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ABSTRACT Clinical studies have uncovered associations between mal- doi: 10.15698/mic2026.06.879
lusi db . lated Ldi hich l l Received originally: 10.09.2025;
occlusions and bacteria-related oral diseases. However, which malocclu- in revised form: 18.03 .2026,
sion drives alternations in the oral microbiome remains unclear. Here, we Accepted: 10.04.2026,
identified occlusal type (OT, a major malocclusion classification param- Published: 15.06.2026.
eter) as a key host structural regulator of the oral microbiome compo-
sition and metabolite profiles in adolescents. Regarding microbial com- Keywords: occlusal type, oral
position: Prevotella and Veillonella species enriched in the OT-I group, microbiome, metabolomics, stomatotypes.

whereas Neisseria and Haemophilus species predominated in the OT-II
group. These differential distributions and unique microbial associations
contributed to the formation of two distinct oral microbiome clusters
("stomatotypes”). In terms of gene functions, the OT-1l group exhibited
enrichment in “Environmental information processing” (EIP) pathways,
"Human Diseases” (HD) pathways, and virulence-associated genes in-
cluding relA and cpsB/cdsA. Significant differences in metabolite pro-
files were also observed between groups. Multi-omics analysis revealed
positive intra-group associations and negative associations between-
groups among representative oral microbes, functional pathways, and
metabolites, with specific dipeptides identified as potential key microbe-
modulated metabolites. Our results revealed the pivotalrole of OT in shap-
ing the variations of the oral microbiome and metabolite, offering novel
insights into how host anatomical structure influences oral microecology.
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