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ABSTRACT

Background: E. faecalis is a common microbe causing urinary tract infections in Najaf
city, Iraq, having resistance to many antibiotics. Objectives: The present research aimed
to identify vanA gene presence and sequence in E. faecalis for detection of vancomycin
resistance. Methodology: From 140 specimens collected from UTI patients, we
identefied 21 Enterococcus isolates using bacteriological tests, among them 15 (71.4%)
were E. faecalis detected by using Vitek-2 system and molecular diagnosis using ddl
gene of E. faecalis. The remainder isolates belong to other Enterococcus species.
Results: In this study, total isolates were vancomycin resistant VRE using MIC
technique. Molecular studies detected 12 (80%) of E. faecalis isolates which carry vanA
gene. Also, the study showed that the reference isolate has three mutations and an
identity 97-100% among vanA of the strains that include a number of Gram positive
bacteria such as Staphylococcus aureus and Clostridium difficile, and other species of
Enterococci. Conclusion: The incidence of vanA gene has developed great challenges,
indicates that E. faecalis were reservoirs of vanA gene which may be transmitted to other
bacteria especially Staphylococcus aureus and Clostridium difficile. It is significant for
continued checking the spread of VRE and effective approaches that control and limit
antibiotic resistance distribution.

INTRODUCTION

Enterococcus faecalis was naturally present as
normal flora in the digestive tract of numerous animals
and humans *. The host range has enabled them to stay
live through a variety of innate defenses of the host 2. E.
faecalis inhabits the female genital tract, the intestine,
and the oral cavity 3. E. faecalis able to cause biofilm
associated opportunistic infections 45, Similarly,
quorum sensing besides bacterial enzymes save bacteria
in harsh environments 6. The antibiotics misusing and
extensive using affect the resistant strains rate 7. E.
faecalis accumulates in significant numbers when
treated with many antibiotics. As well as coexisting in
kindly relationships with other antibiotics resistant
bacteria, which enhances the likelihood of interaction
with them leading to acquisition of different resistances
that harbor on mobile elements 2.

Vancomycin (VA) is a glycopeptide that inhibits
synthesis of the cell wall & The vanA gene carried by
Tn-1546 transposon, this gene might transpose among
plasmids in same or diverse bacterial strains by
conjugation °.

The vanA was one of the first category of van genes,
which encodes the D-Alanyl-D-Lactate ligase.
However, a second group encode for D-Alanyl-D-
Serine ligase, which reduce affinity to vancomycin
about 1000 and 7 times, respectively °. The treatment
value was regulated through antibiotic nature and plan
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for treatment % Also, supportive treatment might
involve along with the treatment for other secondary
infections 213, Controlling VRE dissemination needs
detection, instruction about VRE, and control processes
for careful vancomycin use, and to avoid VRE spread
from person-to-person. The aim of our study is to
identify vanA gene presence and sequence in E. faecalis
for detection of vancomycin resistance.

METHODOLOGY

Specimens Collection

140 urine samples have been collected from UTI
patients inside sterile containers, then centrifuged for 2
min, and inoculate the sediment into brain heart-
infusion broth then incubate for 24 h at 37°C, then
streaked on MacConkey agar, blood agar, and
CHromagar™orientation. Then incubation for 24 h at
37°C for detection of Enterococcus faecalis colonies.
The Vitek-2 compact system is used to identify E.
faecalis, including Gram-positive-ID cards, with 64
biochemical tests. Molecular detection by ddl of E.
faecalis was done.
Agar Dilution Test for Diagnosis of Vancomycin-
Resistant Enterococcus

The isolates were inoculated in brain heart-infusion
agar (BHI) supplemented with a 6 mg/l vancomycin
antibiotic depending on CLSI-2023%* which identify the
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lowest concentration of antibiotic that prevent bacterial
growth is considered the MIC. All isolates were
compared to concentration with the 0.5 McFarland
standard and examined for their growth in the medium
by adding 10 pl from tested isolates like spots to surface
media. Then, totally inoculated petri-dishes should be
incubated inside sterile conditions for 24 hours at 37 °C
in ambient air. The positive result is absorbed by one to
many colonies of bacteria.
Molecular Detection

DNA extraction was done from overnight culture by
taking 5 mL from each isolate. The DNA concentration
and purity were estimated by a nanodrop

Table 1: Primers have been used in this study

spectrophotometer from Nabi-Korea. The DNA purity
was 1.4-1.8, and the concentration was 70-120 ng/pL.
The reaction comprises 25 pl volume, which contains 5
ml from DNA template, 12.5 from MasterMix 2X
(Promega, USA), also contains 2.5 pl forward and 2.5 pl
reverse primers shown in Tablel, and the volume was
complete by nuclease-free water, then placed in the
thermal cycler and programmed conditions early with
initial denaturation at 94°C for 5 min, subsequently
repeated 30 cycles including denaturation at 94°C for 1
min, annealing at 54°C for 1 min, in addition to
extension at 72°C for 1 minute, and lastly extension for
10 min at 72°C.

Genes name Primer sequence (5-3") Size of PCR product bp Reference
ddl E.faecalis F:+ ATCAAGTACAGTTAGTCT 941 DUTKA-
R: - ACGATTCAAAGCTAACTG MALEN
vanA F:+GGGAAAACGACAATTGC 732 et.al., %
R: -GTACAATGCGGCCGTTA

Consequently, electrophoresis using gel 1.5%
agarose and staining with the ethidium bromide aimed
at separating PCR products, later imagined by a gel-
documentation system. The control positive and control
negative (deficient DNA template) were used. The
amplicon size can be marked by a molecular-weight
marker known as a ladder.

Gene Sequencing

Gene sequencing was performed on PCR products of
vanA gene, by sending reference isolate for sequencing
in macrogen company within South Korea, using
Sanger's sequencing technology by the ABI-genetic
analyzer. FASTA sequences aimed at PCR products
were matched alongside a previous discovered gene
from the (National-Center for Biotechnology-
Information) NCBI database using BLAST program.
Phylogenetic Tree Analysis

Neighbour Joining considers a method used for
estimating the evolution history through revealing
phylogenetic distances organized using MEGA11l
program.

RESULTS

Identification of E. faecalis Isolates

From a total of 140 urine samples, 21
Enterococcus species were identified depending on the
culture characteristics of the colonies; including pink
color (lactose fermenting) on MacConkey, with blue
turquoise colonies on the CHromagar™orientation and
black color development in bile-esculin agar (Figure 1).

Fig 1: Growth of Enterococcus isolates on
CHROMagar™ OQrientation.

Among them, 15 (71.4%) were E. faecalis with
specific primer ddl for E. faecalis (Figure 2). Besides,
the Vitek-2 compact system was used to identify E.
faecalis, including Gram-positive-ID cards, with 64
biochemical tests.

Detection of Vancomycin Resistance Enterococci
Phenotypically and Genotypically

The investigation of the vancomycin susceptibility
among Enterococcus isolates employing the MIC
technique yielded the result that total isolates 15 (100%)
were resistant to vancomycin VRE.

Among 15 isolates of Enterococcus faecalis, we
detected vanA gene in 12 (80%) of them as shown in
(Figure 3).

Also, Sanger sequence investigation in this study
showed that the reference isolate has three mutation,
one mutation converts A to P at the position 36, the
second mutation converts G to R at the position162, and
the third mutation converts V to A at the position 168
(Figure 4).
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Fig 2: Electrophoresis results from 21 isolates with specific primer ddl for E. faecalis, first well for DNA marker, and
other wells for positive result at 941 bp. staining with ethidium bromide, and the migration at 60 v. for 80 min.
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cp18 16 1512 11 10 9 8 L

Fig 3: Electrophoresis diagram for amplified products by PCR that extracted DNA from 21 isolates of Enterococcus
using a primer specific vanA. The first well was molecular size of the DNA marker, while other wells 1,2 to 18 showed
positive result products at 732 bp. cp was control positive, while cn was control negative. The products migrated for 80
min. at 60 v. and stained by ethidium bromide.

VanA ligase, partial [Enterococcus faecalis]
Sequence ID: AIU39230.1 Length: 243 Number of Matches: 1

Range 1: 15 to 243 GenPept Graphics

Score Expect Method Identities Positives Gaps Frame
464 bits(1194) 2e-161 Compositional matrix adjust. 226/229(99%) 226/229(98%) 0/229(0%) +1

Query 25 KMHGLLVKKNHEYEINHVDVPFSALHGKSGEDGSIQGLFELSGIPFVGCDIQSSAICMDK 204
L T RS e 74

Query 205 SLTYIVAKNAGIATPAFWVINKDDRPVAATFTYPVFVKPARSGSSFGVKKVNSADELDYA 384
SBICEL IS | R R S S R e e 134

Query 385 IESARQYDSKILIEQAVSGCEVG(AVLRNSAALAVGEVDQIRLQYGIFRIHQEVEPEKGS 564
SBYEL. 135! i RS Visnmommmnameayaass 194

Query 565 ENAVITVPADLSAEERGRIQETAKKIYKALGCRGLARVDMFLQDNGRIV 711
Sbjet 95 usueeisumnsmas e s s s 243

Fig 4: Sequencing for vanA gene for the reference isolate.
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Phylogenetic Tree

The result of PCR sequencing for reference isolates
to vanA gene, subsequently alignment with Gene Bank
vanA sequencing in NCBI. An identity is 97-100%
among vanA of the strains that include a number of
Gram positive bacteria such as Staphylococcus aureus,
Bacillus, Clostridium difficile, and other species of
Enterococci (Fig. 5). To examine the phylogenetic tree
and recognize which strains were closer or distant away
from specific strain, depending on branch length and
node location. The reference strain (H241223-026 M17
J1 JF.ab11282 our isolates): seemed close to strain WP
196382232.1 D-alanine-(R)-lactate ligase VanA partial
Enterococcus faecalis. This is obvious from a very short

branching between them, signifying that the two strains
connect very close shared ancestor. The difference was
less than (0.000). While, the farthest from our isolates
are QBY26909.1 VanA ligase partial Clostridioides
difficile. ACU27887.1 D-alanine:D-lactate ligase partial
Staphylococcus aureus. Both display significant
divergence from other strains, which means more
genetic variation. Other strains, Enterococcus faecalis
(HAQ1234526.1 or HAP5099867.1), mostly closer to
our strain contrasted to Staphylococcus aureus or
Clostridioides difficile. The isolates in the center part
(such as HDT7324923.1) display moderate similarity.

—————— H241223-026 M17 J1 JF.ab11282 ourisolates

= 0.002

15%

-
~1
5]

0.005

WP 196382232 1 D-alanine—(R}-lactate ligase VanA partial Enterococcus faecalis

— WP 216437075.1 MULTISPECIES: D-alanine—-D-alanine ligase family protein partial unclassified Enterococcus

- WP 001079843.1 MULTISPECIES: D-alanine—(R)-lactate ligase VanA Bacilli

0| Soor HAQ1234526.1 TPA: D-alanine—(R)-lactate ligase partial Enterococcus faecium

——— HOT7324923.1 TRA D-alanine—(R)-lactate ligase VanA Enterococcus faecalis

— QBY26909.1 VanAligase partial Clostridioides dificile

— ACU27887 1 D-alanine:D-lactate ligase partial Staphylococcus aureus

_ AlLU39230.1 VanAligase partial Enterococcus faecalis

o HAPS099867.1 TPA: D-alanine—(R -lactate ligase partial Enterococcus faecalis

HAPS5131183.1 TPA: D-alanine—(R)-actate ligase partial Enterococcus faecalis

Fig. 5: Phylogenetic relationships flanked by local vanA gene for Enterococcus faecalis isolates and strains from NCBI
through phylogenetic tree by Neighbor Joining technique aimed at historical evolution appreciated. The numbers
express a branch lengths that predictable the convergence among isolates, and the percentage displays data coverage.

64

Egyptian Journal of Medical Microbiology

ejmm.journals.ekb.eg info.ejmm22@gmail.com



Abbas and Motaweq / Emergence of vanA and Sequencing in Vancomycin resistance Enterococcus faecalis, Volume 34 / No. 4 / October 2025 61-67

DISCUSSION

The Enterococcus isolates distribution showed a
greater percentage of E. faecalis 15 (71.4%), while
other isolates belong to the rest of Enterococcus species.
This result agreed with the report of Maia et al. °
displaying 68.75% of Enterococcus, which also
matched with the search results of Phukan et al. ¥
where E. faecalis has 54 (81%) percent, however the
search of Mustafa et al. 18 displays that from the total
Enterococcus isolates 17 (68%) isolates were E. faecium
via PCR. Instead, Al-Halaby et al. *® demonstrated that
28 (56%) were E. faecalis.

Among 15 isolates of Enterococcus faecalis, the
incidence of vanA gene was 12 (80%), It is a problem of
concern because of its capacity to transfer genes for
vancomycin resistance to other organisms, especially to
Staphlococcus aureus. This agreed with the report of
Mirzaie et al., ® which showed a relatively high
prevalence (44%) of van-carrying Enterococci. The
study provided by Kadhem ° agreed with the present
study, showing that E. faecalis isolates have 12 (84.6%)
positive results for vanA. The result shown by Phukan et
al. ¥ reports vanA gene in 9 (56.25%) of the VRE
isolates. Gulhan et al, 2 show that none of
Enterococcus isolates that are vancomycin resistant
phenotypically carry the vanA gene.

The MIC technique of Vancomycin resistance
revealed that all isolates were resistant to this antibiotic;
the resistance might be attributed to an efflux pump or
to vanA gene or other resistance genes not identified in
this research. The present study agrees with the study of
Kadhem ° which showed that from 7 E. faecalis isolates
has one isolate only sensitive to vancomycin with a
percentage of resistant isolates (85.71%). Also, noted
that vanA resistance was usually inducible through sub
inhibitory-concentrations of vancomycin or teicoplanin,
and it is related to a 38-40 kD protein production named
vanA encoded by vanA gene. On the other hand, the
study of Maia et al. *® showed that 50% of the E.
faecalis are considered as VRE. However, the result was
reported by Phukan et al., ¥ were 16 (24%) VRE.

The study of Gorrie et al.,?! agree with the present
study that showed point mutations, insertion and
deletions sequences initiated in vanA displaying a high
level of heterogeneity. Also, much remains unidentified
and the VanA-containing plasmids vary in molecular
epidemiology among regions. Besides, this contributes
to the expansion of the vancomycin resistance. While
the result of Patel et al., 22 have shown 9 from 10 vanA-
containing isolates organized identical vanA sequences
of amplicon, and changed from reference vanA of
B7641strain by only single base pair and single amino
acid changed. Also, one isolate developed a vanA
sequence of amplicon that is identical with the reference
strains. Likewise, the evidence shown from 10 vanA

discovered that 2 isolates were strongly related while
the rest were different.

Sanger sequence investigation by Harada et al.,
discovered that orfl, orf2, vanA, vanR, vanX, vanH, and
vanZ were 100% like corresponding genes that were
encoded by a prototype Tn1546 portion. But, the vanS
differed by 3 mutations at positions Tn1546; 4796 T to
G, 4808 G to C, and 4855 A to T, leading to 3
determined amino acid alterations in the VVanS protein at
the positions 50 Leu to Val, 54 Glu to GlIn, and 69 GIn
to His, respectively. However, vanY sequence has one
mutation at the position 9280 G to C, and one amino
acid changed Val to Leu at position 77. One mutation
was detected in the position 5880 between vanH and
vanS.

The result of PCR sequencing of reference isolates
to vanA gene, Sanger sequence inspects subsequently
alignment with Gene Bank vanA sequencing in NCBI.
The identity of vanA with other species of Enterococci
and number of Gram positive bacteria such as
Staphylococcus aureus, Bacillus, and Clostridium
difficile, indicated that the vanA gene was highly
conveyed among these bacteria. WP 196382232.1 D-
alanine-(R)-lactate ligase VanA partial Enterococcus
faecalis was the nearest of our isolates. QBY26909.1
(Clostridioides difficile) and ACU27887.1
Staphylococcus aureus was the farthest.

While the result of Harada et al., % showed the
phylogenetic tree of vanA for that study was 100%
similar to vanA-genotype E. faecium and E. faecalis
isolated from Japan broiler droppings, Taiwan chicken
meat, and Enterococcus cecorum isolated from Japan
chicken meat GenBank accession number AB663321.

Van Hal et al.,  show a main vanA sequence-type
may influence the obvious shift from conventional vanB
dominance in the direction of rising vanA dominance.
This finding may discuss the result of our study that
showed 23 (85.18%) of isolates holding vanA gene.
Otherwise, our result that show high prevalance of vanA
may be attributed to the importance of this gene in
comparable with other genes of vancomycin resistance
25

Since vancomycin was the last line for treatment.
So, vancomycin resistance at a high percentage was a
major problem, and this resistance may be distributed to
other bacteria, which was indicated by 97-100% identity
among vanA in strains that include a number of Gram
positive bacteria and other species of Enterococci. The
vanA gene carried by Tn-1546 transposon, this gene
might transpose among plasmids and also the
chromosome in same or diverse bacterial strains by
conjugation, or other transition methods %,
Consequently, improving knowledge around genetic
factors will be a significant step in explaining the
pathogenesis, making prevention achievable %"
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CONCLUSION

Lastly, the VRE dissemination results obtained in
our study proposed a great challenge which may
transmit resistance to other pathogens, so permanent
monitoring of the VRE emergency could provide the
appropriate treatment methods.

Ethical Approval Declaration

Ethical Committee at the University of Kufa, college
of Medicine, approved the study, with ref H K/1052,
and at April 2023.
Assignment

All the participants provided informed consents for
inclusion in the study and were assured that all the
information provided would be used solely for the
purposes of this study and treated confidentially.
Statements and Declarations
Conflict of Interest: “non-financial
disclose.”
Funding/Support: “No funds, grants, or other support
was received.”
Author Contributions: Khitam Fadhil Abbas and
Zahraa Yosif Motaweq contributed to the research idea
and the project; both authors were reading and then
approved the final manuscript.

interests  to

REFERENCES

1. Attia MS, and Al-Azawi IH. Genetic Basis of
Biofilm Formation Genes Ebp and Bph (phos)
among Multidrug Resistance Enterococcus faecalis
Isolates, Irag. Med J Babylon 2024; 21(3):p 614-
620,.| DOI: 10.4103/MJBL.MJBL_979 23

2. Fiore E, Van Tyne D, and Gilmore MS.
Pathogenicity of Enterococci. Microbiol Spectra
20109. 7(4):GPP3-0053-2018. doi:
10.1128/microbiolspec.gpp3-0053-2018.

3. Hashim IH, Malik FA, Mahdi AG. Comparative
molecular study of Enterococcus faecalis in
endodontic treatment pre and postdiode laser
application. Med J Babylon 2024;21:106-11.
DOI:10.4103/MJBL.MJBL_330_23

4. Cui P, Feng L, Zhang L, He J, An T, Fu X, Li C,
Zhao X, Zhai Y, Li H, Yan W, Li H, Luo X, Lei C,
Wang H and Yang X. Antimicrobial Resistance,
Virulence Genes, and Biofilm Formation Capacity
Among Enterococcus species From Yaks in Aba
Tibetan Autonomous Prefecture, China. Front
Microbiol. 2020 June. 11:1250. doi:
10.3389/fmich.2020.01250.

5. Zghair LS, Motaweq ZY, Alrufaie ZMM, Alzahra
MAMA, Majeed MM. Prevalence of Multidrug-
resistant Acinetobacter Species in Pediatric Patients

66

10.

11.

12.

13.

14.

in AL Najaf Province. Egyptian Journal of Medical
Microbiology (Egypt), 2025, 34(2), 49-55.

Abbas KF, Al-mammouri LS, Alkhayyat AS, Abd
Al_Ameer SS and Mohsin RI.. Appearance of
multidrug-resistant for Pseudomonas aeruginosa :
A review. Biochem. Cell. Arch. 2022a. 22, 2115-
2122. DoclD:
https://connectjournals.com/03896.2022.22.2115.

Abbas KF, Abdul-Hassan LS and Hadi OM.
Detection of sophistication 2 integron among K.
pneumoniae isolated from urinary tract infections in
al-Najaf hospitals. HIV Nursing 2022b. 22(2).
1214-1218.
https://hivnursing.net/index.php/hiv/article/view/53
5.

Al-Sa’ady AT. Detection of vancomycin resistance
in multidrug-resistant Enterococcus faecalis
isolated from burn infections. DIT. Nov 2019.
11(11), 2984-2989.
https://sustainability.uobabylon.edu.ig/uploaded/Su
stain_2020 1122835.

Kadhem HS. Evaluation of Virulence Factors and
Detection of vanA, vanB and esp Genes from
Clinical Isolates of Vancomycin -Resistant
Enterococcus faecalis. JPAM, June (2018) Vol.
12(2), p. 647-663.

Mirzaie S, Faghiri |, Askari Badouei M, Madani
SA. Molecular detection and occurrence of
vancomycin resistance genes (van A, B, C1, C2/C3)
among Enterococcus species isolated from farm
ostriches. Vet Med Sci. 2023 Jan;9(1):226-233. doi:
10.1002/vms3.1010. Epub 2022 Dec 2. PMID:
36458992; PMCID: PMC9857099.

Abbas KF, Abdul-Hassan LS, Hadi OM, Almulla
AF, Kathair ZY. Study of some cytokines in
patients with brucellosis in Najaf province.
Anaesth. pain intensive care 2024;28(1):39-43;
DOI: 10.35975/apic.v28i1.2379

Abbas KF, Abdul-Hassan LS., Abd Al_Ameer SS,
Almahbobi TF., Alkhayyat AS, Abed HA, Hadi
OM, Al-Hasan BA, Mansor MR and Al-Muhanna
EHB. Ebola virus: A global public health
frightening, J Pharm Ngative Results 2022¢;13:766-
768. https://doi.org/10.47750/pnr.2022.13.03.115.

Taha HKA, Al-Rufaie M.M, Motaweq Z.Y. Utility
of n-bromo succinamide for the spectrophotometric
determination of phenylephrine hydrochloride in
pharmaceutical formulations. Latin American
Journal of Pharmacy, 2021, 40(Special Issue), pp.
27-33

Clinical and Laboratory Standards Institute CLSI
(2023). Performance Standards for Antimicrobial
Susceptibility Testing. 33rd ed. CLSI supplement
M100 (ISBN 978-1-68440-170-3 Print; ISBN 978-

Egyptian Journal of Medical Microbiology

ejmm.journals.ekb.eg info.ejmm22@gmail.com


https://connectjournals.com/03896.2022.22.2115
https://hivnursing.net/index.php/hiv/article/view/535
https://hivnursing.net/index.php/hiv/article/view/535
https://sustainability.uobabylon.edu.iq/uploaded/Sustain_2020_1122835
https://sustainability.uobabylon.edu.iq/uploaded/Sustain_2020_1122835

15.

16.

17.

18.

19.

20.

Egyptian Journal of Medical Microbiology
ejmm.journals.ekb.eg

Abbas and Motaweq / Emergence of vanA and Sequencing in Vancomycin resistance Enterococcus faecalis, Volume 34 / No. 4 / October 2025 61-67

1-68440-171-0 Electronic). Clinical and Laboratory
Standards Institute, USA,.

Dutka-Malen S, Evers S, Courvalin P. Detection of
glycopeptide resistance genotypes and
identification to the species level of clinically
relevant enterococci by PCR. J Clin Microbiol.
1995 Jan;33(1):24-7. doi: 10.1128/jcm.33.1.24-
27.1995. Erratum in: J Clin Microbiol 1995
May;33(5):1434. Erratum in; J Clin Microbiol.
1995 May;33(5):1434. doi: 10.1128/jcm.33.5.1434-
1434.1995. PMID: 7699051; PMCID: PMC227872.

Maia LF, Giraldi C, Terra MR, and Furlaneto MC.
Vancomycin and tetracycline-resistant enterococci
from raw and processed meats: phenotypic and
genotypic characteristics of isolates. Cienc. anim.
Bras 2020. v.21, e-57674.
https://doi.org/10.1590/1809-6891v21e-5767.

Phukan C, Lahkar M, Ranotkar S, Saikia KK.
Emergence of vanA gene among vancomycin-
resistant enterococci in a tertiary care hospital of
North - East India. Indian J Med Res. 2016
Mar;143(3):357-61. doi: 10.4103/0971-
5916.182627. PMID:  27241650; PMCID:
PMC4892083.

Mustafa EA, Hamdoon SM, and Shehab EY.
Molecular  detection and identification of
Enterococcus faecium isolated from dental root
canals. Iragi J. Sci. 2021, Vol. 62, No. 5, pp: 1447-
1451. DOl:
https://doi.org/10.24996/ijs.2021.62.5.7.

Al-Halaby AH, Al-hashimy AB, Al-kadmy | &
Ajeeli E Al. Molecular Detection of Enterococcus
Surface Protein ( Esp ) Gene in E. faecalis and E .
faecium and their Role in Biofilm Formation. 1JB
2017. 16(1), 80-91.
https://jige.uobaghdad.edu.ig/index.php/IJB/article/
view/70/43.

Gulhan T, Boynukara B, Ciftci A, Sogut MU and
Findik A. Characterization of Enterococcus
faecalis isolates originating from different sources
for their virulence factors and genes, antibiotic
resistance  patterns, genotypes and biofilm
production. IJVR, 2015, Vol. 16, No. 3, Ser. No.
52, Pages 261-266.

21.

22.

23.

24.

25.

26.

27.

Gorrie C, Higgs C, Carter G, Stinear TP, Howden
B. Genomics of vancomycin-resistant Enterococcus
faecium. Microb Genom. 2019 Jul;5(7):e000283.
doi: 10.1099/mgen.0.000283. Epub 2019 Jul 22.
PMID: 31329096; PMCID: PMC6700659.

Patel R, Uhl JR, Kohner P, Hopkins MK,
Steckelberg JM, Kline B, Cockerill FR 3rd. DNA
sequence variation within vanA, vanB, vanC-1, and
vanC-2/3 genes of clinical Enterococcus isolates.
Antimicrob Agents Chemother. 1998
Jan;42(1):202-5. doi:  10.1128/AAC.42.1.202.
PMID: 9449290; PMCID: PMC105485.

Harada T, Motooka D, Nakamura S, Yamamoto Y,
Yamaguchi T, Kawahara R, Kawatsu K. Detection
of Genetic Elements Carrying vanA in
Vancomycin-Resistant Enterococcus saigonensis
VES8OT Isolated from Retail Chicken Meat.
Foodborne Pathog Dis. 2020 Dec;17(12):772-774.
doi: 10.1089/fpd.2020.2827. Epub 2020 Aug 14.
PMID: 32799583.

Van Hal SJ, Beukers AG, Timms VJ, Ellem JA,
Taylor P, Maley MW, Newton PJ, Ferguson JK,
Lee A, Chen SC, Sintchenko V. Relentless spread
and adaptation of non-typeable vanA vancomycin-
resistant Enterococcus faecium: a genome-wide
investigation. J Antimicrob Chemother. 2018 Jun
1,73(6):1487-1491.  doi:  10.1093/jac/dkyQ74.
PMID: 29566173.

Majeed HT, and Motaweq, ZY. Correlation
between IL-17 and inflammatory bowel disease.
The Egyptian journal of immunology, 2025, 32(1),
56-62.

Al-Fahham HRA, Hussin HA, Kareem KR,
Motaweq ZY. Molecular detection of fimH gene
from Klebsiella pneumoniae isolated from oral
cavity patients in AL-Najaf province. Microbial
Biosystems, 2025, 10(1), 255-262, 2025.297904.

Ali Imarah A, Subhi Mohammed M, Ahmed Najm
R, Al Zeyadi M, Khayoon SQ, Alhamadani I.
Effect of the concentration levels of growth
hormone and insulin-like growth factor 1 on the
polymorphisms of the 1112p40 gene in lung cancer
patients.1 Arch Razi Inst. 2022;77(1):413-9. doi:
10.22092/ari.2021.356610.1880.

67

info.ejmm22@gmail.com


https://doi.org/10.1590/1809-6891v21e-5767
https://doi.org/10.24996/ijs.2021.62.5.7
https://jige.uobaghdad.edu.iq/index.php/IJB/article/view/70/43
https://jige.uobaghdad.edu.iq/index.php/IJB/article/view/70/43

