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ABSTRACT
Total of (104) urine samples were collected from patients suffering from urinary tract infection with different age groups from
five hospitals in Baghdad (Ibn- Albalady, Al Yarmouk, Medical city, Baghdad hospital and AlKandy) from the period of the
beginning of September 2015 to the end of December 2015. All samples were examined by traditional methods based on
cultural characteristics, biochemical test and API 20 strep. The results showed the revealed of 50 isolates to Enterococcus and
this confirmed by polymerase chain reaction technique based on amplification of species specific genes. PCR were performed
for E. faecalis and E. faecium in order to confirm the presence of Esp which coding for Enterococcus surface protein and EfaA
genes which coding for Enterococcus faecalis endocarditis antigen using specific primer for each genes, the results showed
Enterococcus contain a proportion of 100% of EfaA and 54% for Esp gene.
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INTRODUCTION:
Urinary tract infections (UTIs) comprise one of the largest
classes of infections occurring in both hospitals and
community (Peleg and Hooper, 2010; Broeren et al., 2011).
It is estimated that 150 million people with UTIs are
diagnosed each year on a global basis, costing in excess of 6
billion dollars in direct health care expenditures (Gupta,
2011), during reproductive life, the urinary tract infections
consider important causes of work disabilities and morbidity
in general population and is the second most common cause
of hospital visits, hence, the need for prophylaxis and
prompt treatment (Das et al., 2006). Enterococci are the
second most common gram-positive urinary pathogen after
uropathogenic E. coli, also Enterococcus isolated in cases of
nosocomial UTIs (Hidron et al., 2008; Ortega et al., 2013).
Knowledge of the virulence characteristics of circulating
Enterococcus strains may help to understand the complex
pathogenic process of these opportunistic microorganisms
(Sharifi et al., 2012). Several Enterococcus virulence factors
have been identified, including adhesions and secreted
virulence factors. The most important adhesion factors are
Asa (aggregation substance), Esp (extracellular surface
protein), Efa A (E. faecalis antigen A), Ace (adhesion of
collagen from E. faecalis) and Ebp (endocarditis and
biofilm-associated pili) (Fisher and Phillips, 2009). The aim
of this study was diagnosis of E. faecalis and E. faecium
from urinary tract infection patients by traditional and
molecular methods and detection of Esp and EfaA genes.

MATERIALS & METHODS
Clinical Isolates
Total of (104) urine samples were collected from patients
suffering from urinary tract infection with different age
groups from five hospitals in Baghdad (Ibn- Albalady, Al
Yarmouk, Medical city, Baghdad hospital and AlKandy)
from the period of the beginning of September 2015 to the
end of December 2015.
Isolation and identification of Enterococcus by
traditional methods
Culturing on selective media
The isolates were identified by characteristic colony
morphology of Enterococcus on selective media (bile esculin
agar) which gave round shape colony with slightly convex
smooth edges, creamy color and convert media into black.
*Molecular identification of Enterococcus -Bacterial
Genomic DNA Extraction Genomic DNA was extracted
from the bacterial isolates using Presto Mini g DNA bacteria
Kits extraction Genomic DNA, Purification depending on
instruction of manufacturing company (Geneaid, Thailand).
*Detection of Enterococcus by molecular method-Detection
of Enterococcus species by use species specific primer
Multiplex PCR used for conformation identification of the E.
faecalis and E. faecium, reaction was conducted in 20 μl of
reaction mixture containing 13µl of distilled water, PCR
master mix (Bioneer Corporation), 1µl forward from each
genes and 1µl reverse primer from each genes, the sequence
of primer mention in table (1), finely 3 µl of DNA added
(table-2).
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TABLE 1: The Sequence of Forward and Reverse Primers used in this study
Genes Sequence (5' to 3') Size Reference
ddlE. faecium F:TTGAGGCAGACCAGATTGACG

R:TATGACAGCGACTCCGATTCC
658 Sharifi et al.(2012)

ddl E.faecalis F:ATCAAGTACAGTTAGTCTTTATTAG
R:ACGATTCAAAGCTAACTGAATCAGT

941 Sharifi et al.(2012)

TABLE 2: The Mixture of multiplex PCR working solution for detection of Enterococcus species
Component Volume (µl)
Primer F. 2
Primer R. 2

DNA 3
water 13
Total Volume 20 µl

Amplification was conducted using a DNA thermal cycler
programmed with 30 cycles included initial denaturation at
94°C for 10 min, denaturation at 94°C for 1min, annealing at
58°C for 1 min, extension at 72°C for 1 min and a final

extension at 72°C for 10 min as show in table (3), for PCR
products were analyzed in agarose gels and visualized under
UV after staining with ethidium bromide.

TABLE 3: PCR Program for detection of ddl E. faecium and ddl E. faecalis genes amplification by multiplex PCR

Detection of Enterococcus virulence genes:
Multiplex PCR were used for detection of virulence genes
(Esp and EfaA) in E.faecalis and E.faecium using spesfic
primer for each gene. Reaction was conducted in 20 μl of
reaction mixture containing 13µl of distilled water, PCR

master mix (Bioneer Corporation), 1µl forward from each
genes and 1µl reverse primer from each genes, the sequence
of primer mention in table (4), finely 3 µl of DNA added
(table-5).

TABLE 4: The Sequence of Forward and Reverse Primers for virulence genes used in this study
Genes Sequence (5' to 3') Size Reference
EFaA F:GACAGACCCTCACGAATA

R:AGTTCATCATGCTGTAGTA
705 Eaton and Gasson(2001)

ESP F:AGATTTCATCTTTGATTCTTGG
R:AATTGATTCTTTAGCATCTGG

510 Vankerckhoven et al., (2004)

TABLE 5: The Mixture of multiplex PCR working solution for detection of Enterococcus virulence genes
Component Volume (µl)
Primer F. 2
Primer R. 2
DNA 3
water 13

Amplification was conducted using a DNA thermal cycler
programmed with 30 cycles included initial denaturation at
95°C for 5 min, denaturation at 94°C for 1 mint, annealing at
56°C at 1 min, extension at 72°C for 1 min and a final

extension at 72°C for 10 min as show in table (6), products
were analyzed in agarose gels and visualized under UV after
staining with ethidium bromide.

No. Steps Temperature (°C) Time
1. Initial Denaturation 94 10 min
2. Denaturation 94 1 min
3. Annealing 58 1 min
4. Extension 72 1 min
5. Final extension 72 10  min
6. Cycles number 30
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TABLE 6: PCR Program for detection of Enterococcus virulence genes amplification by multiplex PCR
No. Steps Temperature (°C) Time
1 Initial Denaturation 95 5 min
2 Denaturation 94 1 min
3 Annealing 56 1 min
4 Extension 72 1 min
5 Final extension 72 10 min
6 Cycles number 30

RESULTS & DISCUSSION
Clinical Samples
Identification of Enterococcus by traditional methods
Fifty isolates identify as Enterococcus on bile esculin agar
(fig,1) depend on creamy color of colony which  conversion

of media to black, it consist of 40% bile salt help in
inhibition growth of Streptococci belong to group D antigen
made this media useful  in diagnosis of Enterococcus from
other non-Enterococcus bacteria that belong to group D
antigen (McFadden, 2000).

FIGURE 1: Appearance of Enterococcus isolates on bile esculin agar

Finally, the API 20 strep system was used for accurate
identification of the isolates at generic and species level, the
test gave positive results for all isolates as show in fig (2).

FIGURE 2: Biochemical identification of Enterococcus using API 20 strep

Identification of Enterococcus species by molecular
methods
Multiplex PCR technique were used for the diagnosis of all
(50) isolates which has grown on the selective media and has
already been diagnosed based on their morphology
characteristic on culture media and biochemical test, use
species-specific primers for the D-alanine-D-alanine ligase

gene (ddl E. faecalis and ddl E. faecium) which was specific
for diagnosis of E. faecalis and E. faecium, it give same
result of biochemical test (API 20 strep) 28bacteria isolates
for E. faecalis and 22 bacteria isolates for E.faecium, similar
finding was reported by Comerlato et al. (2013), piece that
amplify by PCR detect by using gel electrophoresis as show
in figure (3).
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FIGURE 3: Agarose gel electrophoresis of multiplex PCR for identification Enterococcus species, M: marker (100pb ladder),
lanes (1, 2, 3, 5, 7) positive amplification of ddl E. faecium gene (658) pb, lanes (4, 6, 8, 9) positive amplification of ddl E.
faecalis gene (941) Pb.

Detection of virulence genes in E.faecalis and E.faecium
by multiplex PCR
Several virulence and pathogenicity factors have been
described from Enterococci that enhance their ability to
colonize patient's tissues, increase resistance to antibiotics,
and aggravate the infection outcomes (Dupont et al., 2008).
Multiplex PCR amplification was performed for E. faecalis

and E. faecium in order to confirm the presence of
extracellular surface protein (ESP) and E. faecalis
endocarditis antigen (EFaA) coding for different virulence
factors by use specific primer for each gene , piece of DNA
that amplify by multiplex PCR detected by using gel
electrophoresis as show in fig. (4).

FIGURE 4: Agarose gel electrophoresis of multiplex PCR amplification products of ESP (510)pb and EFaA (705)pb genes in
E. faecalis and E. facium, M: marker (100 bp ladder) lane 1:negative control, lanes(2-4) :positive amplification of Esp and
EFaA genes in E. faecalis, lanes(5-8):positive amplification of ESP and EFaA genes in E. faecium.

The percentage for presence of ESP gene in this study for E.
faecalis were 15 (53.5%), such a low percentage coincide
with study by Sharifi et al. (2013). While the occurrence of
ESP genes in E. faecium was 12(54.5%), in comparing the
current results with other research, it can be concluded that
there was similarity with that of Sieńko et al. (2015) who
observed that biofilm non-producing E. faecium harboring
ESP gene in (55%), while our results disagreement with
study of Eaton and Gasson (2001). Furthermore our results
show presence EFaA gene 100% in E. faecalis this finding
agree with Cosentino et al. (2010) who found that E. faecalis
EFaA gene presence 100% in urine samples.
The percentage of EFaA gene in E. faecium was 100%, these
results were matched with study of Soheili et al. (2014) who
found that EFaA presence in 100% in E. faecium. On the
other hand the outcome of this study was disagreement with
de Marques and Suzart (2004).We chose to detect Esp and
EfaA genes for their importance in Enterococcus
pathogenicity as Esp contribute to colonization and
persistence of E. faecalis in ascending infections of urinary
tract also Esp participate in biofilm formation which

enhance bacterial survival in biopolymers and also involve
in antimicrobial resistance(Chuang-Smith et al., 2010;
Ballering et al., 2009). EfaA gene involve in adhesion of
Enterococcus to biotic and abiotic surface or evasion of
immune response (Pérez-Pulido et al., 2006).
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