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Abstract

One hundred and ten samples of the tap water in Baquba city were collection .Ten isolates were obtained.
The results of the sensitivity test showed that 10 isolates were multidrug, 10 isolates exhibited moderate
resistance ranging from 5-8 antagonists. Through the use of the RAPD-PCR profiling system, the vast

majority of Escherichia coli strains under study have large genomes and high virulence factors by belonging
to group A2. Results of genetic profiling using the ERIC- PCR and BOX-PCR system showed several groups
of isolates were identified as having a genetic variation and B2 group was given the highest proportion
of ERIC- PCR system,70% in ERIC While A2 group was given the highest proportion of BOX- PCR
system,40% in the BOX indicating that there is a negative spread The present study indicates that there is a
correlation between taxonomic systems was evident by the distribution of isolates in each pattern and group.
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Introduction

Escherichia coli is a gram-negative bacteria
belonging to the Enterobacteriaceae family, short bacilli,
facultative anaerobic)). E. coli is a major component of
the human normal intestinal flora. Among the intestinal
pathogens'?). There are several virulence factors that
contribute to E. coli pathogenicity, such as enterotoxins,
endotoxin and biofilm formation®. These bacterial
strains are a potential reservoir for antimicrobial
resistance genes”. The widespread development of
resistance to several different antibiotics is generally
as a result of lateral or horizontal gene transfer. Many
studies have demonstrated that plasmid transfer
between bacteria occurs in diverse environments®). E
coli bacteria are used as biomarkers such as their use
as a source of faecal contamination in environmental
samples. Where the presence of these strains (whose
habitat is the intestines of humans and animals) in the
water indicates fecal pollution resulting from humans
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or animals, and thus environmental pollution.®”. PCR
fingerprinting method like enterobacterial repetitive
intergenic consensus (ERIC- PCR) and BOX-PCR has
been extensively used to study genetic relationship as
they have discriminatory capability in differentiating
different genera of bacteria®).

The aim of this study is study virulence factors
and genetic diversity for E. coli bactera isolates from
environmental sources (water).

Materials and Method

E. coli sample collection and identification: In
this study, ten isolates of E. coli were isolated from 110
tap water sample at the Baquba city,during October-
December 2019.

Take known volume (30 mL) of water samples
collected from tap water in Baquba city, cultured on
Maconkey broth medium to ensure that the samples
are contaminated with Gram-negative bacteria, and
then cultured on contaminated samples on Maconkey
agar plates, and then cultured on Eosin methylene blue
agar plates for isolation of enteric bacteria. Gram stain
and other biochemical tests were used such as IMViC
Tests,Urea and Kligler Iron Agar.®).



Susceptibility test of antibacterial agents

Susceptibility of all the isolates to different
antibiotics was determined by the disc diffusion method
as recommended by the Clinical and Laboratory
Standards Institute (CLSI) (10). The antibiotic discs
used in this study were (Tetracycline (30pug), Imipenem
(10pg), (30pg), Aztreonam (30pg),
Levofloxacin (5ug), Cefuroxime (30pg), Trimethoprim-
sulfamethoxazole (1.25/23.75ng), Azithromycin (15pg),
Cefoxitin (30pg), Ticarcillin- clavulanate (75/10pg),
Cefpodoxime (10pg). Ampicillin-sulbactam (10/10png))
Each antibiotic concentration was applied on the surface
of Muller Hinton agar plates inoculated with E. coli
isolates and incubated at 37°C for 24 h.

Doxycycline

Biofilm formation detection wusing Micro
Titer Plate method (MTP): The bacterial isolates
were cultured on nutrient broth for 18- 24 hr at 37°C
aerobically. About 200 puL of the bacterial suspensions
were transferred into polystyrene plates containing 96
wells and a broth without bacterial inoculum was used
as a negative control. The plate was incubated for 24
hr. The bacterial suspensions then removed and each
well was washed three times with sterile saline solution
(0.9% NacCl). The cells stuck on the walls were fixed
with 200 pL of methanol for 10-15 minutes. The
methanol was removed, the plates were left at room
temperature to dry and they were stained with 200 puL
of crystal violet 0.5% for 10-15 minutes. The plates then
washed with distilled water 2-3 times and dried at room
temperature. The absorbency was taken in an ELISA
reader at wavelength of 630 nm, (!'). The value of the
optical densities for each isolate (ODi) was obtained by
averaging the three wells, and this value was compared
to the optical density of the negative control (ODc). The
isolates were classified into four categories, according
to the mean optical densities (ODi) in relation to the
ODc results. If ODi < ODc; considered non-adherent,
ODc<0Di<2*0Dc; considered moderately adherent and
if 2*ODc<ODi which considered strongly adherent(!2),

Detection of Acyl-homoserine lactone(AHL) by
colorimetric method: The isolates were incubated in
5 mL Mueller Hinton broth overnight at 37°C. 1.5 mL
of the suspension was centrifuged at 10,000 rpm for 15
min, the supernatant was transferred and this step was
repeated twice Subsequently liquid-liquid extraction
using ethyl acetate for 10 min and the organic phase
(top) was removed. Next, the samples were dried at
40°C, they transferred 40 pL to a microplate and added
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50 pL of 1:1 solution of hydroxylamine 2 M: NaOH 3.5
M and 50 pL ofl:1 solution of FeCI3 10% in HCI 4 M:
Ethanol 95%. Finally, the optical density at 520 nm was
measured in a plate reader.(!3).

Rep-PCR profile and
construction(ERIC, RAPD, BOX)

dendrogram

E. coli DNA was prepared for PCR according to the
method described (4.

Rep-PCR was performed using The ERIC forward

primer  (5’-ATGTAAGCTCCTGGGGATTCAC-3’)
and reverse primer
(5> AAGTAAGTGACTGGGGTGAGCG-3")19  were

used to amplify repetitive equences present in the
chromosomal DNA of E. coli isolates. ERIC-PCR was
carried in 25pl, volume comprising of 100ng of E.
coli DNA, 1.5ul (10 pmol) of each primer and 12.5ul
Mastermixe. Filtered water was added to the mixture to
make a final volume of 25ul. Reactions were carried out
using a programmable thermocycler according to the
following thermocycling conditions: initial denaturation
at 94 °C for 1 minute, with the next 30 cycles consisting
of a denaturation step at 94 °C for 30 seconds, annealing
at 52 °C for 35 seconds, extension at 72 °C for 4 minutes,
and a final extension for 5 minutes at 72 °C.

RABD(1247) (5 - AAGAGCCCGT-3) (9, PCR
was carried out in a 25l reaction mixture, comprising
of 100 ng of E. coli DNA, 1.5ul (10 pmol) each primer
and 12.5ul Mastermixe. Filtered water was added to the
mixture to make a final volume of 25ul. conditions were
as follows 95°C for 15 min, 35 cycles of 94°C for 1 min,
38°C for 1 min and 72°C for 2 min, with a final 10 min
elongation step at 72°C.

BOX (5 - CTACGGCAAGGCGAC-GCTGACG-3)
(17). PCR was carried out in a 25l reaction mixture,
comprising of 100 ng of E. coli DNA, 1.5ul (10 pmol)
each primer and 12.5ul Mastermixe. Filtered water was
added to the mixture to make a final volume of 25ul.

Conditions were as follows: after an initial
denaturation at 94 C for 5 min, 35 cycles of denaturation
(94 _C, 1 min), annealing (40_C, 2 min) and extension
(72_C, 2 min) were performed, followed by a final
extension (72_C, 10 min). Amplicons (15ul) were
analyzed PCR products were detected in 1.5 % agarose
gel, stained with ethidium bromide and visualized by
transilluminator. Dendrograms were constructed using
unweighted pair-group method of arithmetic average

(UPGMA).
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Results and Discussion

Ten E. coli isolates were obtained from 110 samples
represented 9.09 % from the total samples collected
from tap water the Baquba City between October tothe
December 2019. E. coli identified known through the
classical diagnostic and genetic diagnostic tests. All
results shown in figure 1,2,3 and 4 also in Table 1.

All isolates of E. coli were tested for antibiotic
sensitivity test according disck diffusion test against
12 different antibiotics Previously mentioned. The
percentage of resistance to the antibiotics used as
follows: Aztreonam was 80%, Cefpodoxime 70%,
Trimethoprim- sulfamethoxazole 55 %, Cefoxitin 45%,
Cefotaxime 45%, Doxycycline 70%, Azithromycin 60%,
Ticarcillin-clavulanate 25%, Ampicillin-sulbactam 15%,
Tetracycline 65%, Levofloxacin 50 % and Imipenem
30% as shown in the chart 1.
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Fig. 1 : A diagram showing the resistance level of isolates for each Antibiotic

Transmission of the resistance between the intestinal
family strains and the transition may be through spaying
or bacterial coupling. Break the betalactam ring, or add
proximity between the antibody and target sites (PBPs)
or alter the permeability barrier (1819,

Biofilm formation (Micro-titer plate method
(MTP)): All E coli isolates from water were 10 (100%)
isolates forming biofilms, 80% of isolates were Moderate
biofilm where 20% of isolates were strongly biofilm

In other studies on bacterial resistance and biofilm
formation in E. coli . in study for a total of 88 isolates the
percentages of non-forming strains and weak, moderate
and strong production capacity biofilms were 6.8, 36,
39.7 and 17.4%, respectively?)

Detection of Acyl-homoserine lactone (AHL) by
colorimetric method: Nine E coli isolates from water
(90%) isolates Producer of Acyl-homoserine lactone.

Several studies have reported that E. coli is not
able to produce AHL, yet has the ability to alter their
pattern of gene expression and phenotypic properties in
response to AHL®D,

Genotyping systems:

ERIC-PCR Profiling System: The isolates are
classified according to the ERIC typing system and on
the basis of the number of bands they own and according
to the Dic program, the two main groups are apaered
Group A and Group B:

The A group was characterized by having only 2
isolates . While group B was characterized by 8 isolates
out of a total of 10 isolates under study. This group was
divided into 2 subgroups under Group B, B1, B2 as
shown in Diagram 2. The B1 group has one isolate only.
The B2 group has 7 isolates.



Medico-legal Update, January-March 2021, Vol. 21, No. 1 1341

Straintd

§

ERIC

Fig. 2 :Dendritic analysis,and The resulting packets of ERIC - PCR reaction to some isolates of E.coli
bacteria. (using electric relay technology for 1.5 hours and a voltage of 50 volts. The letter M denotes the
volumetric guide 1kb

Many of the studies that used the ERIC-PCR system
. Some of them differed in the size of the bands, their
number or the number of patterns that emerged. Part of
this difference may be due sometimes to the numerical
variation of isolates used . The study explained that
eighteen profoles each contained 2 to 5 isolates showing
a similar genetic pattern. Similar genotype 2, The
study showed that genetically modified isolates of the
ERIC system of 27 different types can be grouped into
4 groups with similarities from 86 percent. Its bands are
from 3 to 15 and the size is from 0.1 to 5.0 kb. 3

BOX-PCR Profiling System: The isolates are
classified according to the BOX typing system and on
the basis of the number of bands they own and according
to the Dic program, the two main groups are apaered
Group A and Group B:

The A group was characterized by having 6 isolates.
This group was divided into 2 subgroups under Group
A, Al, A2 . The Al group has two isolates. The B2
group has 4 isolates. While group B was characterized
by 4 isolates. This group was divided into 2 subgroups
under Group B, B1, B2 as shown in Diagram 3. The B1
group has one isolate only. The B2 group has 3 isolates.

BOX

Fig. 3 :Dendritic analysis and the resulting packets of BOX- PCR reaction to some isolates of E.coli bacteria.
(using electric relay technology for 1.5 hours and a voltage of 50 volts. The letter M denotes the volumetric
guide 1kb)
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BOX-PCR was second only to the PCR-5 GTG
method. The researchers noted that the method of BOX-
PCR showed high discriminative strength by generating
127 clear packets ranging from 0.16 to 3.9 kB whereas
ERIC-PCR generated 61 packets ranging from 0.56 to®*),
The study also showed that stereotyping method that
exploit the repeated elements distributed to the genome
are more useful for assessing genetic diversity).

RAPD -PCR Profiling System: The isolates are
classified according to the RAPD typing system and on
the basis of the number of bands they own and according

——————— St
m—— T

|: Straintl
Strain2

to the Dic program, the two main groups are apaered
Group A and Group B:

The A group was characterized by having 6 isolates.
This group was divided into 2 subgroups under Group
A, Al, A2 . The Al group has two isolates. The A2
group has 4 isolates. While group B was characterized
by 3 isolates . This group was divided into 2 subgroups
under Group B, B1, B2 as shown in Diagram 6. The B1
group has two isolated. The B2 group has one isolate.
While one isolation was out group.
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Fig. 4: Dendritic analysis and The resulting packets of RAPD- PCR reaction to some isolates of E.coli
bacteria. (using electric relay technology for 1.5 hours and a voltage of 50 volts. The letter M denotes the
volumetric guide 1kb)

The presented dual RAPD-PCR method has
demonstrated a high level of resolution that allows for

identification of distinct E. coli clones. Historically,
RAPD assays have exhibited low reproducibility(Z%).

Table 1: Patterns of total isolates of E. coli according to the ERIC, BOX, RAPD system, number and
percentage according to each category.

ERIC A B1 B2

No. isolated 2 1 7

Percentage % 20% 10% 70%

BOX Al A2 Bl B2

No. isolated 2 4 3 1

Percentage % 20% 40% 30% 10%

RAPD Al A2 Bl B2 Out group
No. isolated 2 4 2 1 1
Percentage % 20% 40% 20% 10% 10%
Total 10 (100%)




Conclusion

The present study indicates that there is a correlation
between taxonomic systems was evident by the
distribution of isolates in each pattern and group.
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