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Abstract 
Background & Aims: Type 1 fimbriae is the most common adhesion factor in urine tract infection. In this 

Study, presence of
 
virulence genes in isolated strains of uropathogenic E.Coli, O serotyping and molecular 

detection of phase variation of type 1 fimbriae were assessed during solid surfaces exposure. 

Methods: Isolated E.coli from urine samples of patients were serotyped by using serologic methods. 

Phenotypic estimation of phase variation was applied by mannose – resistant hemagglutination (MRHA). 

Fim opron phase variation was studied by HinFI digestion and PCR reaction. 

Results: For all 158 E.coli strains, the most occurrences belonged to O44. Forty nine percent of the isolates 

were mannose-sensitive
 
and expressed fim operon in agar medium. While, 51% of strains were resistant to 

mannose in the same position. In Broth medium 68% of isolates were mannose-sensitive and 32% were 

mannose-resistant. PCR products with 359bp and 200bp long fragment demonstrated ON position and those 

with 489bp and 70bp long fragment indicated ON and OFF positions. 

Conclusion:�Uropathologic E.coli strains posses few number of O serotypes. Environmental factors 

play an important role in regulation of fimberiae operon expression. Strains recovered from these 

urine samples,
 
however, were shown capable to switch

 
the fim operon to the ON position after 

culture in broth medium. Type 1 fimbrial expression and flagella motility are probably 

representative of an essential dynamic interplay between bacterial adhesion and motility. The 

strains present in urine samples but nonattached to the epithelium are inactive for type 1 fimbriae 

expression.
 

Keywords: Escherichia coli, Serotyping, PCR 

 

Journal of Kerman University of Medical Sciences, 2009; 16(3): 215-223 

 

References 
1. Lipsky BA. Urinary tract infections in men. Epidemiology, pathophysiology, diagnosis, and 

treatment. Ann Intern Med 1989; 110(2): 138-50. 

2. Johnson J.R., Stamm W.E.. Urinary tract infections in women: diagnosis and treatment. Ann Intern 

Med 1989; 111(11): 906-17. 

3. Johnson J.R, stell A.L. Extended Virulence genotypes of Escherichia coli strains from patients with 

urosepsis in relation to phylogeny and host compromise. J Infect Dis 2000; 181: 261-72. 



��
�7���+8(�9�	:�)�;<*�"�=	>
� ��?��"+@�"8*��A�?���+B��

 ��� 

4. Duguid JP, Old D.C. Adhesive properties of Enterobacteriaceae, In: Beachey E. H. (editor.), 

Bacterial adherence, receptors and recognition. London, Chapman and Hall, 1980; PP185–216. 

5. Klemm P. Two regulatory fim genes, fimB and fimE, control the phase variation of type 1 fimbriae 

in Escherichia coli. EMBO J 1986; 5(6): 1389–93. 

6. Struve C, Krogfelt K.A. In vivo detection of Escherichia coli type 1 fimbrial expression and phase 

variation during experimental urinary tract infection. Microbiology 1999; 145(Part 10): 2683–90. 

7. Gally DL, Bogan J.A, Eisenstein BI, Blomfield I.C. Environmental regulation of the fim switch 

controlling type 1 fimbrial phase variation in Escherichia coli K-12: effects of temperature and 

media. J Bacteriol 1993; 175(19): 6186–93. 

8. Snyder JA, Lloyd A.L, Lockatell C.V, Johnson D.E, Mobley HL. Role of phase variation of type 1 

fimbriae in an uropathogenic Escherichia coli cystitis isolate during urinary tract infection. Infect 

Immun 2006; 74(2): 1387–93. 

9. Barnich N, Boudeau J, Claret L, Darfeuille-Michaud A. Regulatory and functional co-operation of 

flagella and type 1 pili in adhesive and invasive abilities of AIEC strain LF82 isolated from a patient 

with Crohn’s disease. Mol Microbiol 2003; 48(3): 781–94. 

10. Backhed F, Alsen B, Roche N, Angstrom J, von Euler A, Breimer M.E, et al. Identification of target 

tissue glycosphingolipid receptors for uropathogenic, F1C-fimbriated Escherichia coli and its role in 

mucosal inflammation. J Biol Chem 2002; 277(20): 18198-205. 

11. Schwan W.R., Lee J.L, Lenard F. A, Matthews B. T, Beck M.T. Osmolarity and pH growth 

conditions regulate fim gene transcription and type 1 pilus expression in uropathogenic Escherichia 

coli. Infect Immun 2002; 70(3): 1391–1402. 

12. Stenqvist K, Sandberg T, Lidin-Janson G, Orskov F, Orskov I, Svanborg-Eden C. Virulence factors 

of Escherichia coli in urinary isolates from pregnant women. J Infect Dis1987; 156(6): 870–7. 

13. Lane M.C, Simms A.N, Mobley H.L. Complex interplay between type 1 fimbrial expression and 

flagellum-mediated motility of uropathogenic Escherichia coli. J Bacteriol 2007; 189(15): 5523–33. 

14. Boudeau J, Barnich N, Darfeuille-Michaud A. Type 1 pili-mediated adherence of Escherichia coli 

strain LF82 isolated from Crohn’s disease is involved in bacterial invasion of intestinal epithelial 

cells. Mol Microbiol 2001; 39(5): 1272–84. 

15. Xia Y, Gally D, Forsman-Semb K, Uhlin BE. Regulatory cross-talk between adhesin operons in 

Escherichia coli: inhibition of type 1 fimbriae expression by the PapB protein. EMBO J 2000; 19(7): 

1450–7. 

16. Godaly G, Frendeus B, Proudfoot A, Svensson M, Klemm P, Svanborg C. Role of fimbriae-

mediated adherence for neutrophil migration across Escherichia coli-infected epithelial cell layers. 

Mol Microbiol 1998; 30(4): 725-35 

17. Bryan A, Roesch P, Davis L, Moritz R, Pellett S, Welch RA. Regulation of type 1 fimbriae by 

unlinked fimB- and fimE-like recombinases in uropathogenic Escherichia coli strain CFT073. Infect 

Immun 2006; 74(2): 1072–83 

18. Roe A.J, Currie C, Smith D.G.E, Gally D.L. Analysis of type 1 fimbriae expression in verotoxigenic 

Escherichia coli: a comparison between serotypes O157 and O26. Microbiol 2001; 147: 145-52. 


