
6. Discussion & Conclusion 

Usually commensals fall in the Phylogroups A and 
B1. The presence of greater number of virulent B1 
phylogroup isolates originating from municipal 
water supply indicates that the supply system might 
be contaminated with virulent E. coli such as 
enterotoxigenic E. coli carrying mobile genetic 
elements such as plasmids which might be 
transferred to the commensal strains. 
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2.  Aims 

 

• To determine  the different VFs  present 

in the  isolates (n=200) from two different 

sources: municipal supply water and 

household drinking water 

 

• To compare the relative abundance of the 

four different phylogroups  
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1. Background 

 

• Pathogenic E. coli in drinking water :  
Despite  the fact that majority of  E. coli are 
commensals: some strains of specific virulence 
attributes  cause intra- and extraintestinal 
infections . For example- nearly 840 million 
annual cases of ETEC are  documented in the 
developing countries  [1] 
 

• Assigning E. coli  to phylogenetic 

groups : Rapid and  simple determination to  
compare  the strains  in terms  of their  
ecological niche, life history [2], and virulence  
factors [3].  
 

• Limited reports of distribution of 

phylogenetic groups and VFs in municipal 
water supply of a densely populated area for 
instance – Arichpur in Dhaka city.  

 

 

4. Study design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Collection of 100 ml water samples 
from HH drinking water and Municipal 

supply water 

Filtration  through the Millipore 0.45 µm 
filter 

Plating on m-TEC agar followed  by 
incubation  at 44.5° C for 24 hours. 

Preliminary identification by biochemical 
tests 

Molecular  confirmation of  E. coli  by 
detecting the uidA gene by Real-time  PCR  

Detection of  Virulence genes  eltB, estA, 
vt1, vt2, eaeA, pCVD432, bfpA, ial, ipaH  by 

by multiplex PCR  [4] 

Classification of the isolates into 4 major groups 
(A, B1, B2, D)  based on the distribution of 

chuA, yjaA and DNA fragment tspE4.C2 genes 
[5]   

 5. Results 

                         Culture  technique 
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Figure 1:  E. coli on (i) m-TEC, (ii) EMB, (iii) MUG  

 

 

 

 

     

               (i)                     (ii)               (iii)           (iv) 

Figure 2: Biochemical test results - (i) Indole 

production, (ii) Methyl-red test (iii) Citrate utilization 

test (iv) Kiglers Iron Agar 
 
 

Molecular detection by real-time PCR  
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Amplification plot of uidA gene detection by  
real-time PCR 

 
Detection of virulence genes  and phylogenetic 

group determination 
 

 
                
 
 
   
 
 
                   
                           (i)                                                (ii) 
 Figure 4: (i) virulence genes –lane 1 (vt1, vt2, eaeA), lane 
2(estA, eltB), lane-3 (bfpA), lane-4 (ial), lane-5 (pCVD). 
Respective band sizes  are: vt1-130 bp, vt2 -298 bp, eaeA-
376 bp, estA-147 bp, eltB-322 bp, ial- 320 bp, bfpA-367 
bp, pCVD-630 bp   (ii)  Phylogroup determination- Lane 1 
(chuA-279 bp), Lane 2-(yjaA-211 bp), Lane 3 (tspE4.C2-
152 bp), Lane-4 (NTC),  Lane -5 M (Marker) 

 

 

 

 

                    
                                                                    
                        (i)                                              (ii) 
Figure 5: (i) Predominance of phylogroup  B1 over  
other phylogroups (n=200)  (ii) Virulence profile 
among B1 phylogroup (n=157) 

 

3. Study site 

1.2 km2 densely populated area of Dhaka city 

located in Bangladesh 

 

 

 

 

 

 

 

 

Abstract 
 
Escherichia coli is a commensal organism of the digestive tracts of many 
vertebrates, including humans. Contamination of drinking water with 
pathogenic E. coli is a serious public health concern. This study focused on 
the distribution of phylogenetic groups and virulence gene profile of E. coli 
isolated from drinking water in Arichpur, a low income area of Dhaka, 
Bangladesh. The distribution of the phylogroups and virulence genes were 
investigated in 200 isolates among them 110 isolates were from municipal 
water supply system and 90 were from household drinking water. Gene 
profile of virulence factors was done based on the presence of eltB, estA, 
vt1, vt2, eaeA, pCVD432, bfpA, ial, ipaH by PCR. The classification of the 
isolates into 4/5 major groups (A, B1, B2, D2, D3) was done based on the 
distribution of chuA, yjaA and DNA fragment tspE4.C2 genes. Results 
demonstrated predominance of phylogroup B1 78.5 % (157/200) followed 
by B2 phylogroup 13% (26/200) and phylogroup D 8.5% (17/200).The genes 
eltB, estA and eaeA was present in 27.39% (43/157), 37% (74/157), and 
10.5% (21/157) of B1 phylogroup isolates, respectively. The calculated chi-
square value and P-value were 10.23 and 0.001. Therefore, it can be 
inferred municipal water supply was a greater contributor of pathogenic E. 
coli from the B1 phylogroup. Usually commensals fall in the Phylogroups A 
and B1. The presence of greater number of virulent B1 phylogroup isolates 
originating from municipal water supply indicates that the supply system 
might be contaminated with virulent E. coli such as enterotoxigenic E. coli 
carrying mobile genetic elements such as plasmids which might be 
transferred to the commensal strains. 
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