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ABSTRACT 
 

The Aim :The training intended to quarantine bacteria Escherichia coli from urinary tract infection, 

wound, burns patients and investigating the genes ChuA, yjaA, TspE4.C2 of the phylogenetic 
groups. 
Study Design: 100 samples were collected from patients with urinary tract infection, wounds and 
burns, for a period from the twenty-seventh of July 2022 to the eleventh of December 2023, and 
after diagnosing the samples in the laboratory by means of selective media, the addition of the 
VITEK-2 compact. 
Place and Duration of Study: All samples collected from July to December 2023. Samples were 
cultured on a MacConkey and Eosin Methylene Blue agar (EMB) and VITEK2 compact. 
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Methodology: A total of 100 sample from bacteria Escherichia coli sample   Isolated from urine, 
wounds, burns Collected from several hospitals in city of Najaf included (Al-Sadr Teaching Hospital, 
Al-Najaf Teaching Hospital, Al-Furat Al-Awsat Hospital, Al-Hakim General Hospital, Al-Zahra 
Teaching Hospital, Burns Center, Public Health Laboratory). 
Results:  The results showed that the incidence of urinary tract infection 91%, and wound was 7%, 
while burns was 2%. the genes ChuA, yjaA, TspE4.C2 of the phylogenetic groups isolates were 

investigated using the PCR technique. 
Conclusion: they were classified into four groups according to the presence or absence of these 
genes, so the results for group B1 was (44%), B2 (43%), D (12%), and A (1%). 
 

 
Keywords: Genes; ChuA; yjaA; TspE4.C2; Escherichia coli. 
 

1. INTRODUCTION 
 
Escherichia coli belong to the family 
Enterobacteriaceae, it is found as normal flora in 
the intestines of mammals , negative gram’s 
stain, facultative anaerobic, rod shaped, cause 
many diseases such as urinary tract infection 
(UTI), genital infection, wound infections, 
respiratory infections ]1[. The genus Escherichia 
has species (E. coli, E. hermanii,  E. blattae, E. 
fergosonii, E. vuneris), and these species differ 
among themselves in terms of biochemical 
interactions, and the species E. coli is the most 
common in causing diseases ]2[. Escherichia coli  
is one of the most common isolates and 
classified into three major groups, according to 
their biological significance to humans, groups is 
1- extraintestinal pathogenic strains 2- intestinal 
pathogenic strains 3- commensal strains ]3[. 
Commensal strains belong to phylogenetic 
groups A or B1, while extraintestinal pathogenic 
strains belong to phylogenetic groups B2 or D, 
which possess more virulence factors than 
commensal ]3[. Clermont and Colleagues 
developed a triplex PCR assay to detect the 
genes chuA, TspE4.C2, yjaA in 2000 ]4[. 

Clermont and colleagues found 100% of the 
ChuA gene present in group D and B2, the 
function of this gene being heme-transporting in 
E.coli O157:H7 and not found in group A                
and B1 ]5  .[ and found the TspE4.C2 gene 
present in group A and missing in                     
group B1, and the yjaA gene identified in The 
beginning of the sequence E. coli K-12                   
which is found in group B2 and missing in group 
D]4  [.   
 

2. MATERIALS AND METHODS  
 

2.1 Bacterial Strains 
 
Overall of 100 sample from bacteria Escherichia 
coli sample   Isolated from urine, wounds, burns 
Collected from several hospitals in city of Najaf 
included (Al-Sadr Teaching Hospital, Al-Najaf 
Teaching Hospital, Al-Furat Al-Awsat Hospital, 
Al-Hakim General Hospital, Al-Zahra Teaching 
Hospital, Burns Center, Public Health 
Laboratory) collected from July to December 
2023. Samples were cultured on a MacConkey 
and Eosin Methylene Blue agar (EMB) and 
VITEK2 compact, it is shown in  Fig. 1. 

 

 
 

           Fig. 1. E. coli isolated on MacConkey and EMB agar 
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Table 1. primer sequences used in the study 
 

Target gene Primer sequence Product size (bp) References 

TspE4.C2 GAGTAATGTCGGGGCATTCA F 
CGCGCCAACAAAGTATTACG   R      

152 
 

Clermont et 
al., (2000) 

YjaA F           TGAAGTGTCAGGAGACGCTG 
ATGGAGAATGCGTTCCTCAAC          R 

211 

ChuA 
 

F      GACGAACCAACGGTCAGGAT 
R    TGCCGCCAGTACCAAAGACA   

279 

 

2.2 Phylogenetic Detection  
 
All isolates were assigned to one of the four main 
E.coli phylogenetic groups (A, B1, B2, D) by use 
of the multiplex PCR ]4[ . DNA was extracted for 
all isolates by boiling method. phylogenetic 
groups was determined by PCR using  primers 
TspE4.C2, YjaA, ChuA. Primer sequences are 
shown in Table 1. PCR amplifications              
under the following conditions: TspE4.C2  initial 
denaturation at 93°C for 5 min and denaturation 
93°C for 30 sec and annealing 54°C for 30 sec 
and extention 72°C for 30 sec and cycles 35 and 
final elongation 72 °C for 5 min. while yjaA initial 
denaturation at 95 °C for 5 min and denaturation 
95°C for 30 sec and annealing 56°C for 30 sec 
and extention 72°C for 30 sec and cycles 35 and 
final elongation 72°C for 5 min. ChuA initial 
denaturation at 94°C for 5 min and denaturation 
94°C for 30 sec and annealing 55°C for 30 sec 

and extention 72 °C for 30 sec and cycles 35 and 
final elongation 72°C for 5 min. 
 

3. RESULTS 
 

3.1 Distribution of Phylogenetic Groups 
in Pathogenic and Commensal Strains 

 

The distribution of phylogenetic groups isolates 
from urine, wound and burns: B1(44%), 
B2(43%), D(12%), A (1%), respectively, shown in 
Fig. (2), Table (2). It found 100% of the ChuA 
gene present in group D and B2, the function of 
this gene being heme-transporting in E. coli 
O157:H7 and not found in group A and B1 ]5 
[.and found the TspE4.C2 gene present in group 
A and missing in group B1, and the yjaA gene 
identified in The beginning of the sequence E.coli 
K-12 which is found in group B2 and missing in 
group D., It  is shown in Fig. (2). 

                                                      

 
 

Fig. 2. shows genes ChuA, yjaA, TspE4.C2 
 

Table 2. phylogenetic groups of E.coli isolated from different sources 
 

Phylogenetic groups Urine Wound Burns 

A 1% 0 0 
B1 41% 1% 2% 
B2 38% 5% 0 
D 11% 1% 0 
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4. DISCUSSION 
 
The current study showed, the percentage of 
phylogenetic groups  for infection with urinary 
tract infection, wounds and burns, where the 
percentage of group B1 (44%), followed by group 
B2 (43%), then D (12%), and A (1%), and this 
pattern is contradicts with Which was observed in 
a previous study of pathogenic bacteria 
Escherichia coli outside the intestine associated 
with urinary tract infection of Russian females, 
where the percentage of group A was (55%) 
followed by B1 and D (23%), and there was no 
isolate representing B1]6[. In previous studies, 
the resistant bacteria Escherichia coli involved in 
UTI showed a shift in evolution from group B2 to 
group A ]7,8[. Some studies showed that group A 
is dominant ]9,10,6  [ and there are other studies 
that showed that group D is dominant ]11,12[. 
And it contradicted with phylogenetic analyzes, 
which showed that pathogenic strains outside the 
intestine mostly belong to group B2 and less than 
group D ]13,14,15[. This study agreed with 
another study, where the percentage of group B1 
was the highest, reaching 21% and lower the 
group D and B2 ]16-22[. 
 

5. CONCLUSION  
 

The consequences exhibited that the incidence 
of urinary tract infection 91%, and wound was 
7%, while burns was 2%.  The genes ChuA, 
yjaA, TspE4.C2 of the phylogenetic groups 
isolates were investigated using the PCR 
technique. They were classified into four groups 
according to the presence or absence of these 
genes, so the results for group B1 was (44%), B2 
(43%), D (12%), and A (1%)  
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