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Supplementary Information 

Supplemental Table 1. General characteristics and clinical information of patients. 

Treatment group Treatment conditions Gender 

(n) 

Age  

(years)  

Smoking  

(n) 

Deepest pocket 

depth (mm) 

M F Mean ± SD Yes No Mean ± SD 

5 mM nitrate 

(n = 20) 

Control and 5 mM nitrate (n = 9) 3 6 59 ± 9 2 7 7.3 ± 2.0 

Control, 5 mM nitrate, 5 mM 

nitrate + Ra9, Ra9 (n = 11) 

5 5 37 ± 9 5 6 5.7 ± 1.9 

Combined (n = 20) 8 11 45 ± 14 7 13 6.4 ± 2.1 

50 mM nitrate 

(n = 10) 

Control and 50 mM nitrate (n = 

10) 

8 3 52 ± 15 4 6 6.4 ± 1.6 

Total (n = 30)  16 14 49 ± 14 18 12 6.4 ± 1.9 

Ra9: Rothia aeria CECT9999.  
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Supplemental Figure 1. Effect of nitrate and Rothia aeria supplementation on periodontal 

biofilm formation. Real-time 7 h growth curve of periodontal plaque biofilms (n = 11) grown in vitro 

supplemented with or without 5 mM nitrate and Ra9. Biofilm growth is expressed as Cell Index (CI) 

as determined using impedance measurements. Standard deviations are shown at 30 min intervals. 

Significant differences (p-value < 0.05 according to Wilcoxon matched-pairs signed-rank test) are 

marked by an asterisk (*) for control versus Ra9 or a number sign (#) for control versus 5 mM nitrate 

+ Ra9. Ra9: Rothia aeria CECT9999. The error bars represent the standard deviation of the mean. 
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Supplemental Figure 2. Effect of nitrate and Rothia aeria supplementation on in vitro 

periodontal biofilm composition and diversity. CCA-plot of biofilm microbial composition of (A) 

biofilms supplemented with or without 5 mM nitrate (n = 20), (B) with or without 50 mM nitrate (n = 

10), or (C) biofilms supplemented with or without 5mM nitrate or 5mM nitrate and Ra9 (n = 11). 

Shannon diversity of (D) biofilms supplemented with or without 5 mM nitrate (n = 20),  and (E) with 

or without 50 mM nitrate (n = 10), or (F) biofilms (n = 11) supplemented with or without 5mM nitrate 

or 5mM nitrate and Ra9. The box and whisker plots show the median (central line), 25th to 75th 

percentile (box) and min to max (whiskers). Significant differences (adjusted p-value < 0.05 



5 
 

according to Wilcoxon matched-pairs signed rank test with Bonferroni correction for multiple 

comparisons) are marked by an asterisk (*). Ra9: Rothia aeria CECT9999. 


