenifor-
mis isolate could inhibit the significant growth of these
agents. The MIC of B. licheniformis isolate supernatant
was 32 pg/mL. The B. licheniformis supernatant could
reduce biofilm formation by 70% in A. baumannii A52
isolate. After performing PCR to investigate the presence
of ompA gene in A. baumannii A52 isolate, a 578bp band
was observed (Figure 1). Blast results showed that the se-
quence of PCR product of the ompA gene was 99.63%
similar to the sequence of ompA in A. baumannii found
in the National Center for Biotechnology and Informa-
tion website. Evaluation of ompA gene expression using
real-time PCR technique in A. baumannii before and after
treatment with B. licheniformis supernatant showed that
the expression of ompA gene was significantly decreased
in A. baumannii ATCC19606 by 74.71% (P<0.0001) and
in A. baumannii A52 by 69.72% (P<0.0001) (Figure 2).

5. Discussion and Conclusion

Nowadays, opportunistic pathogens, especially A. bau-
mannii, in the hospital environment cause many health
problems including nosocomial infections in people with
weak immune systems due to the high resistance of anti-
biotics [38]. Given the importance of biofilm formation
in developing this antibiotic resistance, the present study
showed that the inhibition of ompA gene expression was
effective in biofilm formation in A. baumannii after treat-
ment with B. licheniformis supernatant compared to pre-
treatment phase. In previous studies, researchers have
used B. licheniformis supernatant to inhibit the growth
and formation of biofilm pathogens, including candida
albicans, pseudomonas aeruginosa, and staphylococcus
aureus [39, 40]. In a similar study, considering the impor-
tant role of ompA protein in creating antibiotic resistance
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Figure 2. Comparison of changes in ompA gene expression before

and after treatment with B. licheniformis supernatant in A. bauman-
nii ATCC19606 strain (control) and A. baumannii A52 isolate (case)
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in A. baumannii, it was attempted to inhibit ompA gene
expression by chemical compounds. Finally, three com-
pounds could inhibit the ompA gene expression, lead-
ing to a reduction in biofilm formation [44]. In another
study, researchers used a plant-derived substance called
Myrtenol to inhibit genes involved in biofilm formation,
including pgaA, ompA, bap, csu A/B. They observed that,
by suppression of these genes, the biofilm thickness was
reduced in A. baumannii [45].

Based on the results of this novel study, it can be con-
cluded that B. licheniformis has a good ability to inhibit
the expression of ompA gene effective in biofilm forma-
tion in A. baumannii as a causative agent of nosocomial
infections. The production of compounds with antimicro-
bial and anti-biofilm properties should be further identi-
fied in future studies. B. licheniformis can be used as a
low-risk biomaterial to reduce the biofilm of pathogens
with antibiotic resistance in therapeutic environments.
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8. Field Emission Scanning Electron Microscope (FESEM)
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Acinetobacter baumannii strain UPAB1 chromosome. complete genome 979 979 9% 0.0 9963% CPO32AM51
Acinetobacter baumannii strain T629392 chromosome. complete genome 979 979 96% 0.0 99.63% CP0399301
Acinetobacter baumanni strain TG31302 chromosome. complete genome 979 979 96% 00 99.63% CP0333431
Acinetobacter baumanni strain TG31986 chromosome. complete genome 979 979 96% 00 99.63% CP0333411
Acinetobacter baumannii strain AB046 chromosome 979 979 9% 00 99.63% CPO378721
Acinetobacter baumannii strain AR_0052 chromasome, complete genome 979 979 9% 0.0 99.63% CPO27183.1
Acinetobacter baumannii strain AR_0070 chromesome. complete genome 979 979 96% 0.0 99.63% CPO271761
Acinetobacter baumannii strain ab736. complete genome 979 979 9% 0.0 99.63% CP0151211
Acinetobacter baumannii strain B-1394A OmpA (ompA) gene. partial cds 979 979 96% 00 99.63% KI3633231
Acinetobacter baumannii strain C186 outer-membrane porin (ompA) gene. partial cds 979 979 96% 0.0 99.63% KF195968 1
Acinetobacter baumannii partial ompA gene for outer membrane protein A, isolate VA 804/03 979 979 %% 00 9963% AMI021011
Acinetobacter baumannii ATCC 19606 outer membrane protein A (ompA) gene. complete cds 979 979 96% 0.0 99.63% Av4852271
Acinetobacter baumannii strain PG20180064 chromasome. complete genome 974 974 96% 0.0 99.44% CP0431801
Acinetobacter baumannii ATCC 17978 substr. Lab-WT chromosome 974 974 96% 00 99.44% CP033028 2
Acinetobacter baumannii ATCC 17978 substr. PMR-High chromosome. complete genome 914 974 96% 0.0 99.44% CP0390252
Acinetobacter baumannii ATCC 17978 substr. PMR-Low chromasome 974 974 9% 0.0 99.44% CP039023.2
Acinetobacter baumannii strain YB16141 chromasome. complete genome 974 974 96% 0.0 99.44% CP0400501
Acinetobacter baumannii strain FDAARGOS 540 chromosome. complete genome 974 974 96% 0.0 99.44% CP0337841
Acinetobacter baumanni strain DS002 chromosome, complete genome 974 974 96% 00 99.44% CPO277041
Acinetobacter baumannii strain 811911 chromosome, complete genome 974 9714 96% 00 9944% CPO213451
Acinetobacter baumannii strain AB042. complete genome 974 974 96% 0.0 99.44% CP0190341
Acinetobacter baumannii strain ATCC 17978, complete genome 974 974 96% 0.0 99.44% CPO186641
Acinetobacter baumannii ATCC 17978-mff. complete genome 974 974 96% 0.0 99.44% CPO120041
Acinetobacter baumannii DNA, complete genome, strain: IOMTU 433 974 974 96% 00 99.44% AP0146491
Acinetobacter baumannii strain JCM 6841 outer membrane protein-like mRNA, partial sequence 914 974 96% 00 9944% EU0494891
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