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[ Abstract] Objective To observe the dynamic changes in the salivary microbiota of children with dental caries
and those who were caries-free and to analyze the functional differences in the oral microecology of the two groups during
the course of sugar metabolism and the synthesis and transport of multiple amino acids. Methods Ten children with
dental caries and 10 caries-free children were enrolled. We employed Illumina metagenomics technology to analyze the
composition and function of salivary microbiome in children with and without caries. Six months later, PacBio single-
molecule long-read sequencing technology was used to analyze the changes over time in the oral microbial communities
of the two groups. We studied the patterns of change in the oral microbial communities under diseased or healthy
conditions and attempted to offer a comprehensive interpretation of children’s oral microbiota in terms of its composition
and functions. Results The composition of the oral microbiota of children with or without dental caries changed
significantly over time. At the phylum level, changing trends in the salivary microbial communities of children with dental
caries were in line with those in caries-free children. In these microbial communities, increased proportions of Firmicutes
and decreased proportions of Actinobacteria and Bacteroidetes were found in the two groups. At the genus level, however,
the two groups showed significantly different changes of the salivary microbial communities. Upward trends in the
abundance of Lactobacillus, Methylobacterium, and Megasphaera were found in the caries group, while the abundance of
these genera in the caries-free group showed downward trends. At the species level, L. fermentum, L. gasseri, L. oris, S.
downei, and some other species belonging to the genus Lactobacillus showed upward trends in the saliva of children with
caries, while they consistently stayed at a relative low level of abundance in caries-free children. The abundance of S.

gordonii and S. mutans decreased to a certain extent in children with dental caries, but the abundance of S. gordonii and S.
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mutans in caries-free children were always at a low level. Species such as S. mutans and C. gracilis were positively
correlated to the sum of decayed, missing and filled teeth (dmft), while N. flavescens was negatively correlated to dmift.
gltA, icd, and mqo, the key genes related to tricarboxylic acid (TCA) cycle, gudB, a glutamate synthesis-related gene, and
argAB/C/], arginine synthesis-related genes, were significantly increased in caries-free children. In addition, the
abundance of the NADH dehydrogenase-related gene nuoB/C/D/E/H/I/J/K/L/M in the electron transport chain increased
significantly in caries-free children. Conclusion Dynamic changes were found in the oral microbiota of children with or
without caries. The trends of microbial shifts over time were associated with the oral health status. Oxidative

phosphorylation and the synthesis and transport of amino acids such as glutamate and arginine in the oral microecology

were more active in caries-free children.
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acid synthesis
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Fig 1 The dynamic changes of oral bacteria in children with or without dental caries at the phylum level over time

*P<0.05, vs. 0 month caries group; #P<0.05, vs. 0 month caries free group. n=10.
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Fig 2 The dynamic changes of oral bacteria at the genus level in children with or without dental caries over time

*P<0.05, vs. 0 month caries group; # P<0.05, vs. 0 month caries free group. A P<0.05, vs. caries free group at the same time point. n=10.
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Fig 3 The dynamic changes of oral bacteria at the species level in children with or without dental caries over time

*P<0.05, vs. 0 month caries group; # P<0.05, vs. 0 month caries free group; A P<0.05, vs. caries free group at the same time point. n=10.
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