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Supplementary Figure 1. Principal component analysis of the plaque bacteriome
from HC, OPL, and OSCC individuals. (A) The plaque bacteriome of individuals with
OSCC was statistically significantly different (P < 0.05) from HC and OPL
individuals. (B) Box plots show the diversity and richness of the plaque bacteriome
from the HP, OPL, and OSCC groups at the OTU level.
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Supplementary Figure 2. Principal component analysis of the saliva bacteriome
from HC, OPL, and OSCC individuals. (A) The plaque mycobiome of individuals
with OSCC was statistically significantly different (P < 0.05) from HC and OPL
individuals. (B) Box plots show the diversity and richness of the saliva bacteriome
from the HP, OPL, and OSCC groups at the OTU level.
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Supplementary Figure 3. Principal component analysis of the plaque mycobiome
from HC, OPL, and OSCC individuals. (A) The saliva bacteriome of individuals with
OSCC was statistically significantly different (P < 0.05) from HC and OPL
individuals. (B) Box plots show the diversity and richness of the plaque mycobiome
from the HP, OPL, and OSCC groups at the OTU level.
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Supplementary Figure 4. Principal component analysis of the saliva mycobiome
from HC, OPL, and OSCC individuals. (A) The saliva mycobiome of individuals with
OSCC was statistically significantly different (P < 0.05) from HC and OPL
individuals. (B) Box plots show the diversity and richness of the saliva mycobiome
from the HP, OPL, and OSCC groups at the OTU level.
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Supplementary Figure 5. Bubble plot of the plaque (A) bacteriome and (B)
mycobiome from HC, OPL, and OSCC individuals. Each bubble represents one genus
and the bubble size represents the relative abundance of each genus. For the OSCC
group, *, ** and *** denote P < 0.05, P < 0.01 and P < 0.001 versus the HC group,
respectively. For the OSCC group, #, ## and ### denote P < 0.05, P < 0.01 and P <
0.001 versus the OPL group, respectively. For the OPL group, $, $$ and $$$ denote P
<0.05, P <0.01 and P < 0.001 versus the HC group, respectively.
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Supplementary Figure 6. Bubble plot of the saliva (A) bacteriome and (B)
mycobiome from the HC, OPL, and OSCC individuals. Each bubble represents one
genus and the bubble size represents the relative abundance of each genus. For the
OSCC group, *, ** and *** denote P < 0.05, P < 0.01 and P < 0.001 versus the HC
group, respectively. For the OSCC group, # and ## denote P < 0.05 and P < 0.01
versus the OPL group, respectively. For the OPL group, $ and $3$ denote P < 0.05 and
P < 0.01 versus the HC group, respectively.
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Supplementary Figure 7. Oral carcinogenesis-associated alterations in the
abundance of the plaque bacteria examined using LEfSe. (A) Cladogram indicates the
phylogenetic distribution of active bacteria that were remarkably enriched. (B) Bar
plots at the species level with significant differences in abundance based on LEfSe.
The color bars show the LDA scores of species that were enriched in the indicated
condition: purple bar (HC), green bar (OPL), and pink bar (OSCC).
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Supplementary Figure 8. Oral carcinogenesis-associated alterations in the
abundance of the saliva bacteria examined using LEfSe. (A) Cladogram indicates the
phylogenetic distribution of active bacteria that were remarkably enriched. (B) Bar
plots at the species level with significant differences in abundance based on LEfSe.
The color bars show the LDA scores of species that were enriched in the indicated
condition: purple bar (HC), green bar (OPL), and pink bar (OSCC).
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Supplementary Figure 9. Oral carcinogenesis-associated alterations in the
abundance of the plague fungi examined using LEfSe. (A) Cladogram indicates the
phylogenetic distribution of active fungi that were remarkably enriched. (B) Bar plots
at the species level with significant differences in abundance based on LEfSe. The
color bars show the LDA scores of species that were enriched in the indicated
condition: purple bar (HC), green bar (OPL), and pink bar (OSCC).
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Supplementary Figure 10. Oral carcinogenesis-associated alterations in the
abundance of the saliva fungi examined using LEfSe. (A) Cladogram indicates the
phylogenetic distribution of active fungi that were remarkably enriched. (B) Bar plots
at the species level with significant differences in abundance based on LEfSe. The
color bars show the LDA scores of species that were enriched in the indicated

condition: purple bar (HC), green bar (OPL), and pink bar (OSCC).
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Supplementary Figure 11. Intra-kingdom correlation at the genera level in buccal
mucosal samples. Intra-kingdom correlations are shown between (A-C) bacterial and
(D-F) fungal genera in the buccal mucosal samples from the HC, OPL, or OSCC
groups. Red: positive correlation, blue: negative correlation. Circle size and color
shading indicate the value of the correlation coefficient, with bigger circles with
darker coloring representing higher coefficient values (maximum = 1) and smaller

circles with lighter coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 12. Intra-kingdom correlation at the genera level in plaque
samples. Intra-kingdom correlations are shown between (A-C) bacterial and (D-F)
fungal genera in the plague samples from the HC, OPL, or OSCC groups. Red:
positive correlation, blue: negative correlation. Circle size and color shading indicate
the value of the correlation coefficient, with bigger circles with darker coloring
representing higher coefficient values (maximum = 1) and smaller circles with lighter

coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 13. Intra-kingdom correlation at the genera level in saliva
samples. Intra-kingdom correlations are shown between (A-C) bacterial and (D-F)
fungal genera in the saliva samples from the HC, OPL, or OSCC groups. Red:
positive correlation, blue: negative correlation. Circle size and color shading indicate
the value of the correlation coefficient, with bigger circles with darker coloring
representing higher coefficient values (maximum = 1) and smaller circles with lighter

coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 14. Inter-kingdom correlation at the genera level in buccal
mucosal samples. Inter-kingdom correlations were observed between bacterial and
fungal genera in the buccal mucosal samples from the (A) HC, (B) OPL, or (C) OSCC
groups. Red: positive correlation, blue: negative correlation. Circle size and color
shading indicate the value of the correlation coefficient, with bigger circles with
darker coloring representing higher coefficient values (maximum = 1) and smaller

circles with lighter coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 15. Inter-kingdom correlation at the genera level in plaque
samples. Inter-kingdom correlations were observed between bacterial and fungal
genera in the plague samples from the (A) HC, (B) OPL, or (C) OSCC groups. Red:
positive correlation, blue: negative correlation. Circle size and color shading indicate
the value of the correlation coefficient, with bigger circles with darker coloring
representing higher coefficient values (maximum = 1) and smaller circles with lighter

coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 16. Inter-kingdom correlation at the genera level in saliva
samples. Inter-kingdom correlations were observed between bacterial and fungal
genera in the saliva samples from the (A) HC, (B) OPL, or (C) OSCC groups. Red:
positive correlation, blue: negative correlation. Circle size and color shading indicate
the value of the correlation coefficient, with bigger circles with darker coloring
representing higher coefficient values (maximum = 1) and smaller circles with lighter

coloring representing lower coefficient values (minimum = 0).
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Supplementary Figure 17. Functional alterations in the plaque bacteriome. The
relative abundance of functional pathways was compared among HC, OPL, and
OSCC individuals. Differentially abundant pathways were plotted, and the exact P
values are presented in the heatmap. Generalized fold change is indicated by color
gradients. The generalized fold change > 0: enriched in the latter; generalized fold

change < 0: enriched in the former.
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Supplementary Figure 18. Functional alterations in the saliva bacteriome. The
relative abundance of functional pathways was compared among HC, OPL, and
OSCC individuals. Differentially abundant pathways were plotted, and the exact P
values are presented in the heatmap. Generalized fold change is indicated by color
gradients. The generalized fold change > 0: enriched in the latter; generalized fold

change < 0: enriched in the former.
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Supplementary Figure 19. Functional alterations in the plaque mycobiome. The
relative abundance of functional pathways was compared among HC, OPL, and
OSCC individuals. Differentially abundant pathways were plotted, and the exact P
values are presented in the heatmap. Generalized fold change is indicated by color
gradients. The generalized fold change > 0: enriched in the latter; generalized fold

change < 0: enriched in the former.
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Supplementary Figure 20. Functional alterations in the saliva mycobiome. The
relative abundance of functional pathways was compared among HC, OPL, and
OSCC individuals. Differentially abundant pathways were plotted, and the exact P
values are presented in the heatmap. Generalized fold change is indicated by color
gradients. The generalized fold change > 0: enriched in the latter; generalized fold

change < 0: enriched in the former.



Supplementary Table 1 Baseline information of the HC, OPL and OSCC groups

Characteristic HC OPL oscc Fly P value
(n=30) (n=32) (n=29)

Age,y 56.63+£11.12 56.00+13.67 61.97+10.11 2.295 0.107

Gender, No. (%) 1.338 0.512
Female 15(50.00) 19(59.37) 13(44.83)
Male 15(50.00) 13(40.63) 16(55.17)

Smoking, No. (%) 0.018 0.991
Yes 14(46.67) 15(46.88) 14(48.28)
No 16(53.33) 17(53.12) 15(51.72)

Drinking, No. (%) 0.169 0.919
Yes 16(53.33) 16(50.00) 16(55.17)
No 14(46.67) 16(50.00) 13(44.83)

Dysplasia, No. (%)

No 13(40.63%)

Low grade 13(40.63%)

High grade 6(18.75%)

Differentiation,

No. (%)

Middle grade 14(48.28%)

High grade 15(51.72%)

pT stage, No. (%)

T1 7(24.14%)

T2 10(34.48%)

T3 6(20.69%)

T4 6(20.69%)

pN stage, No. (%)

NO 19(65.52%)

N1 6(20.69%)

N2 4(13.79%)

HC, healthy control. OPL, oral premalignant lesion. OSCC, oral squamous cell carcinoma.
pT stage, pathological T stage. pN stage, pathological N stage. Quantitative data are
presented as mean + standard deviation; categorical data are presented as frequency and

percentage.



