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A B S T R A C T  

     Urinary tract infections (UTIs) are one of main health problems caused by many 
microorganisms, including uropathogenic Escherichia coli (UPEC). The virulence 
factors are important in colonization of UPEC, extra-intestinal survival, and creation of 
cytopathic effects. In addition, the expression of special virulence factors of UPEC can 
contribute to uropathogenicity, as well as worsening of UTIs. In this study, 134 isolates 
of uropathogenic E. coli were collected from Baghdad/Iraq through March 2018 to 
April 2019. UPEC were identified by culturing on Hardy chromo UTI agar and 
confirmed at molecular level by using uidA housekeeping gene using real time 
polymerase chain reaction.The prevalence of fimH gene was studied among 134 
uropathogenic  Escherichia coli of patients attended Using polymerase chain reaction 
assay, Visualization of fimH gene (bp) by 1.5% agarose gel analysis. By comparing the 
bands in a sample to the DNA ladder, their approximate sizes can be determining. For 
instance, the bright band on the gel above 1000 base pairs (bp) in size for fimH. The 
intended gene was detected in 94.8% of the isolates and absence in 5.2%.of them. 

 

 
1. INTRODUCTION 

Escherichia coli is considered as a highly diverse 
bacterial species found naturally in the intestinal tract of 
humans and many animal species [1]. Although E. coli is 
known to be part of the normal gut micro biota, there are 
some strains that are pathogenic causing wide variety of 
intestinal and extra intestinal diseases [2]. Extra intestinal 
infections due to E. coli are common in all age groups and 
can involve almost any organ or anatomical site. Among 
Extra Intestinal Pathogenic E. coli (ExPEC), strains of 
UropathogenicE. coli (UPEC) are most commonly 
associated with human disease [3]. The vast majority of E. 
coli strains encode type 1 fimbriae. Type 1 fimbriae, one 
of the most important proteins is the bacterial adhesins, 
which mediate receptor–specific interactions with target 
cells or tissues [4]. The fimbrial body is built from the 
major pilin subunit, FimA (15 kDa), while the adhesive 
subunit, mannose-binding protein FimH (30 kDa), is 
located at the fimbrialtip. Type 1 fimbriae play an 
important role. For intestinal E. coli, FimH is thought to 
mediate transient colonization of the oropharyngeal 
epithelium and, in this way, contribute to fecal/oral 
transmission between hosts [5,6]. 
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2. METHODOLOGY  
2.1. Bacterial isolation and identification  

In the current descriptive (cross-sectional) study, a total 
of 134 isolates were obtained as swabs from E. coli 
cultured bacteria isolated from urine that collected from 
three Hospitals in Baghdad, Iraq (Al-Emammian AL-
Kadhimain Teaching Hospital, Baghdad Medical City and 
AL-Kindy Hospital) in period between March 2018 to 
April 2019.  For identification of E. coli, 134 collected 
isolates were cultured on Hardy chrom UTI agar by streak 
plate method and incubated at 37°C for 24 hours. The 
identification done depend on its color on chromo UTI 
agar. If the isolates give rose to magenta colonies with 
darker pink centers,that’s mean it’s belong to 
uropathogenic  E.coli. 

 Mixed infections with other bacteria were noticed on 
chromo UTI agar, especially with Enterococcus spp. 
Which gave teal to turquoise colonies as shown in 
appendix 1. The positive UTI agar isolates confirmed at 
molecular level by detection of E. coli species-specific 
uidA using primer set: forward primer of the gene uidA 
sequence (TCTTGCCGTTTTCGTCGGTA), and the 
reverse primer sequence 
(CACGCCGTATGTTATTGCCG) using real-time 
quantitative PCR on a Rotor-Gene Q MDx instrument 
(QIAGEN) using the SYBR-Green PCR Kit luna.  Real 
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time thermal cycler was programmed as the following: 30 
cycles of 95oC for 5secs, 57oCfor 10 secs and 72oC 
for10secs [7]. 

 
2.2. DNA Extraction 

Escherichia coli isolates were grown in Hardychrom 
UTI agar at 37°C overnight. Bacteria were re-suspended in 
100 μL sterile distilled water in PCR plate and boiled at 
100°C for 12 minutes using a thermocycler. After 
centrifugation at 13000 rpm for 3 minutes, the 
supernatants were stored as DNA template at -20°C (for up 
to one week) until they were tested by PCR [8]. 
 
2.3. Polymerase Chain Reaction Amplification of fimH 
Gene: 

The bacterial isolates (134) were subjected to 
screening for the presence of the fimH gene by PCR 
Regarding the screening of fimH gene, the amplification 
reaction consisted of 18µl PCR-grade water along with 1 
µl of each forward and reverse primers (10 pmol/µl) of 
fimH (FimH-F 5’-TCAGGGAACCATTCAGGCA -3’) 
and FimH-R 5’-ACAAAGGGCTAACGTGCAG -3’) and 
2 µl DNA template (50-100ng/µl). The amplification 
condition included an initialization (94°C for three 
minutes), 35 cycles (94°C for 30 seconds, 58°C for 30 
seconds and 72°C for 1 minute) and a final extension 
(68°C for seven minutes). The PCR amplifications were 
performed on The Applied biosystemthermocycler.  The 
PCR products were electro-phoresed by running through 
1.5% (w/v) agarose in TAEBuffer.  A molecular marker 
(Biolabs # N3232S, 1kb) was used to assess the PCR 
products sizes [9]. 

 
3. RESULTS AND DISCUSSION 
Using PCR assay, fimH gene was detected in 127/134 

isolates accounting for 94.8% of the studied E. coli 
isolates. These isolates were successfully amplified above 
1000  bp fragment of fimH gene while  7 isolates (5.2%) 
lacked it (Figure 1).  

 
Fig : 1: Visualization of fimHgene (bp) by 1.5% agarose 
gel analysis. Power was5V/Cm, for 2 hours. By comparing 

the bands in a sample to the DNA ladder, their 
approximate sizes can be determine. For instance, the 
bright band on the gel above 1000 base pairs (bp) in size 
for fimH as shown in picture. 

In Pakistan, Ali et al, 2019, the occurrence of fimH 
gene was higher among uropathogenic E. coli with 100% 
[10]. 

Another study by Narmin Saeed Merza, 2018 in Iraq, 
the intended gene was detected in 94.3% of the isolates of 
uropathogenic E. coli [11]. 

The importance of the fimH virulence gene in 
uropathogenic E. coli assimilate in its association with 
worsening of UTIs. since,FimH is a critical determinant of 
tropism for the urinary tract [2]and vaginal epithelium[3]. 
It was shown previously that naturally occurring amino 
acid replacements in FimH can modify its tropism towards 
uroepithelium and various components of basement 
membranes. These replacements increase the 
monomannose (1M)-binding capability of FimH by 
affecting shear-dependent conformational properties of the 
protein [12].and its applicable features, that’s because, 
only minor sequence variation within the fimH genes, 
renders the fimH alleles feasible for use in high-resolution 
typing method of E. coli [13] .  fimH gene is frequently 
associated with UPEC strains and it is more likely to be 
altered or modified due to selective pressure, the 
phenotypic variants of fimH gene is earnestly associated 
with genetic variations thus, SNPs may contribute to the 
ability of organisms to cause illness conferring epidemic 
distribution or long term evolution of virulence [14]. SNP 
fimH analysis has discriminating power for this locus and 
it may be accurate enough for investigating UTI caused by 
UPEC that occurs over limited time periods or in confined 
geographical settings [15].  However, The apparent 
absence of an intact fimH locus in 5.2% of the 
uropathogenic E. coli might appear to limit this 
applicability [9]. 

4. CONCLUSION 
94.8% of uropathogenic E. coli isolated from urinary 

tract infections are fimH producer and 5.2% of them non 
producer.  
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 ةینقت مادختساب ةیلوبلا كلاسملل ھضرمملا نولوقلا ایشیریشیا ایریتكب يف Hfim هوارضلا نیج نع فشكلا
 لسلستملا ةرملبلا لعافت

  لضاف رماع ناور
 قارعلا ،دادغب ،ةیرصنتسملا ةعماجلا ،ةیرھجملا ءایحلاا مسق

 :ةصلاخلا
 هوارضلا لماوع. نولوقلا اشیرشیا ایرتكب اھنمض نمو ةیرھجملا ءایحلاا اھببست يتلا ھیحصلا لكاشملا مھا نم هدحاو ةیلوبلا يراجملا باھتلا

 جاتنا كلذ ىلا ھفاضلااب يولخلا للاتعلاا تاریثأت قلخو ءاعملاا جراخ ءاقبلاو ھیلوبلا كلاسملل ھضرمملا نولوقلا اشیرشیا ایرتكب رامعتسا يف ھمھم
 كلاسملا تاباھتلا تامقافتو يلوبلا زاھجلا تاباصاب مھاسی نكمم ھیلوبلا كلاسملل ھضرمملا نولوقلا اشیرشیا ایرتكب لبق نم ھصاخ ةوارض لماوع
 لیربا ىلا 2018 سرام نم  قارعلا/ دادغب نم ھیلوبلا ضارملال ھببسملا نولوقلا اشیرشیا ایرتكب نم ھلزع 134 عمج مت ھساردلا هذھ يف. ةیلوبلا

 . لسلستملا هرملبلا لعافت قیرط نع  uidA نیج مادختساب يئیزجلا ىوتسملا ىلع دكاتلا متو  UTI طسو ىلع تلازعلا عرز مت. 2019
  ریوصت متو لسلستملا هرملبلا لعافت مادختسا ب ھیلوبلا كلاسملل ھضرمملا نولوقلا اشیرشیا ایرتكب نم ةلزع 134 نیب fimHنیج راشتنا ةسارد مت

 ھیبیرقتلا اھماجحا دیدحت  مت Ladder )  ( يوونلا ضماحلا ةنیع عم  ةنراقملاب و 1%5. ةبسنب زوراكلاا ملاھ لیلحت  قیرط نع  fimH bp نیج
 و نیجلا اذھ كلتمت تانیعلا هذھ نم  %94.8نا نیبت دقو     fimH نیجل يدعاق جوز 1000 نم ىلعا ملاھلا يف عملالا طیرشلا لاثملا لیبس ىلعف

.ھكلتمت لا 5 2.%
 


