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Abstract
Aim: This study aims to study the presence of E. coli in different animal feces samples. In
addition to investigate the relationships among these strains and previously isolated E. coli using
phylogenetic analysis.
Methods: One hundred feces samples were collected from cows and sheep in Basrah city. Vitek
and the PCR method using RNA were used to identify the isolated bacterial colonies.
Results: The result shows that the percentage of E coli recovered from cows was 86%, followed
by sheep at 82%. Based on 16S rRNA, all isolates showed a band of 1350bp when the gene was
amplified. DNA sequencing revealed that one isolate belonged to E. coli O145:H28, and the rest
onged to E coli O175:H7. The phylogenetic analysis shows that they fall into three categories.
@e evolutionary history was inferred using the MA method. Eight different DNA
sequences werﬁnalyzed in this investigation. lst+2nd+3rd+Noncoding locations of codons
were included. There were a total of 525 unique locations in the whole data set.
Conclusion: E coli strains can be recovered with high numbers from animal feces. This lead to

contamination of the water body and can transmitted to human and other animals.
Keywords: Polymerase Chain Reaction, Feces, Escherichia coli, cow, sheep

INTRODUCTION
E. coli is a prevalent pathogen in both humans and animals' gastrointestinal tracts. There are E.
coli strains that are common infections of people alﬁ animals, as well as others that are
innocuous commensals of the gastrointestinal system. It is a natural element of the intestinal
flora of warm-blooded animals, humans, and birds. Some strains, however, are pathogenic and
se various clinical disorders and diseases (Islam et al., 2015). Additionally, E. coli may cause
septicemia and diarrhea in a variety of hosts, including humans, birds, cattle, piglets, goats,
lambs, and buffaloes, as well as children in underdeveloped nations (Baker er al., 2019; Kaper,
2004).
As part of the natural gut flora, most E. coli strains are innocuous. They can benefit their hosts
by assisting in food digestion, creating vitamin K and B-complex vitamins, and inhibiting the
growth of dangerous bacteria inside the intestine. Humans, for example, require E. coli and other
types of bacteria in the digestive system to be healthy. E. coli is not exclusively confined to the
gastrointestinal tract. Its ability to last for brief durations outside the human body renders it a
valuable indicator for assessing faecal contamination in many environmental contexts, such as

water, soil, plants, and food items like vegetables and meat. Additionally, E. coli serotypes are




frequently host-specific, making it easy to identify whether the source of faecal contamination
came from humans, other animals, or birds (Baker et al., 2019). Infection with any of these
pathotypeﬂhas the potential to induce three overarching clinical syndromes: enteric/diarrheal
sickness, urinary tract infections (UTls), and scpsis!merﬁgitis. There are six main classifications
of intestinal pathogens, specifically enteropathogenic E. coli (EHEC), enterotoxigenic E. coli
(ETEC), enteroaggregative E. coli (EAEC), enteroinvasive E. coli (EIEC), and diffusely
adherent E. coli (DAEC)_The many pathotypes of Escherichia coli are often clonal assemblages
characterized by shared O (lipopolysaccharide, LPS) and H (flagellar) antigens, which establish
serogroups (based solely on O antigen) or serotypes (based on both O and H antigens) (Nataro,
& Kaper, 1998; Rodrigues et al., 1996).

MATERIALS AND METHODS

Sample collection

A total of one hundred faecal samples were obtained from cows and sheep residing in various
locations within the city of Basrah. The samples were put in clean cases with screw-on lids and
marked with their serial numbers and the time and date they were taken. Subsequently, t
collected samples were carefully transferred to containers chilled with ice and promptly sent to
the Laboratory of Microbiology at the College of Veterinary Medicine to undergo urgent

examination.

Bacteria]ﬁulation

Standard techniques were used to isolate and identify the E. coli present in the samples. The
faeces samples were introduced into tubes ﬁtaining newly made Tryptone Soya Broth ?P)
supplemented with Vancomycin. The tubes were then placed in an aerobic incubator at 37°C for
overgight incubation. Subsequently, the samples were transferred onto MacConkey agar plates
and allowed to grow for 24 hours at the same temperaturg,of 37°C. The colonies that underwent
lactose fermentation were immediately transferred onto Eosin methylene blue (EMB) agar and

incubated at 37°C for 24 to 48 hours. Colonies exhibiting a metallic appearance were collected

thereafter (McFadden, 2000; Collee, et al., 1996).

Bacterial Identification
Vitek-2 and the PCR method using 16s rRNA were used to identify the isolated bacterial

colonies.

Bacterial DNA Extraction and PCR Analysis.




Primer Sequence Primer sequence GC% Size of

'(E'rcn) Product
8 (bp
16s rRNA 5 5'- AGAGTTTGATCCTGGCTCAG- 3' 54.3 500 1250
R 5'- GGTTACCTTGTTACGACTT- 3’ 494 42.1
Animal No of samples No of E coli Percentage %
positive
Cow 50 43 86%
sheep 50 41 82%
Total 100 84 84%

Table 1 lists the primers used in this investigation ﬂiller et al., 2013). The primers were
dissolved in distilled water to get a stock solution with a finé concentration of 100 pmol/ul. This
stock solution was maintained at -20°C. To create a working primer suspension with a
concentration of 10 pmol/xl. 10 u1 of the stock solution was mixed with 90 x| of distilled water,
resulting in a final volume of 100 y1. Table 2 shows the PCR conditions.

Phylogenetic analysis

Using the UPGMA method, the evolutionary past was inferred (Sneath and Sokal,1973).

Table 1. The sequence of primers that used this study.

Table 2. The optimum condition of detection.

RESULTS AND DISCUSSION

Bacterial isolation




The result of bacteriﬁisolation and identification using culture characteristics and Vitek-2

identification, shows that the percentage &E coli recovered from cow was 86% followed by
able 3.

Table 3. Number and percentage of E. coli recovered from cows and sheep.

sheep 82%. The total percentage was 84%,

No. Phase Tm (*C) Time No. of cycle
1 Initial Denaturation 95°C 5 min 1 cycle
2 Denaturation -2 95°C 45sec
35 cycle
3 Annealing 56°C 45sec
4 Extension-1 72°C Imin
5 Extension -2 72°C 5 min. 1 cycle
Molecular identification

The bacterial DNA was isolated using 16S rRNA (Fig. 1). All isolates showed a band of 1350bp

when the gene was amplified using the primer mentioned above (Fig.2).

Figure 1. Gel electrophoresis of genomic DNA extraction from bacteria 1% agarose gel.




Figure 2. PCR product the band size 1350 . The product was electrophoresis on 1.5% agarose at 5

TBE buffer for 1:30 hours. M: DNA ladder 100bp.
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DNA Sequencing of rRNA gene

DNA sequencing revealed that one isolate belonged to E. coli O145:H28 and the rest to E. coli
O175:H7. The results of mutation occurring in genes are listed in table 4. Most are identical to
previously reported bacteria with 99% homology with a few transitions and transversion
mutations.

Eight new sequences were submitted to NCBI data base, these are ON680705.1; ON680706.1;
ON680707.1; ON680708.1; ON680709.1; ON680710.1; ON680711.1 and ON680712.1.

Table 4. Type of substitution of nucleotides in sequenced DNA.

168 ribosomal RNA gene

Type of Location | Nucleotide | Sequence ID | Sequence ID Source Identities
substitution with with
compare Submissions
1 Transvertion 228345 A\m ID: APO1970 | ID: ON680705 E. coli 99%

Transition 228569 A\G 3.1 1 0145:H28;
Transvertion 228798 G\T Human
Transvertion 228825 G\T

Transition 228840 G\A
Transvertion 228869 G\T




Transvertion 4422856 ID: CP0O6438 | ID: ON680706 E. coli 99%
Transition 4422858 C\T 3.1 1 O157:H7,
Transition 4422860 A\G Sheep
Transition 594768 G\A ID: CPO1583 | ID: ON680707 | E. coli O157; 99%
Transition 594783 2.1 1 Human
Transvertion 555482 % ID: CP03839 | ID: ON680708 E. coli 99%
Transition 555483 C\T 8.1 1 O157:HT7,
Transition 555486 TG Human
Transvertion 556081 G\C
Transvertion 16418 TG ID: CP05178 | ID: ON680709 E. coli 99%
Transition 16485 C\T 2.1 h O157:HT7;
Cow
e R T ID: CP0O5178 | ID:ON680710. E. coli 100%
2.1 1 O157:HT7,
Cow
Transition 16195 T™C ID: CP0O5178 | ID: ON680711 E. coli 99%
2.1 A O157:HT,
Cow
Transvertion 4422259 A\C ID: CP06438 | ID: ON680712 E. coli 99%
Transvertion 4422429 ANT 3.1 1 O157:HT7,
Transvertion 4422432 A\T Sheep

The phylogenetic analysis

The tree that is considered to be optimal is characterized by a cumulative branch length of
14.44764665. TW&: has been subjected to scaling, wherein the lengths of its branches are
measured using the same units as the evolutionary distances employed for estimating the
phylogenetic tree. The study used a 1 of nine nucleotide sequences. The codon sites
considered in the study encompassed Ist+2nd+3rd+Noncoding. All positions that included
missing or partial information were removed. The ultimate dataset had a total of 525 locations.
The software MEGAG6 was utilized for conductiﬁ evolutionary analysis.

The study included 9 nucleotide sequences. The following codon locations were included:
Ist+2nd+3rd+Noncoding. All positions with missing or incomplete information were eliminated.
The final dataset contained 525 positions in total. MEGA6 was used to perform evolutionary

analyses. According to the phylogenetic study, they are classified into four groups (Fig 3, 4).
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Figure 3. Evolutionary relationships of the taxa.
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Figure 4. Evolutionary relationships of the isolated strains of E. coli.

E. coli is found in human and animal digestive systems; it is discharged into the envizgnment
via faeces and is thus utilized to indicate faecal pollution (Ishii and Sadowsky, 2008). E. coli is
also a source of genes for antibiotic resistance (Bailey et al., 2013). In 1935, a strain of the
bacterium was linked to an reak of diarrhea among infants (Todar, 2008). Surveillance data

from a number of hospitals in the United States revealed that E. coli was the most commonly




reported nosocomial infection by Jarvis aﬁl Martone (1992). Human infections caused by
pathogenic genotypes of E. coli include urinary tract infections, neonatal meningitis, and
intestinal diseases (Todar, 2008).
Biochemical characteristics of a specific clade of Escherichia. Strains were classified based on
their indole, methyl-red, Voges— auer, and citrate reaction profiles (IMViC test).

There has been a suggestion that the sensitivity of E. coli O157:H7 isolation might be
enhanced by implementing an enrichment step prior to plating on selective agar, as opposed to
directly plating test samples on selective . The CT-SMAC agar medium has been
characterized as producing the greatest results for the selective culture of E. coli O157:H7 (Jarvis
and Martone, 1992_Sanderson. 1995). As an alternative to immunological assays, it might be
possible to identify E. coli O157:H7 using the selective medium and specific antisera employed
in this study.

Molecular methods provide a good way for bacterial identification. It always gives an accurate
result for such bacteria (17-20). DNA sequencing revealed that one isolate belonged to E. coli
0145:H28, and the rest to E. coli O175:H7. The phylogenetic analysis shows that they fall in to
four categories. The phylogenetic tree was constructed using evolutionary distances and scaled to
match branch lengths. Maximum Composite Likelihood calculated evolutionary distances (base
substitutions per site (Tamura and Kumar ,2004; Tamura et al 2013).

The results of mutation occurring in genes are listed in table 4. Most are identical to previously
reported bacteria with 99% homology with a few transitions and transversion mutations. The
present results showed a higher percentage than previous studies. There were no differences in
isolation percentage between cows and sheepﬁis related to the type of feed which always take
place out of the farm in this area (Khudaier, et al 2012; Abbas et al., 2012; Abbas et al. 2013;
Abbas et al. 2014).

CONCLUSION

Escherichia coli strains can be recovered with high numbers from animal feces. This lead to
contamination of the water body and can transmitted to human and other animals. Some strains
are related to E. coli O157:H7 which recognized as most virulence strain. Phylogenetic analysis
lead to conclude that strains belong to different origin since they have at least four phylogenetic
clads.

REFERENCES

Abbas, B.A., Khudor, M.H., and AbidSmeasem, O.. (2012). Detection of Verotoxigenic E. coli O157:H7 in Raw
milk Using Duplex PCR in Basrah City- Iraq . MRVSA. 1(1): 25-33.




Abbas, B.A., Khudor, M.H. and AbidSmeasem, O.I. (2013). Detection Of Vtl And Vt2 Genes In E. Coli
0157:H7 Isolated From Soft Cheese In Basrah, Iraq Using Duplex PCR. Journal of University of Zakho 1(1),58-64.

Abbas, B.A.Khudaier,B.Y. and Khleel, K.A.(2014). Molecular detection of -lactamase (tem and shv) genes in E.
coli O157:H7 isolated from different sources in Basra, Iraq. Journal of Advanced Biomedical & Pathobiology

Research, 4 (4),1-101.

Bailey, J.K. , Pinyon, J.L., Anantham, S. and Hall, R.M. (2010).Commensal E. coli of healthy humans: A

reservoir for antibiotic-resistance determinants. J. Med. Microbio. 59,1331-1339.

Baker, C. A., De, J., Bertoldi, B., Dunn, L., Chapin, T., Jay-Russell, M. and Schneider, K. R. (2019).
Prevalence and concentration of stx+ E. coli and E. coli O157 in bovine manure from Florida farms. PLoS One,

14(5), 0217445

Collee,) .G. Fraser A.G.Marion, B.P. and Simmons, A. (eds)(1996). Mackie and
McCaraty practical Medical Microbiol. 14th ed. Longman Singapor E. 131-149.

Ishii, S. and Sadowsky, MJ. (2008). E. coli in the environment: Implication for water quality and human health.

Microbes Environ. 23,101-108.

Islam, AK.M.A. Rahman, M., Nahar, A., Khair, A. and Alam, M.M.(2015). Investigation of pathogenic
Escherichia coli from iarrheic calves in selective area of Bangladesh. Bangl. J. Ver. Med. 13(1) A5-51.

Jarvis, W.R. and Martone, WJ. (1992). Predominant pathogens in hospital infections. J Anti. Chemo 29,19-24.

Kaper, J.B., Nataro, J.P.and Mobley, H.L. (2004) Pathogenic Escherichia coli. Nat. Rev. Microbiol. 2,123-140.2.
Nataro, J. P. and Kaper, J. B. (1998). Diarrheagenic E. coli. Clinical microbiology reviews, 11(1), 142-201.

Khudaier, B. Y., Abbas, B. A., and Khleel, K. A. (2012). Prevalence and Antimicrobial Susceptibility of
Escherichia Coli 0157: H7 Isolated From Human and Animal Sources In Basrah Province. Basra J Vet Res, 11,47-
55.

McFadden, J.F. (2000). Biochmical tests for  identification  of  medical bacteria  (3%9),

Lippincott Williams and wilkins, USA Microbiol. Rev. 2, 15-38.

Miller, C. S., Handley, K. M., Wrighton, K. C., Frischkorn, K. R., Thomas, B. C., and Banfield, J. F. (2013).
Short-read assembly of full-length 165 amplicons reveals bacterial diversity in subsurface sediments. PloS one, 8(2),

e56018.

Rodrigues, J., Scaletsky, 1. C., Campos, L. C., Gomes, T. A., Whittam, T. S., and Trabulsi, L. R. (1996).
Clonal structure and virulence factors in strains of E. coli of the classic serogroup O55. Infection and immunity,

64(7), 2680-2686.

Sanderson, M.W., Gay, M.J., Hancock, D.D. , Gay, C.C. , Fox, LK. and Besseer, T. (1995). Sensitivity of
bacteriologic culture for detection of E. coli O157:H7 in bovine feces. J. Clin. Microbio. 33,2616 — 2619.




Sneath, P.H.A. and Sokal, R.R. (1973). Numerical Taxonomy: The Principles and Practice of Numerical
Classification. WF Freeman & Co., San Francisco, 573 .

Tamura, K., Nei, M., and Kumar, S. (2004). Prospects for inferring very large phylogenies by using the neighbor-

Jjoining method. Proceedings of the National Academy of Sciences (USA). 101,11030-11035.

Tamura, K., Stecher, G., Peterson, D., Filipski, A. and Kumar S. (2013). MEGA6: Molecular Evolutionary
Genetics Analysis version 6.0. Molecular Biology and Evolution, 30, 2725-2729.

Todar, K. (2008). Pseudomonas aeruginosa. Todar's Online Textbook of Bacteriology.




DNA sequencing and phylogenetic analysis of Escherichia
coli isolated from animal fecal samples by conventional and
molecular methods

ORIGINALITY REPORT

28

SIMILARITY INDEX

PRIMARY SOURCES

B 0 @8 DB

B B B

n 1 0
Rgsha Othman. ‘Molecula.r D.etect.lon of the 60 words — 3 /0
Virulence Genes in Escherichia coli Isolated from
Healthy and Diarrheic Calves in Southern Iraq", Annual
Research & Review in Biology, 2018

Crossref

i 0
x\:g\gy.pnrjournal.com 51 words — 2 /0
www.wildlife-biodiversity.com 2%
Internet 39 WordS —_

i 0
x\i:vm\g.rjpbcs.com 36 words — 2 %0
. . 0
nksrngercon siworis — 2%

' 0
chgl:rz;msu.edu 33 words — 2 %
0
etheses.bham.ac.uk 28 words — 1 /0

Internet

. . " . 0
M. A. .Shlhabt E. S. Alkurtany, M. j. Farhan.. Isolation 16 words — '] /0
and Diagnosis of the Root Nodule Bacteria



Associated with Mung Bean Plant in Gypsiferous Soil and
Testing the Promotional Criterion of Isolates", IOP Conference
Series: Earth and Environmental Science, 2023

Crossref

Rasha Alsaad, May Hameed. "The First Record of 1 %
: : o 16 words —

Zoonotic Genes of Cutaneous Leishmaniasis among

Human, Dogs, and Sandflies by Nested Polymerase Chain

Reaction and Phylogenetic Analyses", Open Access Macedonian

Journal of Medical Sciences, 2021

Crossref

WWW.Scirp.org 16 words — 1 0%

Internet

Daniel Yu, Graham Banting, Norman Neumann. "A 1 %
: : ) 15 words —

Review of the Taxonomy, Genetics and Biology of the

Genus Escherichia and the Type Species Escherichia coli",

Canadian Journal of Microbiology, 2021

Crossref

/] _Ad H i 0
Nuelq Manka'a Che-Ajuyo, Xl.ac?dong"Rao, Boye Liu, 14 words — 1 /0
Zhuqging Deng, Lu Dong, Wei Liang. "Effect of
Breeding Season on Haemosporidian Infections in Domestic
Chickens", Veterinary Sciences, 2022

Crossref

Dalius Butkauskas. "Current Knowledge about 1 %
. . o 13 words —

European Eel <i>Anguilla Anguilla</i> (L.) mtDNA D-

loop Region Haplotypic Variety", Acta Zoologica Lituanica,

01/01/2009

Crossref

Warqgaa Y. Salih, Fikrat M. Hassan. "Environmental 1 %
: : : R 13 words —

diagnosing of the new algal pollution of Tigris River

in Iraq", IOP Conference Series: Earth and Environmental

Science, 2021

Crossref



15

N N — — — —
—_ o O 0¢} ~N o

22

. . . 0
Ikﬂea:;'se.tbajas.edu.|q 13 words — 1 )0
0)
epa.oszkhu 13words — 170
' 0)
IsmcelrE)eItatform.com 12 words — 1 )0

x\i;/vm\éll.diplomarbeiten24.de 11 words — 1 0%
Ikﬂ';{:.eltmbasrah.edu.iq 10words — < 1 0%
;\{ﬂg.researchgate.net 10 words — < 1 %%
Muller, EE, WOK Grabow, and MM Ehlers. 9 words — < 1 0%

"Immunomagnetic separation of <i>Escherichia
coli</i> O157:H7 from environmental and wastewater in South
Africa", Water SA, 2004.

Crossref

anju.n Duan, Pengwei Su, Yifei Gu, Xlaoygng Lv," 9 words — < 1 /0
Xiukai Cao, Shanhe Wang, Zehu Yuan, Wei Sun. "A

Study of the Resistance of Hu Sheep Lambs to Escherichia coli

F17 Based on Whole Genome Sequencing"”, Animals, 2024

Crossref

: 0
pt.scribd.com 9 words — < 1 /O

Internet

soar.suny.edu 9 words — < 1 %

Internet



www.frontiersin.org 9 words — < 1 %

Internet

N 0)

26 x]\i(\a/r\:]\gl.ljset.net 9words—< 1 /0
0

www.polarresearch.net 9W0rds—< 1 /O

Internet

0
Sahoo, Krushna Chandra, Ashok J. Tamhankar, 3 words — < ’] A)

Soumyakanta Sahoo, Priyadarshi Soumyaranjan

Sahu, Senia Rosales Klintz, and Cecilia Stalsby Lundborg.
"Geographical Variation in Antibiotic-Resistant Escherichia coli
Isolates from Stool, Cow-Dung and Drinking Water",
International Journal of Environmental Research and Public
Health, 2012.

Crossref

Yaoyao Qiao, Jinbao Qiao, Jinling Cao, Feier Cheng 3 words — < ’] %

et al. "Magnetic effervescence-assisted switchable

solvent dispersive liquid-liquid microextraction for the
determination of pyrethroids in edible fungi”, Journal of Food
Composition and Analysis, 2023

Crossref

. : Al 0)
Yuki Taoka, Tomohiro Ryo, Sanchuan Xu, Shigeki 3 words — < 1 /0

Saito. "Electrostatic chuck having compliant multi-
beam structures with rotatable bipolar pad-shaped electrodes”,
Engineering Research Express, 2024

Crossref

eprints.uanl.mx 8 words — < 1 O/O

Internet

L 0
repository.ju.edu.et 8 words — < 1 A)

Internet



www.biorxiv.org 3 words — < 1 %

Internet

www.mdpi.com 3 words — < 1 %

Internet

: i i 0
ey Noor ). Al-Tememmi, Neamat J. Al-Judy, Labeeb A. 6 words — < 1 /0

Al-Zubaidi. "Detection of Genetic Relationship
Between Eucalyptus Species in Iraq"”, IOP Conference Series:
Earth and Environmental Science, 2023

Crossref

Sgrah"P. Waltgrs, Victor P. J. ngnon, Katharine G. 6 words — < 1 %
Field. " Detection of Fecal Indicators and the

Zoonotic Pathogens O157:H7, , and in River Water ",

Environmental Science & Technology, 2007

Crossref

?g;j;te in Intensive Care and Emergency Medlcme,6 words — < ’] /Q

Crossref

ON OFF
ON OFF



