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[ Abstract] Dental caries is a major disease that seriously endangers human oral health. Dental plaque biofilm com-
posed of many microorganisms is the primary factor of dental caries. Inhibiting biofilm formation has become the focus
of research on the prevention and treatment of dental caries. Streptococcus mutans and Candida albicans, as common
pathogenic bacteria in the oral cavity, are closely related to the occurrence of dental caries. The interaction between the

two can lead to the rapid onset of dental caries. In recent years, many studies have found that Candida albicans pro-
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motes the occurrence of caries by interacting with Streptococcus mutans, including physical adhesion, promoting the pro-
duction of exopolysaccharides (EPS), reducing the pH of the microecological environment, forming a highly cariogenic
acidic environment, and secreting quorum sensing molecules to trigger quorum sensing. As a communication mechanism
between microorganisms, the quorum sensing system mainly includes three main types: autoinducing peptide (AIP) sys-
tem, autoinducer-2 (AI-2) system, and Acyl-homoserine lactone (AHL) system. At present, quorum sensing has been
shown to promote the occurrence of diseases by activating the expression of microbial pathogenicity-related genes, pro-
moting EPS synthesis and biofilm formation. The CSP-ComDE and ComRS quorum sensing systems of Streptococcus mu-
tans allow the bacteria to survive and cause disease in extreme environments that are unfavorable for survival, while the
quorum sensing system of Candida albicans is mainly mediated by farnesol, which has a negative regulatory effect on
the yeast-hyphae transformation of Candida albicans. Studying the quorum sensing phenomenon of the two bacteria is
helpful to understand the etiology of caries. In recent years, many studies have reported the use of quorum sensing inhib-
itors in anti-microbial applications. The study of microbial quorum sensing systems and inhibitors will help the preven-
tion and treatment of caries. With the increasing interest in biofilm-related research, and a new method for in-depth
study of the biofilm formation process and quorum sensing behavior using microfluidic and chip laboratory technology is
proposed. The author summarizes the cariogenic effects, the quorum sensing system and quorum sensing inhibitors of
Streptococcus mutans and Candida albicans.
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Four methods of interacting with C. albicans and S. mutans can promote the occurrence of dental caries. () Physical adhesion: C. albicans can pro-

duce physical adhesion with S. mutans through the surface adhesion protein of the fungal cell wall. @ Metabolite cross-feeding: S. mutans-derived

gtfs have good affinity for N-or O-linked mannan on the surface of C. albicans. In the presence of sucrose, C. albicans promotes the production of a

large amount of EPS. 3) Environmental changes: C. albicans and S. mutans have strong acid production and acid resistance. The symbiosis of the

two significantly reduces the pH in the microecological environment, but both of them can still survive in this acidic environment. @ Extracellular

signal: the quorum sensing molecule farnesol from C. albicans can promote the cell growth and gtfs activity of S. mutans, and S. mutans-derived

XIP further enhances the quorum sensing between them. S. mutans: Streptococcus mutans; C. albicans: Candida albicans; EPS: exopolysaccharides;

gtfs: glucosyltransferase; H*: hydrogenic ionization; XIP: SigX-induction peptide

Figure I The mechanism of synergistic cariogenicity of S. mutans and C. albicans
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