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Supplementary Figure S1. The α-rarefaction analysis. (A) Rarefaction curves based 

on Faith’s phylogenetic diversity (PD). (B) The curves of the sample numbers at the 

indicated rarefied sequencing depths. The colors indicate sample type: saliva (light blue) 

and plaque (blue). The vertical black dashed line indicates the 10,000-read rarefaction 

threshold. Data obtained from 1,349 participants in the TMM CommCohort Study and 

the TMM BirThree Cohort Study were analyzed. 

 

  



 

Supplementary Figure S2. The α-diversity of oral microbiota based on various 

general and dental conditions. (A) Shannon diversity index and (B) Pielou’s evenness 

index of 1,289 participants in both the TMM CommCohort Study and the TMM 

BirThree Cohort Study based on 10,000 high-quality reads from both saliva and plaque 

samples. The dots indicate the means; the error bars indicate the standard errors (SEs). 

PPD; periodontal pocket depth, CAL; clinical attachment level, DFT; decayed and filled 

teeth. 



 

Supplementary Figure S3. PCoA plots of oral microbial communities in the TMM 

BirThree Cohort Study based on weighted UniFrac distance. Each dot represents the 

microbial community in the saliva (circles, n = 455) and plaque (diamonds, n = 455) of 

one individual. The dots in the top panel were separated into eight groups by sample 

type, which are shown at the bottom. The severity of periodontal disease was classified 

into four categories based on the ratio of teeth with deep pockets: healthy (0%, blue), 

mild (> 0% and ≤ 20%, green), moderate (> 20% and ≤ 50%, yellow), and severe (> 

50%, red). 

 

  



 

Supplementary Figure S4. Comparison of the relative microbial abundances of 

periodontal disease-causing bacteria at the genus level. Box plots showing the 

relative abundances of the genera Tannerella (A), Prevotella (B), and Fusobacterium 

(C) among the four periodontal disease severity categories in saliva and plaque. The 

significance of the differences was estimated by using logistic regression analysis. 

 

  



 

Supplementary Figure S5. PCoA plots of oral microbial communities in the TMM 

BirThree Cohort Study based on unweighted UniFrac distance. Each dot represents 

the microbial community in the saliva (circles, n = 455) and plaque (diamonds, n = 455) 

of one individual. The dots in the top panel were separated into eight groups by sample 

type, which are shown at the bottom. A distinct separation of the saliva samples that fall 

into two clusters (cluster A and cluster B) according to the PC1 axis is shown. The 

severity of periodontal disease was classified into four categories based on the ratio of 

teeth with deep pockets: healthy (0%, blue), mild (> 0% and ≤ 20%, green), moderate (> 

20% and ≤ 50%, yellow), and severe (> 50%, red). 

  



 

Supplementary Figure S6. PCoA plots of oral microbial communities excluding 

minor ASVs based on unweighted UniFrac distance. ASVs detected in less than 500 

samples were defined as minor. (A) PCoA plots based on the unweighted UniFrac 

distances in the TMM CommCohort Study. Each dot represents the microbial 

community in the saliva (circle, n = 834) and plaque (diamond, n = 834) of one 

individual. (B) PCoA plots based on the unweighted UniFrac distances in the TMM 

BirThree Cohort Study. Each dot represents the microbial community in the saliva 

(circle, n = 455) and plaque (diamond, n = 455) of one individual. The dots in the top 

panel were separated into eight groups by sample type, which are shown at the bottom. 

The severity of periodontal disease was classified into four categories based on the ratio 

of teeth with deep pockets: healthy (0%, blue), mild (> 0% and ≤ 20%, green), moderate 

(> 20% and ≤ 50%, yellow), and severe (> 50%, red). 

 

  



 

Supplementary Figure S7. Comparison of microbial composition in cluster A and B. 

Stacked bar plots showing the mean relative abundance of microbial taxa at the class 

level in saliva (A) and in plaque (B). Data from the TMM CommCohort Study and the 

TMM BirThree Cohort Study were used for discovery and validation, respectively. The 

labels indicate the top 9 taxa at the class level, and the remaining classes were binned 

together. 

 

  



 

Supplementary Figure S8. Significant correlation between microbial taxa and 

periodontal disease severity. Bar plot indicating Pearson's correlation coefficients 

between the ratio of deep pockets (≥ 4 mm) and the relative microbial abundance in 

plaque (A) and saliva (B). The microbial taxa (correlation coefficient ≥ 1.5 or ≤ -0.1) at 

the species level are arranged in descending order by correlation coefficient. 

 


