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39 Periodontitis is characterized by microbially‐associated, host‐mediated inflammation resulting 

40 in loss of periodontal attachment(Tonetti et al., 2018). Although specific genetic associations 

41 have not yet been consistently demonstrated, family aggregation supports the importance of 

42 genetic influence on disease risk(Fine et al., 2019), with aggressive periodontitis (AgP) having 

43 a better established heritable component compared to chronic periodontitis (CP)(Munz et al., 

44 2019, Offenbacher et al., 2016, Divaris et al., 2013). Whether such genetic influence involves 

45 bacterial transmission within families is, however, currently unknown.

46 It is unclear whether currently available clinical parameters are sufficient to assess the grade 

47 of periodontitis(Tonetti et al., 2018), and considering the high throughput yield of data 

48 provided by next generation sequencing techniques (NGS), a special focus on periodontitis-

49 associated pathogens and their functionality might be adopted to identify new biomarkers, 

50 increase diagnostic accuracy and enhance disease management.

51 The objectives of this pilot study were to assess within-family transmission of bacterial genera 

52 related to periodontitis and to analyse the structure and functioning of subgingival microbial 

53 communities in AgP, CP and healthy subjects.

54 Subjects were recruited from the University Dental Clinic (Department of Periodontics, 

55 University of Granada, Andalucía, Spain). Written informed consent was obtained from all 

56 participants, being the study approved by the Human Research Ethics Committee of the 
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57 University of Granada (1480/CEIH/2020). Study inclusion criteria were families with periodontal 

58 disease defined as: a) Stages III or IV and grade C (formerly known AgP), b) Stages I to IV and 

59 grades A or B (formerly known CP), or c) Periodontally healthy individuals. At least one 

60 offspring fulfilling condition a) was required to be eligible. Exclusion criteria included 

61 periodontal or antibiotic treatment in the 6 months prior to the study, immunosuppression, 

62 or any systemic condition affecting the microbiome.

63 Dental and clinical histories were obtained, and a periodontal examination was performed. 

64 Subgingival plaque samples were obtained from the sites showing the largest probing depth 

65 and bleeding in each quadrant, according to Mombelli´s technique(Mombelli et al., 1991). 

66 After the removal of supragingival plaque with an ultrasonic device, areas of interest were 

67 isolated and two sterile no.30 paper tips (Maillefer, Ballaigues, Switzerland) were inserted 

68 consecutively for 10 seconds, being subsequently frozen (-20ºC). 

69 DNA isolation, 16S rRNA amplicon sequencing and bioinformatic analysis were as previously 

70 described(Soriano-Lerma et al., 2020a). Redundant, non-chimera FASTA files were 

71 taxonomically classified using the Ribosomal Database Project Bayesian classifier and 

72 database(Wang et al., 2007). Abundance was expressed as a percentage with respect to the 

73 total number of sequences in each sample. Functional analysis was carried out using 

74 Phylogenetic Investigation of Communities by Reconstruction of Unobserved States(Douglas 

75 et al., 2018) on high-throughput 16S rRNA gene sequencing data. Principal Component 

76 Analysis (PCA) and Linear discriminant analysis effect size (LEfSe)(Segata et al., 2011) were 

77 implemented as previously described(Soriano-Lerma et al., 2020b). Venn diagrams were 

78 plotted using specific software (Mothur v1.42.0, University of Michigan Medical School, Ann 

79 Arbor, MI, USA)(Schloss et al., 2009). SourceTracker analysis was performed using QIIME 
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80 (Python 3.5) (Knights et al., 2011). Mann Whitney U test was implemented in SPSS v.20.0 (SPSS 

81 Inc., Chicago, IL, USA).

82 Three families composed of four members (father, mother, son and daughter) whose ages 

83 ranged between 17 and 59 years old, were consecutively enrolled in the study. Subjects were 

84 classified into three groups: AgP, CP, and healthy patients (H), as shown in Table S1.

85 Analysis of within-family transmission of bacterial genera associated with AgP and CP revealed 

86 that in family 1 (Figure 1a), the two periodontally affected members showed different 

87 dominating genera: Fretibacterium and Rikenellaceae_rc9_gut_group in the daughter, and 

88 Pseudomonas in the mother. Operational taxonomic units (OTU) analysis and Venn diagrams 

89 revealed that, in fact, only 47 species were shared between daughter and mother, out of 134 

90 in both samples (Figure 1a). The number of species transmitted from mother to daughter was 

91 estimated in 0% (Table S2).  Strikingly, Rikenellaceae_rc9_gut_group has been described to 

92 harbour three bacterial species commonly found in the gastrointestinal tract of several animals 

93 and related to periodontal disease in dogs(Hardham et al., 2005). Further enquiries revealed 

94 that some of the daughter’s habits included kissing the dog’s mouth, thus providing a possible 

95 explanation for the transmission. To the best of our knowledge, this is the first study showing 

96 the simultaneous presence of Rikenellaceae_rc9_gut_group in animals and humans, and its 

97 association with periodontal disease. Similar results were obtained in family 2 (Figure 1b), 

98 where the dominating microbial genera in the progenitors, Neisseria in the mother and 

99 Enterobacter in the father, were not considerably abundant in the offspring. OTU analysis and 

100 Venn diagrams detected 25 shared species among all members in family 2 (Figure 1b), out of 

101 349. The transmission from parents to offspring was greater in the case of the daughter, 

102 although more than 50% of species were estimated to proceed from an unknown origin (Table 
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103 S2, Supplementary Figure 1). All identified taxa in both families have been clearly associated 

104 with polymicrobial infections and periodontal disease(Patini et al., 2018, Vieira Colombo et al., 

105 2016, Ardila Medina, 2010). Family 3 was the only one showing a similar microbial composition 

106 within periodontally affected members, sharing their main microbial genera (Fretibacterium, 

107 Fusobacterium, Porphyromonas, Prevotella and Treponema) and species (Figure 1c); however, 

108 the healthy son differed in the relative abundance of microbial genera such as Rothia, 

109 Streptococcus and Propionibacterium, gram-positive facultative bacteria forming plaque 

110 biofilms, not necessarily related to periodontitis(Diaz et al., 2006). A reduced number of 

111 species were shared between the periodontally healthy son and the other members in the 

112 family, while 70 species were shared between daughter and parents (Figure 1c). Consequently, 

113 a higher percentage of bacterial transmission was estimated in the case of the daughter (Table 

114 S2, Supplementary Figure 2), while the son showed 70% of species from an unknown origin. 

115 An overview of the total number of sequences per sample along with bacterial genera whose 

116 relative abundance was higher than 0.1% is included in Table S3.

117 PCA was carried out to determine whether microbial communities present in AgP and CP 

118 patients were similar, being bacterial genera with relative abundance higher than 0.1% 

119 included as variables. The healthy subject showed a distinctive microbiota profile, since it was 

120 clearly separated from patients suffering either AgP or CP along the X axis (PC1). However, 

121 no clear separation could be observed between AgP and CP samples along the Y axis (PC2), 

122 since both ellipses were overlapped to a great extent (Figure 2a). For the most part, microbial 

123 composition at the genus level was similar for both conditions. At the species level, OTU 

124 analysis identified 237 shared species between AgP and CP patients, out of a total number of 

125 454 (Figure 2a). In this context, host immune response could play a considerable role in the 

126 grade of periodontitis.
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127 PCA was then performed to assess microbial functional patterns in AgP and CP. KEGG 

128 microbial pathways classified at level 3 were included as variables, showing in this case a 

129 clearer differentiation between AgP and CP along the Y axis (PC2) (Figure 2b) with the severity 

130 of the disease increasing towards the top part of the graphic. Hence, functional microbial 

131 variables could be useful differentiating features to discern between AgP and CP and were 

132 therefore identified through LeFSe analysis (Table S4). Mann Whitney U test was applied on 

133 individual genes within the most abundant and differentially distributed pathways (Figure 3) 

134 to provide guidance about potential indicators for periodontal state that might be investigated 

135 in more detail and in a bigger cohort of patients (Table S5). Distinction between AgP and CP 

136 might be achieved through the determination of each causative bacterial species. However, 

137 our approach using functional biomarkers (such as KEGG orthologs) might be a useful 

138 alternative since it allows a more specific differentiation of the two conditions. Some microbial 

139 pathways are often shared between different bacterial species and therefore, its analysis 

140 facilitate diagnostic procedures.

141 NGS techniques provides researchers and clinicians with valuable information about key 

142 microbial taxa involved in several pathological processes, being a useful approach to identify 

143 potential diagnostic, prognostic and therapeutic targets(Segata et al., 2011). Overall, this pilot 

144 study revealed no evident within family transmission of bacterial genera related to AgP or CP, 

145 thus suggesting a predominant role of bacterial-independent genetic heritability in family 

146 aggregation. It also puts forward the idea of studying microbial functionality and genes as 

147 potential diagnostic biomarkers to discern between AgP and CP, since they seem to better 

148 reflect differences between conditions compared to genera detection.
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149 Study limitations include the small sample size and reduced statistical power, and the existence 

150 of confounders, which might affect structural and functional analysis of the subgingival 

151 microbiome. Selection and information skews should be taken into consideration and further 

152 research would be needed to investigate these findings in detail. 

153 To sum up, our pilot study showed no clear intrafamilial transmission considering the structure 

154 of subgingival microbial communities. A trend regarding differences at the structural and 

155 functional level was identified in the subgingival microbiota of the healthy subject compared 

156 to periodontal patients, while AgP and CP affected subjects differed to a greater extent in 

157 terms of bacterial functionality. 
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220

221 FIGURE LEGENDS

222 Figure 1. Column diagrams representing the relative percentage of most abundant genera in 

223 all members of each family (a, b, c; left part). Venn diagrams at distance 0.03 showing the 

224 number of bacterial species shared between members in each family (a, b, c; right part). 

225 Number of shared species between individuals is represented in each respective overlapping 

226 area; abbreviations represent each respective family (F1: family 1, F2: family 2 and F3: family 

227 3), and each respective member (S: son; D: daughter; M: mother; F: father). (a) Family 1 (b) 

228 Family 2 (c) Family 3. 

229 Figure 2. Principal component analysis (PCA) (a, b; left part) and Venn diagram at distance 

230 0.03 showing the number of bacterial species shared between AgP and CP patients (a, right 

231 part). PCA includes plots for the bacterial genera with a relative abundance higher than 0.1% 

232 (a, left part) and for KEGG microbial pathways classified at level 3 (b). Abbreviations represent 

233 each respective family (F: family 1, F2: family 2 and F3: family 3), and each respective member 

234 (S: son; D: daughter; M: mother; F: father). Samples are represented by its identification and 

235 colour ellipses are added to represent clustering around oral health conditions (AgP, CP and 

236 H). (a) PCA considering bacterial genera with relative abundance higher than 0.1% (left part). 

237 Venn diagram at distance 0.03 showing, in the overlapping area, the number of bacterial 

238 species shared between AgP and CP patients (right part) (b) PCA considering KEGG microbial 

239 pathways classified at level 3.

240 Figure 3. KEGG microbial pathways classified at level 3 differentially distributed between AgP 

241 and CP. Mean relative abundance and standard deviation for each condition are represented 
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242 in horizontal columns and error bars, respectively. For clearer visualization, only the most 

243 abundant pathways have been included in the plot.  
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Figure 1. Column diagrams representing the relative percentage of most abundant genera in all members of 
each family (left part). Venn diagrams at distance 0.03 showing the number of bacterial species shared 

between members in each family (right part). Number of shared species between individuals is represented 
in each respective overlapping area; abbreviations represent each respective family (F1: family 1, F2: family 
2 and F3: family 3), and each respective member (S: son; D: daughter; M: mother; F: father). (a) Family 1 

(b) Family 2 (c) Family 3. 
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Figure 2. Principal component analysis (PCA) (left part) and Venn diagram at distance 0.03 showing the 
number of bacterial species shared between AgP and CP patients (a, right part). PCA includes plots for the 

bacterial genera with a relative abundance higher than 0.1% (a, left part) and for KEGG microbial pathways 
classified at level 3 (b). Abbreviations represent each respective family (F: family 1, F2: family 2 and F3: 

family 3), and each respective member (S: son; D: daughter; M: mother; F: father). Samples are 
represented by its identification and colour ellipses are added to represent clustering around oral health 

conditions (AgP, CP and H). (a) PCA considering bacterial genera with relative abundance higher than 0.1% 
(left part). Venn diagram at distance 0.03 showing the number of bacterial species shared between AgP and 
CP patients (right part); see legend in Figure 1 (b) PCA considering KEGG microbial pathways classified at 

level 3. 
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Figure 3. KEGG microbial pathways classified at level 3 differentially distributed between AgP and CP. Mean 
relative abundance and standard deviation for each condition are represented in horizontal columns and 

error bars, respectively. For clearer visualization, only the most abundant pathways have been included in 
the plot.   
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Supplementary Figure 1. SourceTracker proportion estimates for family 2 (a,b). (a) Source 
environment mean proportions for 100 draws from Gibbs sampling. (b) Visualization of the 100 
Gibbs draws; each column shows the mixture from one draw, with columns ordered to keep 
similar mixtures together. SourceTracker analysis was implemented in QIIME (Python 3.5).

Page 15 of 22

Oral Diseases - Manuscript Copy

Oral Diseases - Manuscript Copy

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Oral Diseases - M
anuscript Copy

Father

Mother

Unkno wn

Family 3

Daughter Son

26%

71%

3%

20%
49%

31%

a)

b)

Supplementary Figure 2. SourceTracker proportion estimates for family 3 (a,b). (a) Source 
environment mean proportions for 100 draws from Gibbs sampling. (b) Visualization of the 100 
Gibbs draws; each column shows the mixture from one draw, with columns ordered to keep 
similar mixtures together. SourceTracker analysis was implemented in QIIME (Python 3.5).
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Supplementary Table 1. Description of periodontal conditions in the enrolled subjects
Family 1
Father H*
Mother AgP (Stage III, grade C)
Daughter AgP (Stage III, grade C)
Son H*
Family 2
Father CP (Stage III, grade A)
Mother AgP (Stage III, grade C)
Daughter CP (Stage II, grade B)
Son AgP (Stage III, grade C)
Family 3
Father CP (Stage III, grade B)
Mother CP (Stage III, grade B)
Daughter AgP (Stage III, grade C)
Son H
H: healthy subjects; AgP: patients suffering aggressive periodontitis; CP: patients suffering 
chronic periodontitis
*Amplification failed in these samples, possibly due to reduced amount of bacterial DNA in 
healthy subjects

Supplementary Table 2. SourceTracker estimation regarding the percentage of bacterial 
species transmitted from parents to offspring.

Father Mother Unknown
Family 1 Daughter Not available 0% 100%

Daughter 32% 18% 51%Family 2
Son 35% 3% 63%
Daughter 20% 49% 31%Family 3
Son 26% 3% 71%

SourceTracker analysis was implemented in QIIME (Python 3.5)
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Supplementary Table 3. Total number of sequences per sample and relative abundance of bacterial genera included in the statistical analysis (see text). 
Abbreviations represent each respective family (F1: family 1, F2: family 2 and F3: family 3), and each respective member (S: son; D: daughter; M: mother; F: 
father).
Taxon F1D F1M F2S F2D F2M F2F F3S F3D F3M F3F
Total number of sequences 37439 44488 103179 38991 104341 104530 342 25028 21029 29257
Prevotella 4.9 6.8 9.1 4.5 0.7 16.7 3.2 25.8 19.5 22.7
Porphyromonas 1.1 4.1 13.5 5.7 0.0 13.8 3.2 4.7 32.6 6.9
Pseudomonas 0.0 78.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Neisseria 0.0 0.5 0.6 9.9 59.1 0.0 0.9 0.0 6.0 0.1
Streptococcus 1.2 1.8 0.8 8.4 18.7 1.4 22.8 0.4 0.5 11.1
Rikenellaceae_rc9_gut_group 57.1 1.0 1.0 0.2 0.0 0.2 0.9 2.9 0.8 0.5
Fusobacterium 0.4 0.1 7.9 12.8 0.1 4.0 3.2 20.1 5.2 9.4
Treponema 1.0 0.5 19.8 6.0 0.0 2.0 1.5 5.8 9.5 3.3
Fretibacterium 15.8 0.9 4.3 2.6 0.0 5.0 0.0 1.0 4.4 0.5
Enterobacteriaceae_unclassified 2.2 0.0 0.0 0.0 0.0 26.7 0.6 0.0 0.0 0.0
Veillonella 0.3 0.0 1.3 0.7 3.2 2.2 5.0 0.0 0.6 8.4
Rothia 0.0 0.0 0.1 1.6 0.5 0.0 18.4 0.0 0.0 0.1
Bacteroidales_unclassified 2.3 0.1 4.9 0.8 0.0 0.4 2.0 8.7 0.9 0.6
Bacteria_unclassified 0.9 0.5 4.6 2.8 0.5 0.8 0.0 3.1 2.3 2.5
Enterobacter 1.2 0.0 0.0 0.0 0.0 15.0 0.0 0.0 0.0 0.0
Clostridiales_unclassified 2.1 0.1 3.5 2.7 0.0 0.3 0.6 3.4 2.1 0.5
Alloprevotella 0.1 0.0 1.5 2.9 0.0 0.3 0.3 2.4 1.1 5.7
Capnocytophaga 0.1 0.0 2.9 3.2 5.7 0.2 1.5 0.3 0.3 0.1
Haemophilus 0.0 0.3 0.1 3.9 4.2 0.0 2.0 0.0 0.1 0.0
Tannerella 0.3 0.0 2.8 0.9 0.0 2.8 0.0 2.8 0.6 0.2
Campylobacter 0.0 0.0 1.4 4.5 0.2 0.3 0.9 1.3 0.5 0.9
Propionibacterium 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0 0.0 0.0
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Aggregatibacter 0.0 0.0 4.5 1.6 0.0 0.0 0.3 0.8 0.2 0.9
Filifactor 0.3 0.2 0.6 0.2 0.0 0.5 0.0 1.5 3.7 0.7
Actinomyces 0.0 0.0 0.1 1.9 0.1 0.1 3.8 0.2 0.1 1.1
Leptotrichia 0.0 0.0 0.6 1.2 1.4 0.2 0.9 0.7 0.2 1.1
Gemella 0.0 1.5 0.4 1.0 1.2 0.1 1.2 0.0 0.2 0.7
Candidatus_Saccharibacteria_unclassified 0.0 0.0 0.2 1.3 0.0 0.1 0.9 0.9 0.3 2.1
Parvimonas 2.7 0.2 2.1 0.2 0.0 0.2 0.0 0.1 0.1 0.2
Peptostreptococcus 0.1 0.2 2.8 0.4 0.0 0.7 0.0 1.2 0.3 0.3
Catonella 1.1 0.0 0.2 0.4 0.0 0.2 0.3 1.6 0.6 1.0
Selenomonas 0.4 0.0 0.6 1.0 0.0 0.6 0.3 0.4 0.4 1.4
Lachnospiraceae_unclassified 2.0 0.6 0.1 0.1 0.0 0.1 0.0 0.5 0.8 0.9
Lautropia 0.0 0.0 0.1 4.4 0.1 0.0 0.3 0.0 0.0 0.0
Escherichia/Shigella 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0
Dialister 0.1 0.0 0.2 0.5 0.0 0.6 0.0 1.0 0.9 1.1
Corynebacterium 0.0 0.0 0.2 1.2 0.0 0.1 1.8 0.2 0.0 0.1
Veillonellaceae_unclassified 0.0 0.0 0.2 0.3 0.0 0.1 0.0 0.2 0.1 2.5
Neisseriaceae_unclassified 0.0 0.0 0.1 1.2 1.0 0.0 0.6 0.0 0.3 0.0
Prevotellaceae_unclassified 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.3 0.7 1.4
Odoribacter 0.2 0.0 0.0 0.0 0.0 2.0 0.0 0.5 0.0 0.0
Firmicutes_unclassified 0.1 0.0 0.3 0.3 0.1 0.1 0.0 0.3 0.7 0.6
Eikenella 0.0 0.0 0.3 1.1 0.5 0.0 0.0 0.4 0.0 0.0
Lachnoanaerobaculum 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.1 0.0 1.5
Morococcus 0.0 0.0 0.2 0.8 0.9 0.0 0.3 0.0 0.0 0.0
Mycoplasma 0.0 0.0 1.5 0.1 0.0 0.1 0.0 0.0 0.3 0.2
Porphyromonadaceae_unclassified 0.0 0.0 0.6 0.2 0.0 0.1 0.6 0.4 0.3 0.1
Megasphaera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8
Leptotrichiaceae_unclassified 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.0 0.0 1.3
Schwartzia 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.1 0.7 0.2
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Desulfobulbus 0.1 0.0 1.0 0.0 0.0 0.1 0.0 0.2 0.1 0.1
Pasteurellaceae_unclassified 0.0 0.1 0.1 0.9 0.1 0.0 0.0 0.0 0.1 0.1
Lactobacillus 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.1
Granulicatella 0.0 0.1 0.0 0.7 0.2 0.0 0.0 0.0 0.2 0.1
Peptococcaceae_1_unclassified 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0
Olsenella 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.5 0.0 0.6
Eubacterium 0.2 0.0 0.3 0.1 0.0 0.0 0.0 0.4 0.1 0.2
Kingella 0.0 0.0 0.5 0.2 0.4 0.0 0.0 0.0 0.0 0.0
Atopobium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.0
Anaerovorax 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.5 0.3 0.2
Propionibacteriaceae_unclassified 0.0 0.0 0.1 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Sneathia 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.4 0.3 0.0
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Supplementary Table 4. KEGG microbial pathways classified at level 3 differentially distributed between AgP and CP.
KEGG microbial pathways (level 3) Condition p-value LDA (log10)
Histidine metabolism AgP 0.086 -2.757
Glycine, serine and threonine metabolism AgP 0.086 -2.627
Peroxisome AgP 0.014 -2.481
Cyanoaminoacid metabolism AgP 0.050 -2.426
Linoleic acid metabolism AgP 0.014 -2.369
Beta-lactam resistance AgP 0.050 -2.287
Ethylbenzene degradation AgP 0.086 -2.203
Betalain biosynthesis AgP 0.049 -2.174
RNA polymerase CP 0.086 2.208
Dioxin degradation CP 0.086 2.230
Retinol metabolism CP 0.050 2.346
Nucleotide metabolism CP 0.050 2.368
Ribosome biogenesis CP 0.086 2.938
Translation proteins CP 0.086 3.051
Phosphotransferases system CP 0.050 3.193
Each group is always compared with the other during the implementation of the algorithm. The condition for which each pathway is enriched is included under 
the “Condition” tab. P-value and effect size-related parameter LDA are included in the subsequent columns. Negative and positive values for LDA have been 
included to discern between pathways for AgP and CP.
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Supplementary Table 5. KEGG orthologs showing statistical significance or statistical tendency within the most abundant and differentially distributed 
pathways for each condition.
KO_number Mean (AgP) Standard deviation (AgP) Mean (CP) Standard deviation (CP) p-value* KEGG pathway

K00128 6.086 6.844 1.426 1.121 0.086 Histidine metabolism
K01620 3.746 0.691 2.319 1.240 0.050 Glycine, serine and threonine metabolism
K02760 2.980 1.195 4.692 0.934 0.050 Phosphotransferases system
K02761 3.203 1.327 4.862 0.916 0.086 Phosphotransferases system
K02810 1.062 0.516 2.036 0.775 0.050 Phosphotransferases system
K02793 1.536 0.744 2.771 0.621 0.050 Phosphotransferases system
K02795 2.446 1.225 4.402 1.199 0.086 Phosphotransferases system
K02794 2.429 1.242 4.357 1.176 0.086 Phosphotransferases system
K02796 2.312 1.126 4.255 1.059 0.086 Phosphotransferases system
K02759 2.833 1.379 4.450 0.951 0.050 Phosphotransferases system
K02821 2.600 1.335 5.463 2.999 0.050 Phosphotransferases system

Mean relative abundance and standard deviation for AgP and CP, p-value and each respective KEGG pathway have been included in consecutive columns. 
*Mann Whitney U test in SPSS v.20.0 (SPSS Inc., Chicago, IL, USA).

Page 22 of 22

Oral Diseases - Manuscript Copy

Oral Diseases - Manuscript Copy

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60


