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Abstract

Ten water samples were collected from swimming pools and recreation
areas from Tigris river in Mosul city during the period of November 2020 to
March 2021. Water samples were filtered and spread on the chromogenic
Hicrome Enterococcus faecium agar in an attempt to isolate Enterococcus spp.
According to the characteristics of the colonies obtained as indicated by
Himedia, three out of ten water samples (30%) showed the presence of
Enterococcus isolates by producing either blue or green colored colonies. From
the three samples containing enterococcus, 47.9% colonies were identified as
Enterococcus while 52.1% were non- enterococci colonies producing different
colors for colonies that were not mentioned by Himedia. Thirteen colonies of
different colors were selected and identifiied by VITEK-2 system and 16S
rRNA gene sequencing. Results indicated major differences between the two
methods for identification with the 16S rRNA sequencing being more efficient.
Our results proved that some blue or green colonies belonged to different genera
other than FEnterococcus such as Aerococcus, Aeromonas, Cellvibrio, and
Paenibacillus. All isolates identified in this study was submitted to genbank

(NCBI) and were provided with specific accession numbers.

Interestingly, diagnosis of the orange colony by 16S rRNA sequencing
showed that this colony belonged to Enterococcus casseliflavus. The detection
of orange colonies that were diagnosed as Enterococcus is considered a false
negative result when isolating FEnterococcus using Hicrome Enterococcus
faecium agar media, as such colony turned out to belong to the genus
Enterococcus. According to our results, we prove for the first time that orange
colonies that appear on Hicrome Enterococcus faecium agar media should not

be ignored when searching for Enterococcus spp. strains.

Antibiotic resistance of the environmentally isolated bacteria from water

samples were tested for the resistance to 8 antibiotics. Results revealed the



II

threat of antibiotic resistance spread among environmental bacteria as 64.2%
were resistant to streptomycin, 50% resistant to gentamycin, ciprofloxacin,
kanamycin, 42.8% resistant to ampicilin, vancomycin, tetracycline and 35.7%
resistant to chloramphenicol. Antibiotic resistance for Enterococcus isolates
from water showed that they were 100% resistant to gentamycin, 66.6%
resistant to streptomycin, ciprofloxacin and kanamycin, and 33.3% resistant to
ampicillin, tetracycline, and chloramphenicol, while none of the isolates were

resistant to vancomycin.

The incidence of nine virulence genes (gelE, efaAfs, ace, agg , esp, cylA,
asal, eep, and hyl) in Enterococcus spp. isolated from water and three
pathogenic Enterococcus faecalis isolates were studied to identify the spread of
virulence genes in environmental isolates compared to pathogenic enterococci.
The percentages for the virulence genes in environmental enterococci were as
follow: gelE (66.6%), ace (66.6%), efaAfs (66.6%) and agg (33.3%). while none
of the isolates carried esp, asal, hyl, cylA, or eep. The results indicates the
occurrence of virulence genes at higher ratios in pathogenic compared to
environmentally isolated enterococci, however, such ratios are still high and can

lead to serious infections.

Conjugation experiments showed the possibility of antibiotic resistance
genes to transfer via horizontal gene transfer between pathogenic enterococci.
Analysis of transconjugant cells for their acquisition of eep indicated that this
virulence gene is more likely chromosomally located as it was incapable of
transferring to transconjugants. However, our results showed that
chloramphenicol resistance is carried on self-transmissible plasmids that can be
transferred between enterococci species and lead to the spread of antibiotic

resistance.
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