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Abstract
The prevalence of antibiotic resistance in Enterobacteriaceae has increased sharply in recent years. Extended-
spectrum ß-lactamase-producing Enterobacteriaceae include Escherichia coli has become especially 
common. Although traditionally linked to risk factors such as prior hospitalization and antibiotic use, these 
bacteria have become increasingly recognized in the community, especially as pathogens in urinary tract 
infections (UTIs). In this study urine samples from 150pregnant women clinically diagnosed with UTIs 
were used for Gram staining, culture, API 20 E and singleplex PCR. Singleplex PCR was performed with 
primers targeted to chuA and yjaA genes and anonymous DNA fragment TspE4C2 of E. coli. The positive 
singleplex PCR products were identified by presence of 279 bp, 211 bp and 152 bp amplicons of chuA and 
yjaA genes and anonymous DNA fragment TspE4C2 for of E.coli. Conventional methods of Gram staining, 
culture and API 20E test showed positive result for E. coli in 35 (40%) out of 150 pregnant clinically 
diagnosed with urinary tract infection. PCR detected 24 (27.5%) out of the 35 (40%) samples that were 
positive for E. coli. The majority of UTIs caused by spectrum ß-lactamase-producing Enterobacteriaceae 
include E. coli was acquired in the community, so rapid, specific and sensitive molecular are urgently needed 
to better prevalence, prevent and treat these infections in Iraq.
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Introduction

Urinary tract infections are either acquired from 
the acquired infections community, or Nosocomial 
Infections which is the second largest cause of 
Bacteraemia in hospitalized patients(1). Urinary tract 
infection (UTIs) is one of the most common diseases 
caused by different types of pathogens. Women 
are often more likely to be infected than men for 
physiological and anatomical reasons of the urinary 
system(2). Urinary Tract Infections (UTIs) are important 
and common health problems in developing and 
developed countries and the major proportion of them 
are bacterial pathogens. UTIs are an infection caused by 
the presence and growth of microorganisms anyplace in 
the urinary tract. It is usually causes by bacteria from 
the digestive tract, which the reach the opening of 
the urethra and begin replication to cause infection(3) 
Pregnancy is one of the factors that increase the risk of 

urinary tract infection, which is one of the most common 
complications that women suffer during pregnancy, 
especially when the injury develops to kidney infections, 
which leads to complications and risks to the mother 
and fetus, especially when not treated(4). Urinary tract 
infection occurs in all ages in pregnant women and in 
various stages, and the third stage of pregnancy is the 
most common stage of pregnancy with urinary tract 
infections(5). Bacteria are the most frequent cause of 
UTIs and aerobic Gram negative bacilli predominant(6) 
Urinary tract infections occur when bacteria invade 
the tissues of the urinary system, which extends from 
the opening of the urethra to the renal cortex, and that 
clinical symptoms, diagnosis, treatment, complications 
and their long-term significance vary depending on the 
site of the injury and the presence or absence of birth 
defects in the urinary system(7).

Identification of bacterial isolates is an essential 
task of clinical microbiology laboratories, and its` 
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relies on phenotypic tests. Traditional phenotypic 
identification is difficult and time consuming, while 
genotypic identification is emerging as an alternative 
or complement to established phenotypic methods. 
Typically, genotypic identification of bacteria involves 
the use of conserved sequences within phyelogenetically 
informative targets(8). Phylogeny is the study of the 
evolutionary history and relationships among individuals 
or groups of organisms. Molecular phylogeny has also 
revealed that horizontal transfer plays an important and 
unexpected role in evolution(9). The aim of present study 
is to review the impact of E. coli in causes of urinary 
tract infections in pregnant women, and to study the role 
of chuA and yjaA genes and anonymous DNA fragment 
TspE4C2 in the molecular detection of E. coli diagnosed 
with urinary tract infections.

Materials and Method

Mid-stream urine samples were obtained from 
pregnant women clinically diagnosed with urinary tract 
infection in Al-Hussain Teaching Hospital, Thi-Qar, 
south of Iraq for a period from March to July 2020. 
The samples (150) of urinary tract infections were 
investigated. Patients’ ages ranged from 18 to 42 years. 

Identification of the bacteria 

Urine samples were obtained from150 pregnant 
women clinically diagnosed with urinary tract 
infection and directly processed for bacterial isolation 
and identification using standard methods according 
to(10). The urine samples were cultured on blood and 
MacConkey agars as an enrichment and deferential media 
for E. coli from other Enterobacteriaceae members and 
incubated aerobically at 37°C for 24 hrs. After that the 
bacterial isolates from positive samples were activated 
using brain heart infusion broth and incubated at 37°C 
for 18 hrs. Gram stains were performed. API 20 E was 
used as a further conventional diagnosis for the E. coli 
isolates from other Enterobacteriaceae isolates.

DNA extraction. 

DNA was extracted from the isolates using 
Quantiphore® Bacterial DNA Extraction spin kit 
according to manufacturer’s instructions (Anatollia, 
Turky) 

The primers for ChuA and YJa genes and anonymous 
DNA fragment TspE4C2 of E. coli as the target genes 
for this study were selected according to (11). 

Table 1: Primer name, sequence and expected product size of ChuA and YJa genes and anonymous DNA 
fragment TspE4C2 of E. coli

Primer name  sequence (5’→3’)     Size product

chuAF GACGAACCAACGGTCAGGAT 279bp

chuA R        TGCCGCCAGTACCAAAGACA

yjaA F        TGAAGTGTCAGGAGACGCTG         211bp

yjaA R         ATGGAGAATGCGTTCCTCAA 

TspE4C2 F GAGTAATGTCGGGGCATTCA   152bp

TspE4C2 R       CGCGCCAACAAAGTATTACG
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Table (2):- PCR conditions of chuA, yjaA and TspE4C2.

PCR step Temp. °C Time Repeat 

Initial Denaturation 94 3mim 1

Denaturation 95 30sec

Annealing 4 30sec 35cycle

Extension 72 5min

Final extension 72 5min 1

Results 

The result of conventional methods showed positive 
result for E. coli in 35 (40%) out of 150 pregnant women 
clinically diagnosed with urinary tract infection. PCR 
detected 24 (27.2%) out of the 35 (40%) samples that 
were positive for E. coli samples that were positive 
using Gram staining, culturing on MacConky and blood 
agar, The result of ChuA and YJa genes and anonymous 
DNA fragment TspE4C2 amplification by singleplex 
PCR using ChuAF, ChuAR, YJaF, YJaR, TspE4C2F 
and TspE4C2R primers, respectively. Pregnant women 

(150) clinically diagnosed with urinary tract infection, 
a positive result for E. coli was detected in 24 (27.5%) 
out of the 35 (40%) samples who were gave positive 
result by the conventional methods. The singleplex PCR 
products and 50-1500 bp DNA ladder were resolved by 
electrophoresis, signleplex PCR product were loaded on 
1.5% agarose gel and run at 70 volt/ cm for one hour. 
The gel was stained with ethidium bromide solution (0.5 
μg/ ml) for 15-30 minutes.

Figure 1: Gel electrophoresis of singleplex PCR products 211 bp of YJa gene for E. coli isolates using 1.5% 
agarose gel at 7 volt/ cm for 1hour. Lane 1: 50-1500bp DNA ladder, lane 2-24: PCR products of YJa gene. 
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Figure 2: Gel electrophoresis of singleplex PCR products (152 bp) of TspE4C2F DNA fragment for E. coli 
isolates using 1.5% agarose gel at 7 volt/ cm for 1 hour. Lane 1: 50-1500 bp DNA ladder, lane 2-24: PCR 

products of TspE4C2F DNA fragment

 
Figure 3: Gel electrophoresis of singleplex PCR products of ChuA gene (279bp) for E.coli isolates using 
1.5% agarose gel at 7 volt/ cm for 1 hour. Lane 1: 50-1500 bp DNA ladder, lane 2-24: PCR products of 

ChuA gene. 

Discussion 

The results showed that E. coli was the most 
isolated bacteria that causes UTIs in pregnant women. 
these results came close to the results obtained by the 
researcher(11) showed that E. coli was the most common 
causative agent as a cause of UTI in pregnancy (46%), 
also came close to the result recorded by(11) study 
on adult patients, the largest isolation rate of E. coli 
was 31.5%. and in the study of the researcher (12) that 
have conducted on pregnant women with diabetes, the 
incidence of E. coli was( 37.7%. ). Also these results 
agree with data from various medical records showed 

that the epidemiology of the pathogens of UTI is 
represented by E. coli the most common causative agent 
which was 51.70%, In Iraq(13), have found that the most 
prevalent bacteria in the urinary tract infections were 
E. coli. Another study by(14) on UTIs, revealed that the 
E. coli was (52.2%) which represent the most common 
bacterial isolates .The benefits of molecular methods are 
more sensitive, more qualitative for results, materials 
available, but the drawback of molecular methods is 
costly. These explanations made molecular methods 
relatively more accurate than conventional methods 
(15). The data of present study agrees with the study 
conducted by (16) that confirms the efficacy of the PCR 
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assay compared to conventional methods of diagnosis in 
the clinical setting (17). 

In conclusion, this study has demonstrated the 
efficacy of the ChuA and YJaF genes and TspE4C2F 
DNA fragment as molecular markers to detect of the 
E. coli in pregnant women with urinary tract infection 
offers the possibility of reducing the risk to the mother 
and fetus, also the present study referred to possibility of 
using the singleplex PCR-based test as a rapid, specific 
and sensitive method to prevalence the E. coli 
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