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Abstract

Tooth decay is one of the most important public health problems in different communities. The activity of
acid-producing bacteria, especially Streptococcus mutans biofilms, is the main cause of this complication. The
formation of biofilms of this bacterium depends on the presence of the enzyme glucosyltransferase, which is
encoded by the gt#f gene. The aim of this study was to evaluate the effect of polysaccharide nanocomposite of
Chitosan (Cs)/Carboxymethyl Starch (CMS)/Graphene oxide (RGO)/Silica (SiO;) on gtff gene expression in
Streptococcus mutans. Graphene oxide was synthesized by Hummers method. Chitosan/Carboxymethyl
Starch/Graphene oxide/Silica quaternary compound were then prepared and antimicrobial effect was investigated
and antimicrobial effect on Streptococcus's mutans ATCC 35668 was investigated by microdilution method. The
morphology and structural properties were investigated by FTIR, SEM and DLS. The expression of gtfB, gtfC,
gtfD genes was examined by RT-PCR technique. FTIR studies confirmed the incorporation of RGO and SiO,
into nanocomposite. The antimicrobial effect of nanocomposite (0.203 mg/ml) was obtained.

RT-PCR results showed that no significant relationship was observed in the expression of g#/B and gt/D
genes in cells treated with nanocomposites compared to the control group (P=0.187, P=0.067), while the
expression of g#fC gene was significantly reduced (P=0.049) in cells treated with nanocomposite and indicating
the strong effect of this nanocomposite on suppressing the g#fC gene and reducing biofilm formation. According
to the results, the expression level of gftC gene in cells treated with nanocomposite was reduced, and
Cs/CMS/RGO/Si0, nanocomposite has a strong effect in suppressing g¢fC gene.
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