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ABSTRACT
BACKGROUND AND OBJECTIVE: Extraintestinal Escherichia coli bacteria is the main reason behind the
urogenital infections in humans. Several virulence factors such as cytotoxin genes coding for proteins, adhesion,
siderophore receptors and outer-membrane protease are detected within the extraintestinal Escherichia coli. This study
aimed to investigate the distribution of genes encoding virulence factors and their correlation with phylogenetic groups
in Escherichia coli isolates. The samples were taken from the patients referring to the women’s clinics in the city of
Zabol, Iran.
METHODS: In this study, 132 Escherichia coli bacteria were isolated through standard, biochemical methods while
all isolated genomic DNA was extracted by boiling. The presence of Cytotoxin Necrotizing Factor 1 (CNF1), IrgA
homologue adhesin (iha), iron-responsible protein (irp2) and outer-membrane protease (ompT) was studied via
Multiplex-PCR method. Furthermore, utilizing Triple-PCR method, we were able to carry out phylogenetic grouping of
all the isolates using the presence or absence of such genes as chuA, yjaA and TspE4.C2 piece.
FINDINGS: Among 132 isolates, the prevalence of the following genes were determined as CNF1 (10%), iha (8%),
irp2 (45%) and ompT (63%). Moreover, for the total number of 132 Escherichia coli isolates, 14%, 7%, 60% and 19%
were placed in phylogenetic groups A, B1, B2 and D respectively. Most of the distribution of the genes encoding
virulence factors were observed in the B2 group, with an abundance of CNF1 (100%), iha (5.62%), irp2 (01/73%) and
ompT (44/84%) in comparison with the other groups.
CONCLUSION: This study concluded that ompT and irp2 are the most frequent genes to isolate virulence factors of
extraintestinal Escherichia coli from the genital tract infections. This finding could provide researchers with
information regarding the importance of the pathology of reproductive tract infections and thus, help them with
discovering more effective remedies.
KEY WORDS: Genital Tract Infections, Outer-Membrane Protease, Cytotoxin Adhesion, Phylogenetic Analysis,

Escherichia coli.

Please cite this article as follows:
Rashki A, Abdi HA. The Relationship between Phylogenetic Groups and Pathogenicity Encoding Genes with regards to Extra-
Intestinal Escherichia coli Isolates’ Factors using Multiplex-PCR Method. J Babol Univ Med Sci. 2015; 17(2):36-42.

* Corresponding Author; A. Rashki (PhD)

Address: Department of Pathobiology, Faculty of Veterinary Medicine, University of Zabol, Zabol , I.R. Iran.
Tel: +98 54 31232250-1

E-mail: ah_rashki@usal.es


http://dx.doi.org/10.22088/jbums.17.2.36
https://dor.isc.ac/dor/20.1001.1.15614107.1393.17.2.5.0

[ DOR: 20.1001.1.15614107.1393.17.2.5.0]

[ DOI: 10.22088/jbums.17.2.36 ]

J Babol Univ Med Sci; 17(2); Feb 2015

The Relationship between Phylogenetic Groups....; A. Rashki, et al

References

1. Diard M, Garry L, Selva M, Mosser T, Denamur E, Matic 1. Pathogenicity-associated islands in extraintestinal
pathogenic Escherichia coli are fitness elements involved in intestinal colonization. J Bacteriol. 2010;192(19):4885-93.
2. Klemm P, Hancock V, Schembri MA. Fimbrial adhesins from extraintestinal Escherichia coli. Environ Microbiol
Rep. 2010; 2(5):628-40.

3. Clermont O, Johnson JR, Menard M, Denamur E. Determination of Escherichia coli O types by allele-specific
polymerase chain reaction: application to the O types involved in human septicemia. Diagn Microbiol Infect Dis.
2007;57(2):129-36.

4. Russo TA, Johnson JR. Medical and economic impact of extraintestinal infections due to Escherichia coli: focus on
an increasingly important endemic problem. Microbes Infect. 2003;5(5):449-56.

5. Clermont O, Bonacorsi S, Bingen E. Rapid and simple determination of the Escherichia coli phylogenetic group.
Appl Environ Microbiol. 2000;66(10):4555-8.

6. Suzuki T, Higgins PJ, Crawford DR. Control selection for RNA quantitation. Biotechniques. 2000;29(2):332-7.

7. Pei Y, Terajima J, Saito Y, Suzuki R, Takai N, Izumiya H, et al. Molecular characterization of enterohemorrhagic
Escherichia coli O157:H7 isolates dispersed across Japan by pulsed-field gel electrophoresis and multiple-locus
variable-number tandem repeat analysis. Jpn J Infect Dis. 2008;61(1):58-64.

8. Asano Y, Karasudani T, Tanaka H, Matsumoto J, Okada M, Nakamura K, et al. Characterization of the Escherichia
coli O157:H7 outbreak strain whose Shiga toxin 2 gene is inactivated by IS1203v insertion. Jpn J Infect Dis.
2013;66(3):201-6.

9. Restieri C, Garriss G, Locas MC, Dozois CM. Autotransporter-encoding sequences are phylogenetically distributed
among Escherichia coli clinical isolates and reference strains. Appl Environ Microbiol. 2007;73(5):1553-62.

10. Duriez P, Clermont O, Bonacorsi S, Bingen E, Chaventre A, Elion J, et al. Commensal Escherichia coli isolates are
phylogenetically distributed among geographically distinct human populations. Microbiology. 2001;147(Pt 6):1671-6.
11. Bashir S, Haque A, Sarwar Y, Ali A, Anwar MI. Virulence profile of different phylogenetic groups of locally
isolated community acquired uropathogenic E. coli from Faisalabad region of Pakistan. Ann Clin Microbiol
Antimicrob. 2012;11:23.

12. Kitaichi K, Morishita Y, Doi Y, Ueyama J, Matsushima M, Zhao YL, et al. Increased plasma concentration and
brain penetration of methamphetamine in behaviorally sensitized rats. Eur J Pharmacol. 2003;464(1):39-48.

13. Contreras CA, Ochoa TJ, Ruiz J, Lacher DW, Rivera FP, Saenz Y, et al. Phylogenetic relationships of Shiga toxin-
producing Escherichia coli isolated from Peruvian children. J Med Microbiol. 2011;60(Pt 5):639-46.

14. Woodworth JC, Tokach MD, Nelssen JL, Goodband RD, Dritz SS, Koo SI, et al. Influence of dietary L-carnitine
and chromium picolinate on blood hormones and metabolites of gestating sows fed one meal per day. J Anim Sci.
2007;85(10):2524-37.

15. Krieger JN, Dobrindt U, Riley DE, Oswald E. Acute Escherichia coli prostatitis in previously health young men:
bacterial virulence factors, antimicrobial resistance, and clinical outcomes. Urology. 2011;77(6):1420-5.

16. Osugui L, Pestana de Castro AF, Tovine R, Irino K, Carvalho VM. Virulence genotypes, antibiotic resistance and
the phylogenetic background of extraintestinal pathogenic Escherichia coli isolated from urinary tract infections of
dogs and cats in Brazil. Vet Microbiol. 2014; 171(1-2):242-7.

17. Kudinha T, Johnson JR, Andrew SD, Kong F, Anderson P, Gilbert GL. Genotypic and phenotypic characterization
of Escherichia coli isolates from children with urinary tract infection and from healthy carriers. Pediatr Infect Dis J.
2013;32(5):543-8.


http://dx.doi.org/10.22088/jbums.17.2.36
https://dor.isc.ac/dor/20.1001.1.15614107.1393.17.2.5.0

[ DOR: 20.1001.1.15614107.1393.17.2.5.0]

[ DOI: 10.22088/jbums.17.2.36 ]

WWAY para 1Y 0l /i 050 ¢ il (S 3y pole olKisly dloo
i sl S oaiiS IS gl 05 b (Sfobd sl 0g)S (e bLS))

18. Graciano MF, Santos LR, Curi R, Carpinelli AR. NAD(P)H oxidase participates in the palmitate-induced
superoxide production and insulin secretion by rat pancreatic islets. J Cell Physiol. 2011; 226(4):1110-7.

19. Toval F, Kohler CD, Vogel U, Wagenlehner F, Mellmann A, Fruth A, et al. Characterization of Escherichia coli
isolates from hospital inpatients or outpatients with urinary tract infection. J Clin Microbiol. 2014 Feb;52(2):407-18.
20. Derakhshandeh A, Firouzi R, Moatamedifar M, Motamedi A, Bahadori M, Naziri Z. Phylogenetic analysis of
Escherichia coli strains isolated from human samples. Mol Biol Res Commun. 2013; 2(4):143-9.

21. Karimian A, Momtaz H, Madani M. Detection of uropathogenic Escherichia coli virulence factors in patients with
urinary tract infections in Iran African Journal of Microbiology Research 2012;39(68):6811-16.

22. Sannes MR, Kuskowski MA, Owens K, Gajewski A, Johnson JR. Virulence factor profiles and phylogenetic
background of Escherichia coli isolates from veterans with bacteremia and uninfected control subjects. J Infect Dis.
2004;190(12):2121-8.

23. Momtaz H, Karimian A, Madani M, Safarpoor Dehkordi F, Ranjbar R, Sarshar M, et al. Uropathogenic
Escherichia coli in Iran: serogroup distributions, virulence factors and antimicrobial resistance properties. Ann Clin
Microbiol Antimicrob. 2013;12:8.

24. Alizade H, Ghanbarpour R, Aflatoonian MR, Abdollahi H. Determination of phylogenetic background, fimbrial
genes, and antibiotic susceptibility of Escherichia coli isolates from urinary tract infections in Bam region, Iran. Comp
Clin Pathol 2014; 23(5):1253-7.

25. Kilic A, Basustaoglu AC. Double triplex real-time PCR assay for simultaneous detection of Staphylococcus
aureus, Staphylococcus epidermidis, Staphylococcus hominis, and Staphylococcus haemolyticus and determination of
their methicillin resistance directly from positive blood culture bottles. Res Microbiol. 2011;162(10):1060-6.

26. Logue CM, Doetkott C, Mangiamele P, Wannemuehler YM, Johnson TJ, Tivendale KA, et al. Genotypic and
phenotypic traits that distinguish neonatal meningitis-associated Escherichia coli from fecal E. coli isolates of healthy
human hosts. Appl Environ Microbiol. 2012;78(16):5824-30.

27. Usein CR, Palade AM, Popovici N, Tatu-Chitoiu D, Ciontea S, Damian M. Virulence genotypes of Escherichia
coli strains from bacteremia in relation to phylogeny. Roum Arch Microbiol Immunol. 2006;65(3-4):100-4.

28. Usein CR, Grigore LA, Georgescu RM, Baltoiu MC, Condei M, Teleman MD. Phylogenetic background and
extraintestinal virulence genotypes of Escherichia coli vaginal strains isolated from adult women. Rev Roma Med Lab.
2011; 19(1):37-45.


http://dx.doi.org/10.22088/jbums.17.2.36
https://dor.isc.ac/dor/20.1001.1.15614107.1393.17.2.5.0
http://www.tcpdf.org

