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Abstract

Root canal infections are polymicrobial and exhibiting a high diversity of
bacteria, so knowing the composition of bacterial community in infected root
canals is crucial for improving treatment plans that not only control infections
by getting rid of pathogens but also prevent reinfections, 140 samples were
taken from infected root canals of patients attending the Conservative Treatment
Department, Teaching Hospital of the College of Dentistry at Mosul University,
Al-Noor — Specialist Dental Center, the Specialist Dental Center/left side, as
well as a few private clinics, the patients included 81 females and 59 males,
ages ranging from 13 to 65 years on average. Bacterial isolates were
traditionally and molecularly diagnosed depending on the 16Sr RNA gene. The
most predominant bacteria were facultative and obligate anaerobes, including
Streptococcus,  Enterococcus,  Staphylococcus,  Neisseria, Veillonella,
Actinomyces and Prevotella. A novel approach, metagenomic next-generation
sequencing of 16S rRNA amplicons was used for the first time locally to
evaluate the infected root canals microbiota composition and to compare
bacterial communities between primary and secondary root canal infections.
The microbial variation of primary endodontic infection sample  was
significantly lower than that of the secondary the endodontic infection sample.
Porphyromonas endodontalis (17.3% ) was the most predominant species in
primary infected root canal followed by Bacteroides sp. ( 16.8%), Oribacterium
sp.33056 (15.8%), Rikenellaceae;g-NA,s-sp.14537 (14.0%) and
Pyramidobacter piscolens (11.6%) while the predominant microbiota from the
secondery root canal sample were Paenibacillus;s-NA (39.0%), Tannerella
forsythia (6.1%), Porphyromonas endodontalis (5.9%), Brevibacterium casei(
3.4%), Peptostreptococcus anaerobius-stomatis (2.8% ). Additionally, as-yet
uncultured bacteria that are difficult to cultivate or so far impossible to cultivate
have been detected for the first time locally in root canal samples for example:
Olsenella, Diaster, Solobacterium, Treponema, Selenomonas and Megasphaera
in addition, many phylotypes which regarded to the family Synergistetes and
Lachnospiraceae. Forty five isolated strains were recorded in global, European,
and Japanese gene banks. Three strains: Enterococcus faecalis MuAm
(JAUZTEO000000000.1), Actinomyces oris EmAm22 (PP939687.1) and
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Prevotella buccae EmAm54 (PQ482425.1) were selected for the study. A
phylogenetic tree was created using the Mega 11 program, utilizing the
Maximum Likelihood method to find the similarity ratio between each of these
selected strains with the most closely related strains. The next part of our study
included the first local whole-genome sequence analysis of the most
predominant bacteria in infected root canals FE.faecalis MuAm by using
[llumina Novaseq technology. The complete genome features were described
using the QUAST program and the RAST server. This analysis includes the
genetic map, genetic relatedness and diseases —causing genes in this locally
strain. Whole genome included 183 contigs with lengths ranging from 215-
125.416, this strain's total genome sequence length was 2,635,835 bp, with low
GC content of 37.73%. A total of 2,498 protein- encoding sequences, 59
ribosomal RNA genes and 52 transfer RNA genes, the whole genome contained
tetM, efrA, dfrE, efrA and vanT antibiotic resistance genes, several virulence
genes including SrtAd, ace, cCF10, EIrA, cOBI, cad, camE, ebpA, ebpC, tpx,
espfs, efaAfs and gelE neither plasmids nor pathogenicity islands were detected.
Molecular detection of Enterococcal Surface protein (esp) gene was performed
for all E.faecalis 1isolates by using PCR assay. 87% of E. faecalis isolates
were carried esp gene. The ability of the selected strains to form biofilms was
tested by using Congo red agar and microtitreplate methods. Chitosan
nanoparticles  solutions(Cs-NPs) and Titanium dioxide nanoparticles
solutions(TiO2-NPs) were investigated as antimicrobial and anti-biofilm
materials against the previously selected strains, the MICs values have been
determined and both nanoparticle solutions have anti-biofilm activities against
the selected strains. The last part of this study involved an application of
Nanotechnology in the endodontic field of dentistry by in vitro study as a root
canal irrigation. After being infected with E. faecalis EmAm strain, 30 human
lower premolars were treated with nanoparticles solutions, Cs-NPs (2.5 mg\ml),
TiO2-NPs (650ug\ml) and routine endodontic irrigations CHX (2%) and
NaOClI (5.25%), colony forming units were utilized to compare between the
antimicrobial effect of traditional and new medications, both tested

nanoparticles' treatments were successful with superiority of the Cs-NPs .
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