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Abstract---This study aimed to identification of genotypic
characterization of lifA and fimH genes in 30 Enteropathogenic E.coli
(EPEC) isolated from children suffering from diarrhea using Polymer
Chain Reaction (PCR) technique. The results of agarose gel
electrophoresis of lifA and fimH amplicons showed that 19(63%) and
25(83%) isolates were possess these gene respectively.Conclusions:
There were high incidence of fimH and lifA genes in EPEC isolated
from children suffering from diarrhea.
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Introduction

Diarrhea is the second leading cause of death in children under five years of age.
Diarrhea is described as a sickness that causes the passing of three or more loose
stools per day or more frequently than is normal for a healthy person. Many
Factors could contribute to diarrhea such nutritional factors, hygiene conditions
and environmental (Tareen et al., 2022). Diarrhea affects people of all ages,
although infants and children under the age of five are more susceptible to
diarrheal infections than other age groups (Munhoz etal., 2021). Escherichia coli,
Campylobacter spp, Clostridium perfringens, Salmonella spp and Shigella spp. Are
among the organisms that cause infectious bacterial diarrhea (Nanok et al.,
2015). E. coli is an important member of the microbiota of various hosts, due to
its ability developed a pathos-features allowing it to adapt and live in varied
conditions. So that pathogenic E.coli can cause a wide spectrum of human
diseases (Lawal et al.,2022). In E. coli 80% of all strains have the capacity to
express type 1 fimbriae. Arguably, the fact that these adhesive organelles are so
common is indicative of important roles in the ecology of these bacteria. Fimbriae
consisting of all the structural components, i.e., fimA, fimD, fimF, fimG, and fimH
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(Bessaiah et al., 2021). It is now believed that virulence in E. coli is multifactorial
and that certain properties are associated primarily with virulent strains. The
main of this study is to identification of genotypic characterization of lifA and
fimH genes in 30 Enter-pathogenic E.coli (EPEC) isolated from children suffering
from diarrhea using Polymer Chain Reaction (PCR) technique.

Methods
Samples Collection

A total of 100 stool samples have been collected from children with acute diarrhea
under 5 years old of both sex whom attended to Al-Zahraa Teaching Hospital
during the period from September 2021 to Novmber2021.The stool samples were
collected in special sterile containers and all information about the patient about
patient were collected using a questioner. All samples were transported to the
Advance Microbiological Laboratory, Department of Biology, Faculty of Education
for Girls, University of Kufa for further manipulation of samples.

Ethical Approve

Samples were collected from patients after obtaining consent from them and
informing them that the samples taken are for research purposes accepted
methods.

Isolation and Identification of Bacterial Isolates (EPEC)

A stool sample were cultured directly on MaConkey agar for primary isolation of
EPEC and incubated at 37C for 24 hr,A Lactose fermenter colonies were
transferred to inoculate EMB by streaking method to confirmed primary
identification of EPEC,A metallic shine colonies were purified and preserved.
Microscopic examination and biochemical tests were followed up for further
identification of bacterial isoltes depending on MacFaddin, (2000).

Extraction of Bacterial DNA:
Boiling Methods that describe breviously (Sambrook and Russell,2001) has been
followed up for isolation of DNA from bacterial isolates.

Primers
The sequences all primers used in the polymerase chain reaction technique were

explained in table 1.

Table 1: The Specific Oligonucleotides (primers) and their sequences

* Molecular
% Volume to Weisht of
g Oligonucleotide Sequence yield 100 Am glicons References
O 50" —> 3 Pmol / pL ﬁap)
. F | TGCAGAACGGATAAGCCGTGG Johnson and
imH 300 508
I R | GCAGTCACCTGCCCTCCGGTA Stell, (2000)
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GTAGCCAACCCCCGATGAAA
, GAACAAAGAACATTTTCACCAGTT
lifA F C 300 501 Naderi, et al.,
R | CTTTCAGGTGGGGAACCCG 320 (2016)
PCR Technique

The mixture of PCR Technique for amplification of all genes was explained in table
2. All PCR tubes were centrifuged for 1 min at a speed of 10000 rpm then
transferred to the thermo cycler .Gradient PCR technique was carried out to
determine the optimum annealing temperature. The amplification steps were
programmed as shown in the table 2.

Table 2: The Condition of Amplification Process

oy g
g - Condition of Cycle 8 _
E| £5E | 88| &3 £ ko) SE
o 52 > S o» = 0 ) X~
O ST O =) 5~ 3 » 2w d O
=R 2] RS h T =T
L A g < g e 1 =
A O g <= @ = s
A
lifA 94/5 94/30 58/30
35 5/72 40/72
Fimh 94/5 94/30 60/30

Results and Discussion
Detection of lifA genes
The results of a garose gel electrophoresis of amplicon resulted from

amplification of lifA in EPEC showed that only 19 (63%) isolates were possess this
gene by appearance of amplicon with molecular weight 521 bp (Figure 1)

Figure 1: Agarose gel electrophoresis (1% at 80 volt for 1 hrs) of amplicon resulted
from amplification of lifA (521bp) of EPEC. M: molecular DNA ladder. Lanes (1-2-
4-5-6-8-10-12-13-14-18) positive results for amplification. Lanes (3-7-9-11-15-
16-19-24-27) Negative results for amplification
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LifA is a well-known virulence factor that functions as both a toxin and an
adhesin, although its secretion and function are unknown. LifA is the largest type
III effector found in any pathogen, with a calculated molecular weight LifA and
other type III secreted proteins have been proven to be translocate into host cell
(Deng, et a,l 2012). Typical EPEC might possess potential virulence factors (e.g.,
efal/lifA), which is outside the LEE. The efal/lifA gene has the product
lymphostatin /Efal, which inhibits the production of lymphokines and mitogen-
activated proliferation of peripheral blood lymphocytes and gastrointestinal
lymphocytes (Xu et al., 2017). The distribution of lifA was study in many previous
stedies. XuY et al., (2017) observed that efal/ lifA was the gene with the
strongest statistical association with diarrhea and efal/ lifA, found to be more
prevalent in EPEC strains. while Sirous et al.,(2020) confirmed that efal/lifA gene
was not observed in any of the EPEC .Slinger et al., (2017) showed 42% of EPEC
isolates were carriers IifA gene. Also Mercado et al., (2016) indicated that 30.5%
of EPEC isolates were carriers [lifA gene. Lima et al, (2019) noted that 40% of
EPEC isolates were carriers [ifA gene. Makobe et al., (2012) mentioned that
19.8% of EPEC isolates were possess [ifA gene. Memariani et al., (2019) reported
that of 16.7% of EPEC isolates were carriers [ifA gene. Morabito et al., (2003)
noted that efa/lifA gene is involved in the capability of EHEC to adhere to cells
and in the repression of the host lymphocyte activation response of EPEC.
Narimatsu et al., (2010) referred that the efal/lifA gene may be true diarrhea
pathogens. Badea (2003) revealed that efal/lifA gene is adherence factor and,
may play a role in adherence of EPEC infections that could then lead to diarrhea.

Detection of fimH genes
The results of a garose gel electrophoresis of amplicon resulted from amplification

of fimH in EPEC showed that only 25(83%) isolates were possess this gene by
appearance of amplicon with molecular weight 508 bp (Figure 2).

} =4
508bp . - -
= - g 1 T

100bp

1am Sorry 111!
Figure 2: Agarose gel electrophoresis (1% at 80 volt for 1 hrs) of amplicon resulted
from amplification of fimH ( 508bp) of EPEC. M: molecular DNA ladder. Lanes (1-
2-3-4-5-6-7-8-10-12-13) positive results for amplification. Lanes (9-11-16-17-28)
Negative results for amplification.
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The high prevalence of fimH indicates a certain role for such gene in adhesion. fim
H gene which codes for type 1 fimbriae, a critical for infection
establishment(Cergole-Novella et al.,2015). The results of the present study
reported that fimH gene was found in 25(83%) of EPEC isolates there was highly
prevalence of fimH gene in all specimens . It is a function of Factor of colonization
in extraintestinal infections and biofilm formation (Sarowska et al., 2019). The
distribution of fimH was studed in many previous studies. AL-Faham (2016) who
the reported that 90% of EPEC isolates have fimH gene. Khairy et al., (2016)
pointed 91.4% of EPEC isolates were carries fimH gene. Abolmaali et al., (2020)
revealed that 95.33% of EPEC isolates were possess of the fimH gene. Ahmed
(2016) showed that 90% of EPEC isolates have of the fimH gene. Also Abed
(2013) referred that 100% of EPEC isolates were carries fimH gene. Abass (2014)
found that 71% of EPEC isolates have fimH. Pourzare et al, ( 2017) noted that
65.9% of EPEC isolates were carries fimH gene. Johnson et al, ( 2019)
mentioned that 85% of EPEC isolates were possess of the fim H gene.
Tajbakhsh, et al., ( 2016) showed 85% of EPEC isolates have fimH gene.
Aljanaby ( 2017) noted that 83.33% of EPEC isolates were carries fimH gene.
Abd El-Baky, et al.,( 2020)noted 78.3% of isolates were carries fim H. while
Ekundayo et al, ( 2020) discovered that three E.coli bacterium strains (40/3)
belonged to the Phylogenic group D type, were carriers of the fim H. Tajbakhsh et
al.,(2016) reported that 93.33% of EPEC isolates were possess fim H. Hojati et
al.,(2015) conformed that 90% of EPEC isolates were carries fimH. Kargar, et al.
(2014) and Yun, et al., (2015) indicated that fimH gene were most important
virulence genes in E. coil strains isolated from fecal Samples.

FimH is one of the factors responsible for the ability of bacteria for adherence to
the surfaces of epithelial cells and mucous membranes of the host cells and the
necessary steps and basis in bacterial colonization, fimH encoding the adhesion
protein in E coli (Foroogh et al., 2021) which facilitate adhesion and colonization
ofisolates to the target cells. The high binding ability of fimH could result in the
increased pathogenicity of E. colij thus fimH could be used as a possible
diagnostic marker and/or vaccine candidate (Hojati et al., 2015).

Conclusions

There was high incidence of fimH and lifA genes in EPEC isolated from children
suffering from diarrhea.
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