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We calculated the proposed Firmicutes/Bacteroidetes ra-
tio15 in our healthy controls and patients. Firmicutes were in-
creased in patients, while Bacteroidetes in controls. The ratio 
was lower in patients than in controls, but this difference was 
not significant [range: (0.05-2.54) vs. (0.28-2.18), p =0.4].

Regarding family level, 85 families were identified 
both in patients and controls: 18 families were unique 
in patients and 10 families in controls. The five most 
abundant families detected both in controls and patients, 
with no statistical difference in relative abundance, were 
Streptococcaceae (11.4 % vs. 20 %, respectively, p =0.29) 
and Veillonellaceae (7.47 % vs. 7.70 %, respectively, p 
=0.5) in phylum Firmicutes, Prevotellaceae (19.46 % vs. 
24.61 %, respectively, p =0.15) and Porphyromonadace-
ae (6.35 % vs. 6.11 %, respectively, p =0.56) in phylum 
Bacteroidetes, and Pasteurellaceae (8.96 % vs. 8.41 %, 
respectively, p =0.37) in phylum Proteobacteria. Among 
the 20 most abundant families in controls and patients, 
family Micrococcaceae in phylum Actinobacteria was 
detected to be more abundant in patients than in controls 
(3.45 % vs. 0.61 %, p =0.024). On the contrary, families 
Clostridiaceae (4.86 % vs. 2.69 %, p =0.004) and Clos-
tridiales Family XIII Incertae Sedis (1.71 % vs. 1.26 %, 
p =0.0006) in phylum Firmicutes, Sphingomonadaceae 
(1.65 % vs. 0.71 %, p =0.001), Enterobacteriaceae (1.10 
% vs. 0.00041 %, p =0.004), and Oxalobacteraceae (1.28 
% vs. 0.91 %, p =0.024) in phylum Proteobacteria, and 
Spirochaetaceae (1.39 % vs. 0.56 %, p =0.025) in phy-
lum Spirochaetes, were more abundant in controls.

Exploration of bacterial diversity
a-diversity in controls versus patients

We calculated the Shannon index to explore a-diver-

sity and used the non-parametric Kruskal-Wallis test to 
compare these indexes between patients and controls. Re-
sults demonstrated that the level of diversity of the sali-
vary microbiome was low in patients; comparison with 
that of healthy controls gave no statistical significance 
(p =0.27).

Moreover, we used the LEfSe method to identify the 
specific bacterial taxa in the salivary microbiome com-
position and resulted in 53 differentially abundant taxa 
that contributed to differences between patients and 
controls (Figure 1). Thirty-one taxa were significantly 
increased in abundance in controls, and 22 taxa were 
significantly increased in patients. Families Coriobac-
teriaceae (Actinobacteria), Prevotellaceae (Bacteroide-
tes), and Erysipelotrichaceae (Firmicutes) were found in 
more abundance in controls, whereas families Micrococ-
caceae (Actinobacteria), Lactobacillaceae (Firmicutes), 
and Leptotrichiaceae (Fusobacteria) in patients. Of the 
total genera detected in the salivary microbiome samples, 
seven genera were differentially abundant in controls and 
three in patients. The heatmap plot depicted the correla-
tions between patients and controls, and the abundance of 
selected genera represented in their microbiome samples 
(Figure 2). Differentially abundant species of Prevotella 
have been detected both in controls (Prevotella pallens, 
Prevotella shahii) and patients (Prevotella loescheii, Pre-
votella micans, Prevotella oris, Prevotella saccharolyti-
ca, Prevotella sp). Moreover, four species of genus Strep-
tococcus were found more abundant in patients (Strep-
tococcus sp, Streptococcus intermedius, Streptococcus 
mutans, Streptococcus tigurinus), according to the LEfSe 
method.

LEfSe analysis found ten differentially abundant gen-

Table 2: Total abundance and number of families for each phylum in patients and controls. Percentages are expressed in per-
cent of total reads.

Patients Controls
Phyla #Families Total Abundance (%) #Families Total Abundance (%)

Firmicutes 23 40.86 % 23 36.12 %

Bacteroidetes 12 27.69 % 10 31.96 %

Proteobacteria 40 20.28 % 37 22 %
Actinobacteria 11 4.83 % 10 1.86 %
Fusobacteria 2 4.22 % 2 5.21 %

Tenericutes 4 1.14 % 3 1.04 %

Spirochaetes 1 0.56 % 1 1.39 %

Chloroflexi 4 0.31 % 4 0.35 %

Verrucomicrobia 1 0.08 % 1 0.01 %

Synergistetes 2 0.02 % 1 0.06 %

Nitrospirae 1 0.002 % 1 0.003 %

Cyanobacteria 1 0.001 % 1 0.002 %

Planctomycetes 1 0.001 %

Deinococcus-Thermus 1 0.003 %


