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Abstract

Spontaneous abortion (SA) is a sever disease in which a women losses her foetus
usually before 24 weeks of the pregnancy. About 10% -50% of pregnancy cases are
run out with SA for reasons related with women's age and health. This condition
occurrence may increases if the patient has a history of bacterial vaginosis. This
study aimed at the characterization and isolation of vaginal microbiota generally and
highlight on commensal bacteria becoming opportunistic when circumstances are
favourable. From October to December 2022, about 100 samples were collected, 50
specimens from women with SA and 50 specimens from healthy pregnant outcomes
(control). The high vaginal swabs samples were collected from Babylon Teaching
Hospital for Maternity and Children and Imam Sadiq Teaching Hospital in Babylon,
Irag. To culture the samples, they were transported by media swab to laboratory.
The culture of bacteria was done on 4 types of agar media: UTI chromogenic agar,
MRS agar, MacConkey agar and blood agar. The first identification of bacteria was
based on phenotypic traits of colonies, using manual biochemical tests and gram
stain. Finally, the diagnosis was confirmed genetically by extracting bacterial
genomic DNA for 20 of bacterial isolates under study and using PCR technique for
16S rRNA Loci gene and sequencing. The current study results showed difference in
bacterial genera in women with SA compared with healthy women. It was also noted
that embroilment of Enterococcus faecalis occurred in most cases of SA with an
estimated percentage of 56% (28/50), thus defeating Escherichia coli by 32%
(16/50) and 4% (2/50) for Klebsiella pneumonia and 4% (2/50) for Enterococcus
gallinarum. In this study, some very rare bacteria species were identified including
Acinetobacter junii at 2% (1/50) and Corynebacterium coyleae at 2% (1/50). While
the percentage of bacteria associated with healthy women was: 30% (15/50) for E.
faecalis, 26% (13/50) for E. coli, 18% (9/50) for K. pneumonia, 24% (12/50) for
Staphylococcus epidermidis, and 2% (1/50) for Metabacillus niabensis (which was
diagnosed for the first time in Iraq as well as the rest of the world in a clinical
sample).

Keywords: Spontaneous abortion, Vaginal microbiota, Bacterial vaginosis, 16S
rRNA gene sequencing.
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1. Introduction

One of the most difficult issues in the branch of fertility and obstetrics is spontaneous
abortion (SA). It is one of the most serious problems associated with infertility, with a
possibility of adverse health effect. SA is a severe disease characterized by multiple
pregnancy losses [1, 2]. The causes of SA are unknown, making diagnosis and treatment
difficult. Abortions leave many childbearing couples unable to have babies of their own, a
situation that has detrimental effects on their own households and society as a whole [3]. SA
is influenced by a variety of factors including chromosomes, hereditary factors, dissection of
the endocrine glands, anomalies of the placenta, an infection, and the immune system,
thrombosis, and the environment, to name a few [4]. VVaginal flora serves as the body's first
line of defense against invading harmful germs and aids in maintaining the dynamic balance
and mutual restriction of dependency [5]. Role of the vaginal microbiome is another
unidentified aspect of SA. In many studies, the researchers have compared the prevalent
bacterial species to bacterial isolates from healthy patients to learn how each of them altered
the environment in the vagina. A healthy vaginal microbiota influences immunological
responses to the invading pathogens and boosts host immunity by producing substances
including bacteriocins, hydrogen peroxide, and biosurfactants [6]. Women may become
particularly susceptible to infection if there is a difference in the vaginal microbiota's makeup
and activity. In fact, the presence of Atopobium vaginae increases the production of
inflammatory cytokines such as tumor necrosis factor, interleukin (IL)-1, IL-6, and IL-8, all
of which may affect the performance of the innate mucosal barrier [7].
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The vaginal flora of a woman evolves throughout the course of her lifetime and may
altered its components by age, pregnancy, hormone-driven instability, sexual relationship,
usage of probiotics and antibiotics, and other medications, which might result in an
imbalance [8]. The microenvironment of a healthy vaginal flora is predominated by
Lactobacillus species, specifically Lactobacillus jensenii, Lactobacillus crispatus,
Lactobacillus iners and Lactobacillus gasseri. Although the last two types of Lactobacilli are
considered causative agents of primary infection complications after probiotic treatments due
to their opportunistic susceptibility, especially in immunocompetent people. A healthy female
genital tract contains a microbiome populated by lactic acid and hydrogen peroxide producing
bacteria that try to maintain a low pH to protect against infections, despite all of these
communities of microbes are dominated by Lactobacillus and are relatively simple when
compared to the gut microbiome [8, 9].

Bacterial vaginosis (BV), which is characterized microbiologically by an excess of

anaerobic bacteria and/or a decrease in the quantity of Lactobacillus species, may result from
a change in the bacterial composition of the vagina [9]. Nugent scoring system was used to
determine if there was an increase or a reduction in the amount of Lactobacillus spp. and
Lactobacillus morphotype [10]. BV, also known as vaginal dysbiosis, is a common vaginal
condition characterized by abnormal alteration in the vaginal microbiome (VMB) and an
increased incidence of anaerobic bacteria [11]. Recent studies have related vaginal
dysbacteriosis or the vaginal microbiome (VMB) to gynecological cancer, gestational
diabetes, complications during pregnancy, and preterm birth [12]. As BV is linked to negative
the outcome of reproductive health like pelvic inflammation disease, SA, and period delivery,
it is a significant health
concerns affecting women of fertility age, their children, and associates [11]. Age,
socioeconomic status, using antibiotics, sexual activity, and ethnicity have all been identified
as risk factors in the pathogenicity of BV. Numerous bacterial species have been isolated and
described according to culture techniques, by using high vaginal swab (HVS), a medical
procedure performed in obstetrics and gynecology to test vaginal discharge for the presence of
BV.
Whilemolecular techniques have shown the limitations of culture by demonstrating that the va
gina was an intricate ecosystem with a variety of uncultured or hard-to-identify bacteria [2,
11, 13]. Understanding this vaginal condition and the host-microbiota interactions requires
knowledge of vaginal microbiota [8]. This study aimed at the characterization and isolation of
vaginal microbiota generally and highlight on commensal bacteria that becomes opportunistic
when circumstances are favourable.

2. Material and Methods
2.1 Study Sitting and Duration

This study was conducted between October to December 2022 in the College of Science
for Women at the University of Babylon / Iraq.

2.2 Patients and Specimen’s Collection

The present study was done on 100 (HVS) from women (50 patients with SA and 50 with
a healthy pregnancy outcome). The patients and controls were all between the ages of 17 and
45 years. These specimens were taken from women who attended the Babylon Teaching
Hospital for Maternity and Children and the Imam Sadiq Teaching Hospital in Babylon, Iraq,
by a specialist physician.
Patients were the women who had SA from the first weeks of pregnancy until the sixth
month, when an ultrasound scan confirmed the death of the fetus. Using a speculum and HVS,
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samples were taken from the vagina in the vicinity of the cervix without interfering with the
external reproductive system or urine. Women who had an induced abortion or an ectopic
pregnancy were excluded from this study. HVS was kept at 4°C until it was time to cultivate
it, at which point it was delivered to the lab to be cultured on several types of agars.

Controls included the women who completed their pregnancies by natural delivery or
caesarean section.

2.3 Bacterial Isolation and Identification

The HVS were cultured on different agar media, including urinary tract infection
chromogenic agar (UTIC) (Condalab, Spain), deMan, Rogosa, Sharpe (MRS) (Hi media,
India), blood and chocolate agar (Hi media, India), MacConkey agar (Hi media, India) and
Mannitole salt agar (Hi media, India).

All the above media were prepared according to the instructions supplied by the
manufacturing companies. The media inoculated with specimens were incubated aerobically
and anaerobically at 37 °C for 24 hours. The primary diagnosis of bacterial isolates depended
on the morphological characters of colonies like hemolysis presence, margin shape, size,
color, etc. Microscopic examination by using Gram stain in addition to the classical
biochemical tests like catalase and oxidase tests and mannitole salt fermentation test.

2.4 Genetic Study
2.4.1 Genomic DNA Extraction and PCR Amplification

A single colony of 20 types of bacteria under interest isolates (E.faecalis, E.coli,
K.pneumonia, S.epidermidis, E.gallinarum, A.junii C. coyleae and M.niabensis) was
inoculated in nutrient agar (Hi media, India) and incubated at 37°C for 24 hours to obtained
new and fresh colony.
Bacterial genomic DNA was extracted according to the guidelines provided by the
manufactured scientific institutions (Favrogene Kit). Primers were dissolved and prepared
according to the manufacturer’s instructions (Biotech Corp., Pingtung, Taiwan) [14]. This
primer is a universal primer designed to target specific region in this gene and to amplify 938
bp of 16S rRNA gene for all types of bacteria. The forward primer sequence, 357F (5-
AGAGTTTGATCCTGGCTCAG -3) and Reverse primer sequence  806R
(CCGTCAATTCCTTTGAGTTT). AccuPower PCR premix was used to perform the PCR
reaction (Bioneer, Daejeon, South Korea). One U of Taq DNA polymerase, 250 uM of
dNTPs, 10 uM of Tris-HCI (pH 9.0), 30 uM of KCl, and 1.5 pM of MgCl2 were all in every
20 pl of the PCR premix. Fifty ng of genomic DNA and ten pmol of each primer were added
to the reaction mixture [15]. The thermal cycler for PCR was used to carry out the following
program. The first phase in the amplification process was the initial denaturation, which took
place at 94 °C for 5 min. Next, there were 30 denaturation cycles, annealing, and elongation at
61 °C for 1 min and at 72 °C, followed by a final extension at 72 °C for 10 min (18), 1%
(w/v) agarose gel melted in TBE buffer (1 X), ethidium bromide pre-staining (0.5 g/ml), and
samples electrophoresis the for 45 minutes at 100 volts were applied to test for amplification.
By selecting a 938-bp ladder from the 1-19 16S rRNA PCR output as a molecular size marker
(Bioneer, South Korea), the accuracy and presence of a single, pure, and distinct band in each
of the PCR-fixed bands was verified to be successfully exposed to sequencing [14, 15].

2.4.2 DNA Amplicon Sequencing for PCR

The clarified PCR was done for 20 bacterial isolates ( amplicons were commercially
sequenced from the termini, forward, and reverse, as per instructions from the sequencing
company (Macrogen Inc., Geumchen, Seoul, South Korea). Only translucent chromatographs
from ABI sequence databases were further investigated to ensure that the annotations and
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discrepancies were not the result of PCR or artifact sequencing. Virtual positions and other
details of the PCR pieces acquired were determined by comparing the samples' observed
nucleic acid sequences to the bacterial database conserved standard sequences [15, 16].
2.4.3 Analysis of Sequencing Data

The sequencing outcomes of the PCR products of various samples were modified,
coordinated, and assessed with "Bio Edit Sequence Alignment Editor Software Version 7.1
(DNASTAR, Madison, WI, USA)". Each sequenced sample's PCR amplicons was numbered,
as were the alterations that were found and where in the referring genome they were found
[15].

2.4.4 Design of a Comprehensive Phylogenetic Tree

A specific and comprehensive tree was built in this study using the neighbor-joining
Mega-6 procedure as described by the NCBI-BLAST, server was used to compare the
detected variations to their neighbors' homologous reference sequences. After that, a fully
inclusive tree was created using the neighbor-joining strategy and aligned with the observed
version of the E. faecalis strain as well as the reference strain KP317676.1 [14].

3. Results
3.1 Bacterial Isolation and Identification

The primary diagnosis of bacterial isolates which depended on the color changes in UTIC
agar in addition to microscopic and morphological characterization, was supported by a
genetic study using 16S rRNA PCR and sequencing. The current study results showed a
difference in bacterial genera in women with SA compared with healthy women, and it was
noted that embroilment of Enterococcus faecalis occurred in most cases of SA with an
estimated percentage of 56% (28/50), thus defeating Escherichia coli by 32% (16/50) and 4%
(2/50) for Klebsiella pneumonia and 4% (2/50) for Enterococcus gallinarum. In this study,
very rare bacteria species were identified, including Acinetobacter junii at 2% (1/50) and
Corynebacterium coyleae at 2% (1/50). While the percentage of bacteria associated with
healthy women was: 30% (15/50) for E. faecalis, 26% (13/50) for E. coli, 18% (9/50) for K.
pneumonia, 24% (12/50) for Staphylococcus epidermidis, and 2% (1/50) for Metabacillus
niabensis (Figure 1).
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Figure.l: Type and percentage of bacterial isolates in SA and control.
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3.2 Genotyping Assay

3.2.1 PCR Amplification of 16S rRNA Gene and Sequencing

The local sample was included by using a locus-specific primer (16S rRNA) to generate
amplicons of approximately 938 base pairs in length. The 938 bp region of the 16S rRNA
gene was amplified by PCR using the isolated bacterial genomic DNA as a template. Each
ribosomal amplicon was checked to make sure it had distinct bands before it was sent for
sequencing. Prior to sending these ribosomal amplicons for sequencing, it was ensured that
every amplified amplicon displayed clear, distinct and crisp bands, (Figure 2).

B¢

Figure 2: Illustration gel electrophoresis profile of PCR products (938bp) for 20 type of
bacteria.

By using NCBI BLAST, the sequencing reactions demonstrated and confirmed the
amplified products' identification. The sequenced samples and E . faecalis (The accession
number is NZ_KB944666.1), E. coli (The accession number is NC_002695.2), C. coyleae
(accession number NZ_FNRUO01000002.1) , A. junii ( The accession number
NZ_CP059558.1), E. gallinarum (accession number NZ_KZ846567.1), K. pneumonia
(accession number NC_016845.1) , M. niabensis (accession number MW559669.1) , and S.
epidermidis (accession number NZ_CP035288.1) sequences displayed complete sequences of
similarities, according to the NCBI BLAST search engine with regard to the 938-bp PCR
amplicons of the ribosomal gene. The confirmed identification of the amplified products was
shown by the sequencing reactions using NCBI BLAST. Regarding 938-bp PCR amplicons of
the ribosomal gene, the sequenced samples and their targets showed complete sequences of
similarities, according to analysis by the NCBI BLASTN search engine [15].

Nucleotide composition analysis was compared to those derived using the more standard
alignment-based method. The 16-S ribosomal RNA (rRNA) region was covered by
approximately 97% of the predicted target, according to the NCBI BLASTN engine. Through
contrasting the returned DNA sequences with the recognized DNA sequences of the samples
being tested (Gene Bank accession number KP317676.1), as shown in Figure 3, it was
possible to determine the precise positions and other details of the retrieved PCR fragments.

3.2.2 DNA Sequencing for Enterococcus faecalis

The sequencing result of E. faecalis, which has 99.35% compatibility with the subject of
E. faecalis in NCBI under accession number NZ_KB944666.1, showed 1 transition (A/G)
and 2 transversions (G/T and T/G) when compared Query with Subject, as shown in Figure 3.
Query represents DNA of the samples, while Subject represents DNA of the NCBI database.
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Enterococcus faecalis EnGen0336 strain TS acAro-supercont1.1, whole genome shotgun sequence
Sequence ID: NZ_KB944666.1 Length: 2806553 MNumber of Matches: 4
Range 1: 223319 10 224203 GenBank Graphics

—— Expect dentities Gaps

1592 bits(862) 0.0 B78/8B5(09%) 4/BB5(0%)
juer 6 GCGGCATG cr ATACATGC AGTCGAACGCTTCTTTCCTCCCGAGTGCTTGCACTCAhT 62
sbic b L S < T = 224144
juery 63 TGGAAAGAGGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTACCCATCAGAGGGGGA 122
i = Ty 7 . S e e 224084
juery 123 TAACACTTGGAAACAGGTGCTAATACCGCATAACAGT TTATGCCGCATGGCATAAGAGTG 182
IDTEE FADADEER ooy ereuedezossketoge)mpesaig e sy Nesinimyeri ot Ao mEtos e eko; i m)e im i mmeTmpee N = L 224024
juery 183 AAAGGCGCTGTCGGGTGTCGCTGATGGATGGACCCGCGGTGCATTAGCTAGTTGGTGAGG 242
- T 223964
juer 243 TAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACACTGGG 302
bijc BPIYED"  uirmrmitute = gmimo e e s i m i X o mfm m mm mi {4 it i A A 223904
juery 303 ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACG 362
SOFCT  ZIIOOTE  wvayagati aepe s utoe s jare e s deTatas s’ skayayarns o fupats miateeiane e nds Sru s 5 e S mpalte g a e a e 223844
juery 363 AAAGTCTGACCGAGCAACGCCTCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTT 422
ARER [DONEAT  cvnarum sossmvearmexngninse:sonmmgsce i e msaucn e s ag s umg ada N s XS8R A SR AP A e T 223784
juery 423 GTTAGAGAAGAACAAGGACGTTAGTAACTGAACGTCCCCTGACGGTATCTAACCAGAAAG 48
DI eE [ADETFEIL rorysn s Y e S e, S S e Y e AT e e 223724
juery 483 CCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAT 5
SHYET I22M2EY  avanarurs sosrssereruxusninxie: )afeKuu s aienm aua A A e R ) £ ARANAa SR ¥ TN T SRR PR 223664
;utr{ 543 TTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTC 602

bje T T T N R R i e e b TR e 223604
juery 603 AACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGT GCAGAAGAGGAGAGTGGAATTCC 662
SDTEE EIDBEOEY  anirewnsn =ivaio e o ot so o ¥t o g a's i War st o s g o T i P Y Yo i 223544
juery 663 ATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCT 722
= 11 17 - 223484
juery 723 GGTCTGTAACTGACGCTGAGGC TCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG 782
IDJEE SADIBEBY  apurewnrn = Vesn e oyt R 7o o) VST 1 N i Py Y T e 223424
juery 783 TAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGE 842
H = S22 7 - T 223364
qu{ 843 AGCAAACGCATTAAGCACTCCGCCTGGGGRGTACGACCGCA GGT 886

bjc #3301 11 St ——————————— 223319

Figure 3: Alignment analysis of E. faecalis with gene bank at NC
The other bacterial isolates were also compared to subject of NCBI in the same method.

3.2.3 DNA Sequencing for Metabacillus niabensis

The sequencing results of M. niabensis, which has 89% compatibility with the subject of
M. niabensis in NCBI under accession number MW559669.1, showed that there, were a large
number of transitions and transversions when Query was compared with Subject, Figure 4.

Metabacillus niabensis strain LMR748 16S ribosomal RNA gene, partial sequence
Sequence ID: MW559669.1 Length: 1421 Number of Matches: 1

Range 1: 1 to 866 GenBank Graphics

Score Expect Identities Gaps

1083 bits(586) 0.0 782/877(89%) 11/877(1%)
Query 18 TACATGCAAGTCGAGCGAATCTGAGGGAGCTTGCTCCCAAAGATTAGCGGCGGACGGGTG 77
SBICE M 5 um v e e e S S e e e e S T S SRS S SR 60
Query 78 AGTAACACGTGGGTAACCTGCCTGTAAGATTGGGATAACTCCGGGAAACCGGAGCTAATA 137
SBICTE 1680 i cmm avararasseismiamens i are aae aiaie siae SUSI S S RIALE T A T VRS RIS SIS BT SR AT 120
Query 138 CCGGATAACATTTCGAACCGCATGGTTCGAAATTGAAAGATGGTTTCGGCTTTCACTTAC 197
Sbjct T2T o sivie susiersiemiere wiorase: sra g eie. sishe Sie SeTe e e LRTe, v e e er e e ea el whe #xe. e e BMWa e e emiesee 180
Query 198 CGATGGACCCGCGGCGCAATAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGAACCATTC 257
Sbjct TN S s ST msne e sn v ailsie wis.s Sieie sie mns e e sie e aos e st e bin, ey 5 240
8uer¥ 258 GTAGCCCACCTGAGAGGGTGATCGGCCACCCTGGGACTGAAACACCGCCCAAACCCCTAC 317
bjc AT i wiev s S e R e YRS Btare ava, el sTare s e o M ase M wvaa . SR W e e 300
gugry 318 CGGAGGCAGCAATAGGGAATCTTCCCCAATGGACCAAAGTCTGACCGAACAA ( cccT 377
bjct 301 G....iiee@icicccncncoe  Biceccoscc@iciecaneana 360
Query 378 GAACCATGAAAGCCTTCCGGTCCTAAAGTTCTTTTGTTAGGGAAAAACAAGTACCAAAAT 3
SBIEE 3671 ... 0. . . R e oM B soeie aieieie e MBeresereinie e e niolBa e siere mimieree.s 420
Query 438 AACTGCTGGTACCTTGACCGTACCTAACCAAAAAGCCACCGCTAACTACCTGCCAACCAC 497
SHIEE 421 3 ovo iRl aE s sl el e G selaae, e 480
Query 498 CCCGGTAATACCTAAGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG(;<rrz(‘AG 557
Sbjct BET1 M cevee sl e e SR ST B R R S R A T TR e BRSO e e S G.G.G.AG. 540
Query 558 CCGTTTCTTAAGTCTGATGTGAAAGCCCACGGGTCAACCCTGGAAGGTCATTGGAAACTG 617
Sbjct SAT M scenensuenaeve ererens e ETeTee $TaTe aiene axeiererie e ge eeie el eserer s M Tee WS SreTRLLeS NS 600
Query 618 GGGAACTTGAGTGCdouAJdGAAAATGGAATTCCACCTGTAGCGGTGAAATGCCTAAAA 677
Sbjct (1o 7 IR, N 2 SRS T R - St A, 660
Query 678 ATTTGGAAGAACCACAGTGGCCAAAGCCACTCTTTGGTCTGTAACTGACGCTTAAGCCCC 737
Sbjct 661 5 WG iR s s W B s R TSR e e STk S &5 720
Query 738 AAAACCTGGGGAACCAACAGGATTAGATTCCCTGGTAATCCACCGCCCTAAAACCATTAG 797
Sbjct Z2Z1 5 WGl s el e e . SR ate wS e R o M T e 778
Query 798 ATGCTAAGTGTTAGAAGGTTTCCCCCCTTTAATGCTGCCGCAAACGCCTTTTAAGCACTT 857
SBICE 779 =.cviiirenevosi@ouconea@uinnvoeeloneeeeBonsoneesollon==ceuens a
Qgery 858 CCCGCCCCGGGGGAGATACGGGTCCCAAGAATGAAAC 894

Sbjct 5 cee=mceeBoceaoCuununn 6

Figure 4: Alignment analysis of M. niabensis with gene bank at NCBI
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3.2.4 A Phylogenetic Tree Based on the Sequence of 16S rRNA
In the current investigation, 16S rRNA PCR amplicons was used to construct an accurate
phylogenetic tree. The S1-S20 samples and additional related DNA sequences were used to
construct this phylogenetic tree. Several species were included in this tree. Close relatives of
those species are also shown in Figure 5.
I ——
Escherichia coli Ar2

Escherichia coli Ar3
Escherichia coli Ar17
Escherichia coli Ar6
Escherichia coli Ar11
Klebsiella pneumoniae Ar14
Klebsiella pneumoniae Ar15
Acinetobacter junii Ar10
Corynebacterium coyleae ArS
Enterococcus gallinarum Ar12
[ Enterococcus faecalis Ar1
Ent. faecalis Ar18
- Enterococcus faecalis Ar8
Enterococcus faecalis Ar7
- Enterococcus faecalis KP317676.1
Enterococcus faecalis Ar4
—— Metabacillus niabensis Ar16
Staph. epidermidis Ari19
- Staph. epidermidis Ar20

]

0.34 0.17 0.00
|

Figure 5: Construction Phylogeny tree of bacterial species and alignment with reference
strain based on Neighbor-Joining tree Mega 6 software

This 16S rRNA-based comprehensive tree has provided an extremely inclusive tool about
the high ability of such genetic fragments to efficiently identify these bacterial samples using
the genetic fragments. Interestingly, this phylogenetic analysis observed the highest species
detection specificity with regard to 16S rRNA-based PCR. These phylogenetic protocols in
turn give a further indication of the power of currently utilized 16S rRNA specific primers to
discriminate among the currently investigated strains.

4. Discussion

The essential initial step in the effective establishment of infection is frequently bacterial
adhesion to the surfaces of the host cells. Bacterial pathology is caused by pathogenic bacteria
that may penetrate the tissue after adherence and access target cells [16]. Additionally,
cellular invasion is regarded as a key virulence component since it gives pathogens a means
of circumventing immune system of the host, causing tissue harm. Fimbriae of various
species are known to play an important role in bacterial adhesion to cellular surfaces due to
their ability to detect a variety of membrane cell receptors such as integrins, cadherins,
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selectins, and carcinoembryonic antigen-related adhesion molecules, all of which are involved
in mediating bacterial invasion [17]. This is normally true, but when pathogenic bacteria are
present in the vagina of pregnant women, particularly in the second trimester, it causes severe
inflammation results in the pregnancy sac to burst and break before any discomfort or
bleeding occurs. SA has been most frequently linked to bacterial infections such as
Enterococcus faecalis, Escherichia coli, and Klebsiella pneumonia. Early pregnant women
who have BV are more likely to have an abortion [17, 18]. In most cases, bacteria are not
present in amniotic fluid. Yet, there are a variety of ways that bacteria may enter the amniotic
cavity, with an ascending pathway from the lower genital tract being the most common. A
local inflammatory response may be triggered by bacteria in the amniotic cavity that can be
found using molecular microbiologic techniques or culturing. This condition is known as
intra-amniotic infection. There is strong evidence connecting intra amniotic infection to
unfavorable pregnancy complications, including spontaneous preterm labor and delivery, the
onset of acute histologic chorioamnionitis and funisitis, and a fetal inflammatory response
[19].

Enterococcus faecalis was found to be superior to all other species of identified bacteria in

this research, and according to the molecular results from a recent study .Although
Enterococcus faecalis is a common opportunistic pathogen [20], but because of the increase
in resistance to antibiotics, the vital role of enterococci as an infection-causing agent has
grown in some strains as well as their known pathogenic potential .E. faecalis can persist in
critical settings with insufficient nutrition provided and an elevated pH level ranging up to
11.5, as it has demonstrated good adaptation to such ecosystems with rich nutrients, low
levels of oxygen and a complex habitat. It is necessary for enterococci to have the capacity to
colonize the host's tissues, overcome non-specific and immunological defense mechanisms
and induce pathogenic effects [21]. Adherence tests have demonstrated that enterococci can
colonize host tissues by attaching to intestinal and urinary tract epithelial cells, as well as
heart cells, via adhesins that are produced on the bacterial surface [21, 22]. E. faecalis is the
most frequently isolated pathogen in cases of aerobic vaginosis (32%) [22]. The pathogenic
effects of aerobic microorganisms such as E. faecalis have been shown to cause spontaneous
abortion [22, 23, 24].
Escherichia coli was the other bacterial species isolated from SA women. E. coli is one of the
primary etiological agents in instances of aerobic vaginitis. It has been demonstrated that due
to the physical proximity of the anorectic/vaginal region, some enterobacteria can operate as
uropathogens and can be related to cases of bacterial vaginosis [25]. The presence of greater
E. coli colonization in the vaginal introitus (>105 CFU/mL) in women with a history of UTI
emphasizes the significance of the vaginal milieu in the pathophysiology of recurrent UTI
[26]. BV during pregnancy can exacerbate. A local study by al Juber and Hammoudi on
bacterial vaginosis in pregnant women found that 14.8% of K. pneumonia and Klebsiella spp.,
implicated in both AV and BV [27]. BV and AV are vaginal dysbioses characterized by a
reduction in lactobacilli and are associated with chorioamnionitis, preterm delivery,
spontaneous abortion and low birth weight [13,28].

Similar studies have shown that pregnant women with gestational diabetes have a higher
rate of infection than pregnant women without the condition. When bacteria were isolated
from healthy women and from women who had genital tract infections, Enterococcus
gallinarum represented the most common 23 (28.39%) of the bacteria. The potential for
pathogenic bacterial infection was examined which highlighted how vaginal infections affect
preterm birth, the rupture of the vaginal membranes and placental infections [29, 30].
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Corynebacterium coyleae, it is a part of the symbiotic microbiota of the urinary tract,
mucous membranes, genital system, skin, etc., was another bacterium that was identified and
was thought to represent commensal strains as it is uncommon to find them connected with
newborn infections [31, 32]. This species' potential for causing infection has not been
completely identified. Using blood cultures from six patients who experienced episodes of
fever of unknown origin, Funke et al. made the initial discovery in 1997. One of the patients
had the virus that causes HIV infections. However, there is still a need for more clinical
research. The underlying issue in the other five individuals, however, required prior surgical
intervention [32]. Also, individual cases of each confirmed sepsis, probable sepsis and soft
tissue infection, a suspected post-transfusion bacteremia, neonatal bacteremia, injuries from
burns, samples of pleural fluid, abscess formation, and ulceration have all been treated with C.
coyleae. Regarding its formal pathogen status, current debate continues. Non spore forming,
non-acid fast, straight to slightly curved gram-positive rods, frequently with tapered ends,
occasionally club shaped or ellipsoidal, organized in angular or palisade formations. It is yet
unknown how this specific. Corynebacterium species contributes to the pathogenesis of
human diseases and what role it plays in infection [32, 33].

The distinction between colonization and an infectious state is manifestly lacking.
Corynebacterium coyleae is an infrequently isolated species with scant published data from
clinically important samples. However it should still be considered a pathogen that can cause
complex urinary tract infections, mainly in women [33].

In this study, Acinetobacter junii was isolated from SA women. It is also considered a rare
species and thought to be an uncommon type of human-infected bacteria, was isolated from
South African women in a similar study. Gram-stained smear analysis under a microscope
uncovered tiny gram-negative cocci. Its colonies are non-hemolytic on sheep blood agar. The
isolate tested positive for catalase but tested negative for cytochrome oxidase and indole.
Acinetobacter is a common bacterium that exists everywhere in the environment. It can be
separated from a variety of sources such as food, water, waste and soil. Acinetobacter, which
is often non-pathogenic, can lead to life-threatening infections in severely ill patients [34]. It
occasionally makes up a minor portion of the human skin flora in about 25% of healthy
individuals. In retrospective research, digestive tract colonization was observed in both
newborns and adults (77% of 73 patients). Acinetobacter is a member of the microflora of the
oral cavity, upper respiratory system, and genitalia. Rectal colonization of Acinetobacter
carries the danger of the "translocation” phenomenon (transfer from the gut to form infected
areas in the lungs or other organs) [35]. Acinetobacter colonization is a type of gram-negative
bacteria. Some strains have a polysaccharide capsule which typically indicates a high level of
virulence. The thick polysaccharide and polypeptide capsule shields bacteria from the
immune system of the host cell [34, 35]. Also, it allows bacteria to adhere to surfaces,
including those on the human body and inanimate objects. Moreover, the polysaccharide
capsule prevents bacterial dehydration. Acinetobacter produces non-pigmented colonies that,
when produced by an encapsulated strain, are also mucoid.

In a study that is closely related to this one, A. junii was found in samples of amniotic fluid
when there was no intra-amniotic inflammation, and it was the second-most common
microorganism found (n = 14) out of a total of 79 microorganisms [36].

Staphylococcus epidermidis, a common commensal bacterium of human skin and mucosa, is
also diagnosed in healthy pregnant women. Although S. epidermidis was once thought to be
nonpathogenic, it is now understood to be an important opportunistic pathogen. It maintains
things in balance, promotes the skin's immune system, and uses colonization resistance to stop
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opportunistic microorganisms from creating disease [37]. According to some researchers one
of the most significant species in this group has been identified as Staphylococcus epidermidis
(S. epidermidis). It is a gram-positive, facultatively anaerobic, non-spore-forming, non-motile,
catalase-positive, and coagulase-negative bacteria that causes many nosocomial and hospital
infections. The accessory gene regulator (Agr) types I, 11, and Il provide virulence traits to
the S. epidermidis strains isolated from clinical infections in humans [38].

This research diagnosed Metabacillus niabensis for the first time in Iraq as well as the rest
of the world in clinical samples, specifically in the vagina. The isolated species of the genus
Metabacillus used in this study can help guide future research on this genus and improve its
taxonomic diversity [39].

When cotton waste composts were used to cultivate mushrooms, Metabacillus fastidiosus,
the type species of the genus Metabacillus, was discovered for the first time by Patel and
Gupta who named the type strain of Metabacillus niabensis. M. niabensis is a gram negative,
aerobic, motile bacterium that can grow between 15 and 40°C. The main fatty acid identified
in Metabacillus niabensis is 12-methyl-tetradecanoic acid, and this bacterium is catalase, -
galactosidase and oxidase positive [40]. Bacillus systematics study using molecular
approaches resulted in significant developments in the taxonomy of the genus. Numerous
species have lately been reclassified, entering new genera, leaving nearly exclusively species
from the Bacillus cereus group in the genus Bacillus. These species are so phylogenetically
related that only sequencing of the 16S rRNA gene will differentiate them.

Bacillus species and nearby genera have a cell wall typical of gram-positive bacteria while
exhibiting gram-positive (in early cultures), gram-variable or gram-negative staining. Bacillus
and similar genera can survive in various conditions for extended periods of time because
they can generate spores which make them resistant to high and low temperatures as well as
typical-sanitizers.

Given the similarity of physical, biochemical, and genetic patterns among close-related
species, identifying Bacillus and related taxa using traditional methods is particularly hard.
The identification of new species is made possible by polyphasic strategy that combines
phenotypic and genotypic methodologies for a more accurate assessment of this group's
taxonomic and phylogenetic relations. Several identification systems contain databases (DB)
focused on clinically significant bacteria, which are more restrictive than drug-related
microbiota. These species frequently originate from their surroundings, and because of the
variety in their physiologies and dietary requirements, their metabolic patterns are not always
included in the DB [39, 40].

Several studies show that molecular methods like the sequencing of housekeeping genes
must be applied in an attempt to identify species of bacteria isolated from productive sites.
The ribosomal RNA 16S subunit, encoded by the rrs gene, is currently extensively employed
in bacterial identification. Yet, the 16S rRNA gene sequences of several Bacillus species are
remarkably similar. Furthermore, the 16S rRNA gene in bacteria can exist in several copies.
Depending on the replicated copy, this gene can produce various identifications, leading to an
unclear and imprecise analysis. Extra genes, such as rpoB (which encodes the beta subunit of
RNA polymerase), gyrA (which encodes the alpha subunit of DNA gyrase), and gyrB (which
encodes the beta component of DNA gyrase), are required for the separation of these species,
must be sequenced [41].
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5. Conclusions and Recommendations

The molecular identification of bacterial isolates and 16S rRNA gene sequencing detected
the high percentage of Enterococcus faecalis in SA. Enterococcus faecalis strains possess an
arsenal of virulence factors that are located in virulence genes and contribute to their ability to
cause disease. The presented tree has added an accurate and inclusive phylogenetic
distribution and positioning of the studied S1-S20 that originated from the differences in the
nucleic acid substitutions within the same detected species.

Real-Time PCR vaginal microbiota detection must be introduced to find microorganisms
that are slow to grow, difficult to cultivate or are hard to detect.
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