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ABSTRACT
BACKGROUND AND OBJECTIVE: Pseudomonas aeruginosa is considered as one of the important causes of
urinary infections in hospitals. The aim of the current study is the genetic typing for the number of bacterial strains
isolated from patients using MLV A technique.
METHODS: In this study, 70 isolates were collected from different hospitals located in Tehran city. First, DNA
extraction was conducted for genotyping analysis by MLVA method. Subsequently, VNTR sequences located in
several genes of bacterial genomes such as MS-214, MS-215, MS-217, MS-222, MS-223, MS-142 and MS-173 were
amplified by specific primers using PCR technique. After confirming the PCR amplification using electrophoresis and
visualization of their bonds on agarose gel, relationship evolutionary graph for the different strains was constructed
based on MLVA technique.
FINDINGS: After the electrophoresis of PCR products and determination of VNTR copy-numbers, 70 strains were
classified as 39 types and genetic evolutionary tree was also constructed based on VNTRs Data. According to the MST
algorithm, 70 clinical strains divided into 11 clonal complexes which these criteria is interpreted as genetic distance
based on the difference of VNTR copy numbers for each group.
CONCLUSION: The present study showed that MLV A could be helpful for typing clinical strains of P. aeruginosa.
The results also showed that this method had great potential to differentiate those strains with high phenotypic
similarity.
KEY WORDS: Pseudomonas Aeruginosa, Genotyping, Urinary infection, MLVA, VNTR.

Please cite this article as follows:
Lashgarian HE, Marzban A, Estaji M, Gholami M, Masoumi Asl H, Raheb J. Multiple Locus Variable Number Tandem Repeat
Analysis (MLVA) for Typing Pseudomonas Aeruginosa Isolated from Urine Samples of Different Patients. J Babol Univ Med Sci.
2018;20(2):56-63.

*Corresponding Author; J. Raheb(Phd)

Address: Department of Molecular Medicine, National Research Institute for Genetic Engineering and Biotechnology, Tehran,
I.R.Iran.

Tel: +98 21 8896 4792

E-mail: jam@nigeb.ac.ir


mailto:jam@nigeb.ac.ir

WA ke Iy 0losds /rV““'"’ 0)93 b Ji,.,)) (:91;
bl g o) S) Jnowsl sl MLVA Lausgi 15255 51 (oligagose sy g Stz (555! o)

References

1.Moore NM, Flaws ML. Epidemiology and pathogenesis of Pseudomonas aeruginosa infections. Clin Lab Sci.
2011;24(1):43-6.

2.Ebrahimipour G, Moradi A, Karkhane M, Marzban A. Antibiotics and heavy metal resistance of three strains of
pseudomonas aeruginosa isolated from different ecological areas. Med Lab J. 2015;8(4):55-60.

3.Strateva T, Mitov |. Contribution of an arsenal of virulence factors to pathogenesis of Pseudomonas aeruginosa
infections. Ann Microbiol. 2011;61(4):717-32.

4.Karkhane M, Pourhoseingholi MA, Kimiia Z, Mortazavi SM, Torkabad MRA, Aghdam SKH, Marzban A, Zali MR.
Attitudes toward nosocomial infections associated mortality at intensive care units, and evaluation of the risk factors.
Arch Clin Infect Dis. 2016;11(2):e22504.

5.Lister PD, Wolter DJ, Hanson ND. Antibacterial-resistant Pseudomonas aeruginosa: clinical impact and complex
regulation of chromosomally encoded resistance mechanisms. Clin Microbiol Rev. 2009;22(4):582-610.

6.Hooton TM, Bradley SF, Cardenas DD, Colgan R, Geerlings SE, Rice JC, et al. Diagnosis, prevention, and treatment
of catheter-associated urinary tract infection in adults: 2009 international clinical practice guidelines from the
infectious diseases society of america. Clin Infect Dis. 2010;50(5):625-63.

7.Goering RV. Pulsed field gel electrophoresis: a review of application and interpretation in the molecular
epidemiology of infectious disease. Infect Genet Evol. 2010;10(7):866-75.

8.Naze F, Jouen E, Randriamahazo R, Simac C, Laurent P, Blériot A, et al. Pseudomonas aeruginosa outbreak linked to
mineral water bottles in a neonatal intensive care unit: fast typing by use of high-resolution melting analysis of a
variable-number tandem-repeat locus. J Clin Microbiol. 2010;48(9):3146-52.

9.Vu-Thien H, Corbineau G, Hormigos K, Fauroux B, Corvol H, Clément A, et al. Multiple-locus variable-number
tandem-repeat analysis for longitudinal survey of sources of Pseudomonas aeruginosa infection in cystic fibrosis
patients. J Clin Microbiol. 2007;45(10):3175-83.

10.Dass SC, Abu-Ghannam N, Antony-Babu S, Cummins EJ. Ecology and molecular typing of L. monocytogenes in a
processing plant for cold-smoked salmon in the Republic of Ireland. Food Res Int. 2010;43(5):1529-36.

11.Larsson J, Torpdahl M, Petersen R, Sgrensen G, Lindsted B, Nielsen E. Development of a new nomenclature for
Salmonella Typhimurium multilocus variable number of tandem repeats analysis (MLVA). Eurosurveillance (Online
Edition). 2009;14(15).

12.Johansson E, Welinder-Olsson C, Gilljam M, Pourcel C, Lindblad A. Genotyping of Pseudomonas aeruginosa
reveals high diversity, stability over time and good outcome of eradication. J Cystic Fibrosis. 2015;14(3):353-60.
13.0Onteniente L, Brisse S, Tassios PT, Vergnaud G. Evaluation of the polymorphisms associated with tandem repeats
for Pseudomonas aeruginosa strain typing. J Clin Microbiol. 2003;41(11):4991-7.

14.Beranek A, Mikula C, Rabold P, Arnhold D, Berghold C, Lederer I, et al. Multiple-locus variable-number tandem
repeat analysis for subtyping of Salmonella enterica subsp. enterica serovar Enteritidis. Int J Med Microbiol.
2009;299(1):43-51.

15.Santos AS, Tilburg JJ, Botelho A, Barahona MJ, Nuncio MS, Nabuurs-Franssen MH, et al. Genotypic diversity of
clinical Coxiella burnetii isolates from Portugal based on MST and MLVA typing. Int J Med Microbiol.
2012;302(6):253-6.

16.Prendergast D, O’Grady D, Fanning S, Cormican M, Delappe N, Egan J, et al. Application of multiple locus
variable number of tandem repeat analysis (MLVA), phage typing and antimicrobial susceptibility testing to subtype
Salmonella enterica serovar Typhimurium isolated from pig farms, pork slaughterhouses and meat producing plants in
Ireland. Food Microbiol. 2011;28(5):1087-94.



J Babol Univ Med Sci; 20(2); Feb 2018
Typing pattern of Pseudomonas aeruginosa using MLVA; H.E. Lashgarian, et al

17.Farrell D, Morrissey |, De Rubeis D, Robbins M, Felmingham D. A UK multicentre study of the antimicrobial
susceptibility of bacterial pathogens causing urinary tract infection. J Infect. 2003;46(2):94-100.

18.Glover M, Moreira CG, Sperandio V, Zimmern P. Recurrent urinary tract infections in healthy and nonpregnant
women. Urolog Sci. 2014;25(1):1-8.

19.Leclercq SY, Sullivan MJ, Ipe DS, Smith JP, Cripps AW, Ulett GC. Pathogenesis of Streptococcus urinary tract
infection depends on bacterial strain and B-hemolysin/cytolysin that mediates cytotoxicity, cytokine synthesis,
inflammation and virulence. Sci Rep. 2016;6.

20.Elberse KE, Nunes S, Sa-Ledo R, van der Heide HG, Schouls LM. Multiple-locus variable number tandem repeat
analysis for Streptococcus pneumoniae: comparison with PFGE and MLST. PloS One. 2011;6(5):19668.

21.Lee TW, Brownlee KG, Conway SP, Denton M, Littlewood JM. Evaluation of a new definition for chronic
Pseudomonas aeruginosa infection in cystic fibrosis patients. J Cyst Fibros. 2003;2(1):29-34.



