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Figure S1. Effect of repeated rarefaction on alpha diversity calculations. All samples were rarefied to 2000 sequences n=100 times. Each plot here shows the mean while the shaded area shows the standard deviation for each sample. All other figures show only the mean for each sample. 
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Figure S2. Association between age and the salivary microbiome in children and adolescents. (Top left) Phylogenetic-Robust Principal Component Analysis (RPCA) representing beta diversity between all participants, with each participant coloured by age, with the plots on the bottom and right showing each of the Principal Components (PCs) with age. Red lines showed the least squares regression lines for all samples. (Top right) six different alpha diversity metrics (y-axis) plotted against age (x-axis), with the red line again showing the least squares regression lines for all samples. Statistics values shown on the top left and top right are for uni- and multivariate PERMANOVA and ANOVA tests, respectively, along with Spearman’s correlations between each metric and age. (Bottom) Relative abundance (%), prevalence and differential abundance for genera that were either within the 20 most abundant genera overall (by mean abundance) or that were significantly differentially abundant with age (MaAsLin3 q £ 0.1). The left plot shows relative abundance with the cells being coloured by the proportion of the maximum abundance within each genus, with values being the mean within each age group (yellow being the most abundant and dark blue being the least abundant). The middle plot shows prevalence within each age group, with dark blue indicating high prevalence and white indicating low prevalence. The right plot shows coefficients for each genus with abundance or prevalence, with red colours indicating a positive association (i.e., higher with increasing age) and blue colours indicating a negative association (i.e., lower with increasing age). Coefficients are only shown for genera that were significantly differentially abundant (q £ 0.1). 
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Figure S3. Association between ethnicity and the salivary microbiome in children and adolescents. (Top left) Phylogenetic-Robust Principal Component Analysis (RPCA) representing beta diversity between all participants, with each participant coloured by ethnicity, with the plots on the bottom and right showing each of the Principal Components (PCs) with ethnicity. (Top right) six different alpha diversity metrics (y-axis) plotted against ethnicity (x-axis). Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Shaded areas indicate violin plots and each point represents a participant. Statistics values shown on the top left and top right are for uni- and multivariate PERMANOVA and ANOVA tests, respectively. (Bottom) Relative abundance (%), prevalence and differential abundance for genera that were either within the 20 most abundant genera overall (by mean abundance) or that were significantly differentially abundant with ethnicity (MaAsLin3 q £ 0.1). The left plot shows relative abundance with the cells being coloured by the proportion of the maximum abundance within each genus, with values being the mean within each ethnicity group (yellow being the most abundant and dark blue being the least abundant). The middle plot shows prevalence within each ethnicity group, with dark blue indicating high prevalence and white indicating low prevalence. The right plot shows whether each genus was significantly associated with abundance or prevalence. No reference group was used for differential abundance tests and there are therefore no coefficients associated with ethnicity. Cells are coloured and have a star for genera that were significantly differentially abundant (q £ 0.1).
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Figure S4. Association between gender and the salivary microbiome in children and adolescents. (Top left) Phylogenetic-Robust Principal Component Analysis (RPCA) representing beta diversity between all participants, with each participant coloured by gender, with the plots on the bottom and right showing each of the Principal Components (PCs) with gender. (Top right) six different alpha diversity metrics (y-axis) plotted against gender (x-axis). Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Shaded areas indicate violin plots and each point represents a participant. Statistics values shown on the top left and top right are for uni- and multivariate PERMANOVA and ANOVA tests, respectively. (Bottom) Relative abundance (%), prevalence and differential abundance for genera that were either within the 20 most abundant genera overall (by mean abundance) or that were significantly differentially abundant with gender (MaAsLin3 q £ 0.1). The left plot shows relative abundance with the cells being coloured by the proportion of the maximum abundance within each genus, with values being the mean within each gender group (yellow being the most abundant and dark blue being the least abundant). The middle plot shows prevalence within each gender group, with dark blue indicating high prevalence and white indicating low prevalence. The right plot shows whether each genus was significant associated with abundance or prevalence. No reference group was used for differential abundance tests and there are therefore no coefficients associated with ethnicity. Cells are coloured and have a star for genera that were significantly differentially abundant (q £ 0.1).
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Figure S5. Association between diagnosed health conditions and the salivary microbiome in children and adolescents. (Top left) Phylogenetic-Robust Principal Component Analysis (RPCA) representing beta diversity between all participants, with each participant coloured by physical health condition or psychiatric/neurodevelopmental disorder (Psych/NDD), with the plots on the bottom and right showing each of the Principal Components (PCs) with the diagnosed health conditions. (Top right) six different alpha diversity metrics (y-axis) plotted against diagnosed health conditions (x-axis). Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Shaded areas indicate violin plots and each point represents a participant. Statistics values shown on the top left and top right are for uni- and multivariate PERMANOVA and ANOVA tests, respectively. (Bottom) Relative abundance (%), prevalence and differential abundance for genera that were either within the 20 most abundant genera overall (by mean abundance) or that were significantly differentially abundant between those with no diagnosed condition and those with a physical health condition, a psychiatric/neurodevelopmental disorder, or both physical health conditions and psychiatric/neurodevelopmental disorders (MaAsLin3 q £ 0.1). The left plot shows relative abundance with the cells being coloured by the proportion of the maximum abundance within each genus, with values being the mean within each health condition group (yellow being the most abundant and black being the least abundant). The middle plot shows prevalence within each health condition group, with dark blue indicating high prevalence and white indicating low prevalence. The right plot shows coefficients for each genus with abundance or prevalence, with red colours indicating a positive association (i.e., higher in those with no condition) and blue colours indicating a negative association (i.e., lower in those with no condition). No diagnosed condition was the reference group for all differential abundance tests. Coefficients are only shown for genera that were significantly differentially abundant (q £ 0.1).
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Figure S6. Prevalence of ASVs and genera within children and adolescents. (Left) Relative abundance remaining (y-axis) within samples when ASVs (top) or genera (bottom) below different prevalence thresholds (x-axis) are removed. (Right) Prevalence and relative abundance of all ASVs (top) or genera (bottom) that are present in ³95% participants. Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Values on the right are the median relative abundance for each ASV/genus. Numbers in brackets next to genus names indicate the number of ASVs within each genus. 
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Figure S7. Prevalence of ASVs and genera within adults from the Atlantic PATH cohort. (Left) Relative abundance remaining (y-axis) within samples when ASVs (top) or genera (bottom) below different prevalence thresholds (x-axis) are removed. (Right) Prevalence and relative abundance of all ASVs (top) or genera (bottom) that are present in ³95% participants. Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Values on the right are the median relative abundance for each ASV/genus. Note that ASV numbers here are not the same as in Fig. S6. Numbers in brackets next to genus names indicate the number of ASVs within each genus.
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Figure S8. Children have more consistent oral microbiomes than adults. (A) and (B) show phylogenetic-RPCA distances between all pairs of participants that are ≤1 year apart in age, (C) and (D) show the number of rare ASVs (≤10% prevalence) in all participants, and (E) and (F) show the total relative abundance of rare ASVs (≤10% prevalence) in all participants. (A), (C) and (E) show participants grouped to children/adolescents (Spit for Science cohort) and adults (Atlantic PATH cohort), with violin plots showing the distribution of data, grey lines indicating the interquartile range, and white points and text showing the mean for each group. (B), (D) and (F) show distances, number of ASVs, or relative abundance of ASVs on a continuous scale, with the x-axis representing the mean age (B) or age (D and F) in years. In (A) and (B) points represent a pair or participants while in all other subplots each point represents a participant. 
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Figure S9. Abundance and prevalence within children and adolescents compared with adults for all genera that are significantly differentially abundant with age or gender in children. From left to right, subplots show a phylogenetic tree, genus name, mean relative abundance within children/adolescents and adults, prevalence within children/adolescents and adults, and heatmaps showing mean relative abundance within children/adolescents and adults grouped by gender/sex (male [M], female [F]; Atlantic PATH did not collect information on gender from the adults at baseline), and age rounded down to a whole number for children/adolescents, or within five-year groupings for adults. Circles in the mean abundance column are scaled to represent the mean abundance of that genus, with larger circles representing higher relative abundance. For the prevalence heatmap, lighter colours indicate lower prevalence while darker colours indicate higher prevalence. For the relative abundance heatmaps, lighter colours represent higher values while darker colours represent lower values; colours are scaled within age/gender groups for each genus. For both prevalence and relative abundance, all values are shown within cells.
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Figure S10. Association between age and gender for four abundant genera that were significantly differentially abundant with both age and gender. Plots show the relative abundance of each genus (y-axis) plotted against age (x-axis) with individual points showing participants and lines showing the least squares regression for males (yellow) or females (red). 
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Figure S11. Associations between alternate alleles at seven human genome loci and beta diversity, alpha diversity, or the abundance of genera. Association with: phylogenetic-RPCA distances (beta diversity) showing R2 values in cells (top); alpha diversity metrics, showing Spearman’s correlation values in cells (middle); and the abundance of genera, showing MaAsLin 3 coefficients in cells (bottom). Significant associations (PERMANOVA/ANOVA p £ 0.05 or MaAsLin 3 q £ 0.1) are indicated with coloured cells. Values for all statistical tests are shown in Table S7. 
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Figure S12. Association between current marginalisation, environmental characteristics and the oral microbiome in children and adolescents (n=4,178). Contribution to beta diversity variation (A) and Spearman’s correlation with beta diversity (B) represented by phylogenetic RPCA diversity on PC1, PC2 and PC3. For each PC, the variation represented by it is shown in the labels. Alpha diversity statistical test results (C) and Spearman’s correlation with alpha diversity metrics (D). Coefficients obtained for significant (q £ 0.1) associations between genus abundance and the shown metrics obtained using MaAsLin 3 (E). Marginalisation and environmental variables for the participants’ current postal code are used and are sorted by PERMANOVA multivariate R2 effect size in (A)-(D). In (A) and (C), univariate and multivariate statistical test results are shown in blue or purple, respectively, and filled bars/boxes represent significant p-values. Multivariate tests included age, gender, ethnicity and diagnosed health condition as well as all variables shown here; see Methods section for full details on how statistical tests were carried out. In (B) higher absolute correlations (darker green) represent higher associations with each PC, while in (D) and (E), higher (darker red) or lower (darker blue) values represent positive or negative associations, respectively. In (E) significant (q £ 0.1) coefficients are shown with bold text. 



	[image: A screenshot of a graph

AI-generated content may be incorrect.]
Figure S13. Association between marginalisation, environmental characteristics and the oral microbiome in children and adolescents for their current, school, and in-utero postal codes (n=2,571). Contribution to beta diversity variation (A) and Spearman’s correlation with beta diversity (B) represented by phylogenetic RPCA diversity on PC1, PC2 and PC3. For each PC, the variation represented by it is shown in the labels. Alpha diversity statistical test results (C) and Spearman’s correlation with alpha diversity metrics (D). Coefficients obtained for significant (q £ 0.1) associations between genus abundance and the shown metrics obtained using MaAsLin 3 (E). Marginalisation and environmental variables for the participants’ current, school, and in-utero postal codes are used and are sorted by PERMANOVA multivariate R2 effect size in (A)-(D). In (A) and (C), univariate and multivariate statistical test results are shown in blue or purple, respectively, and filled bars/boxes represent significant p-values. Multivariate tests included age, gender, ethnicity and diagnosed health condition as well as all variables shown here; see Methods section for full details on how statistical tests were carried out. In (B) higher absolute correlations (darker green) represent higher associations with each PC, while in (D) and (E), higher (darker red) or lower (darker blue) values represent positive or negative associations, respectively. In (E) significant (q £ 0.1) coefficients are shown with bold text.



	[image: A screenshot of a data analysis

AI-generated content may be incorrect.]
Figure S14. Association between ON-Marg marginalisation indices, environmental characteristics and the oral microbiome in children and adolescents for their current postal codes (n=3,776). Contribution to beta diversity variation (A) and Spearman’s correlation with beta diversity (B) represented by phylogenetic RPCA diversity on PC1, PC2 and PC3. For each PC, the variation represented by it is shown in the labels. Alpha diversity statistical test results (C) and Spearman’s correlation with alpha diversity metrics (D). Coefficients obtained for significant (q £ 0.1) associations between genus abundance and the shown metrics obtained using MaAsLin 3 (E). ON-Marg marginalisation indices and environmental variables for the participants’ postal codes are used and are sorted by PERMANOVA multivariate R2 effect size in (A)-(D). In (A) and (C), univariate and multivariate statistical test results are shown in blue or purple, respectively, and filled bars/boxes represent significant p-values. Multivariate tests included age, gender, ethnicity and diagnosed health condition as well as all variables shown here; see Methods section for full details on how statistical tests were carried out. In (B) higher absolute correlations (darker green) represent higher associations with each PC, while in (D) and (E), higher (darker red) or lower (darker blue) values represent positive or negative associations, respectively. In (E) significant (q £ 0.1) coefficients are shown with bold text.
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Figure S15. Frequency of consumption of different food items and the most common/median answer given by participants of different ethnicities. (Left) Summary of the frequency with which all food items are consumed by participants, with the numbers in cells indicating the number of participants that gave this answer. (Right) Most common or median answer given by participants of different ethnicities. Significant (p ≤ 0.05) ANOVA test results are denoted with a star and ANOVA test statistics are shown on the far right. All ANOVA tests included age, gender, ethnicity, and diagnosed health condition as well as family ID. 
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Figure S16. Association between antibiotic use and the salivary microbiome in children and adolescents. (Top left) Phylogenetic-Robust Principal Component Analysis (RPCA) representing beta diversity between all participants, with each participant coloured by whether they have taken antibiotics within the last month or not, with the plots on the bottom and right showing each of the Principal Components (PCs) with antibiotic use. (Top right) six different alpha diversity metrics (y-axis) plotted against antibiotic use (x-axis). Box plots represent the interquartile range (IQR) and the line represents the median while whiskers represent the 1.5 x the IQR added to the third quartile or subtracted from the first quartile. Shaded areas indicate violin plots and each point represents a participant. Statistics values shown on the top left and top right are for uni- and multivariate PERMANOVA and ANOVA tests, respectively. (Bottom left) Relative abundance (%), prevalence and differential abundance for genera that were either within the 20 most abundant genera overall (by mean abundance) or that were significantly differentially abundant with antibiotic use (MaAsLin3 q £ 0.1). The left plot shows relative abundance with the cells being coloured by the proportion of the maximum abundance within each genus, with values being the mean within each antibiotic use group (yellow being the most abundant and dark blue being the least abundant). The middle plot shows prevalence within each antibiotic use group, with dark blue indicating high prevalence and white indicating low prevalence. The right plot shows whether each genus was significant associated with abundance or prevalence. Cells are coloured and have a star for genera that were significantly differentially abundant (q £ 0.1). (Bottom right) Sensitivity analysis showing PERMANOVA R2 values and significance for all participants that have information for all metadata variables with (n=2598) or without (n=2429) those that have taken antibiotics within the last month. Filled bars indicate significant p-values (p £ 0.05) and all R2 values shown are for multivariate analyses including all variables. Note that the x-axis here is on a log scale. 



image7.png
ASV relative abundance (%)

Genus relative abundance (%)

100

80

60

40

20

100

80

60

40

20

0 10 20 30 40 50 60 70 80 90 100
Prevalence (%)

R S SR SR B ? ? W

0 10 20 30 40 50 60 70 8 90 100

Prevalence (%)

ASV5063: Granulicatella adiacens

ASV938: Streptococcus
ASV7480: Gemella

ASV4708: Streptococcus

ASVs 295%
prevalence

ASV1578: Veil

Veillonella (78)
Streptococcus (90)
Prevotella (840)
Granulicatella (8)
Haemophilus (97)
Fusobacterium (88)
Neisseria (83)
Gemella (11)
Leptotrichia (156)
Schaalia (32)
Rothia (21)

Selenomonas (148)

?-T,,?,’,,TY??T$?$

Porphyromonas (74)
Capnocytophaga (470)
Actinomyces (49)
Alloprevotella (259)
Campylobacter (25)

Megasphaera (7)

I EE

10 20 30 40 50 60
Relative abundance (%)

°

10 20 30 40
Relative abundance (%)

@
8

1.24%
157%
1.03%
1.6%

16.5%

20.67%
10.27%
14.97%
1.31%
6.11%
2.72%
9.1%
1.03%
0.74%
0.61%
0.31%
0.44%
2.46%
0.6%
0.25%
0.86%
0.18%
1.09%




image8.png
Relative abundance (%) of rare ASVs

Number of rare ASVs

6 [Children/adolescents: Spearman's R?=0.027, p=0.001]
Adults: Spearman’s R?=0.002, p<0.001
0 5
E
" 4
3
]
g 3
5
2
. .
1
0
-1
Children/ Adults 10 20 30 40 50 60 70
adolescents Mean age (years)
C D
[ANOVA F=37. 007 [Children/adolescents: Spearman's R?=0.077, p=0.001]
Adults: Spearman's R2=0.072, p<0.001]
80
H
£ 60
2
]
s
2
240
]
)
=
L)
20 [5.02)
[} ‘___ e o
0
Children/ Adults 10 20 30 40 50 60 70
adolescents Age (years)
E F
100 [ANOVA F=189.2 [Children/adolescents: Spearman's R?=0.065, p=0.001]
Adults: Spearman’s R?=0.067, p<0.001
80
v
$
§ 60
T
s
2
&
40
B
)
=
v
= 20
0
Children/ Adults 10 20 30 40 50 60 70

adolescents Age (years)




image9.png
Selenomanas
Unclassified ¢_Negativicutes
Anaeroglobus

Colibacter

Megasphaera

Veitonella

Dialister
Unclassified o_Bacilales.
Gemella

Granulicatetla
streptococcus
Lachnospiraceae [G-3)
Peptostreptococcaceae (G-1]
Lancefieidella

Scardovia

Schaalia

Actinomyces
pseudoleptotrichio
Sneathia

Haemophilus

- Kingella

Neisseria
- Neisseriaceae (G1]
Lautropia

ottowia
Cloacibacterium
Riemerella
Vieeksellaceae (6-1]
Bacteroidetes (G-5]

Porphyromonas
prevotella

Mean Gender  Sex Age Age
abundance  Prevalence Children Adults Children Adults

(ovafuan (o] [0 e I [ 1[L Lo] [ o2 [[ e [ e [ s [r [se ] oo [ ois [ w30 | suss [ [ves [ =8 ]
- [

Unclssified _Bacteroidetes (F-1]

00 00

o 00 00 00 00 60 0o [68] 00 o

043 045 054 63 056 087 06 074 06 057
73 27 74 81 90 80 83 88 80 81 o3|

002 002 002 002 003 002 003 003 003 00

o0 00 00 00 [80) o
3523 32 26|27 2] 20 P61
w1718 B

o0 o0 w1 001 00 0 01 00 om

002 002 002 001 001

30 47 46 4241 14040
017017 a7 a7 a7 [ 18 oo o3
DEOOOOOEEE

03809 a0 067 028 074 074 os FERETIT 00
oo o o0 o0 s o0 o o 5 o I o o
053|05¢ 047 038(039) 042 010 018 020 017 011

019

Bas(s 0|7 0





image10.png
BNy W ow s
G 8 % 8 & 8

Relative abundance (%)

s

80

60

a0

Relative abundance (%)

20

Gemella

Neisseria

70

60

50

a0

30

20

10

w

6 8 10 12 14 16 18

Prevotella

6 8 10 12 14 16 18

Haemophilus

%

35

30

25

20

15

10

E - e

6 8 10 12 14 16 18
Age (years)

6 8 10 12 14 16 18
Age (years)

1 Male
MW remale




image11.png




image12.png
Spearman's
Contribution to correlations with Alpha div.
A variation B beta diversity c stats D Spearman's correlations with alpha diversity

0107 || 0108 -0.128

Current index of rurality
Current PMy 5 0.103

Current GTA

Current greenspace

Current social deprivation 0001 | -0.003 | -0.018 | -0.003 | -0.004 | -0.002

Current material deprivation 0038 | 0031 | 0036 | -0.006 | 0018 | 0017

W Univariate 0000  0.002  0.004 g z 5 Ch. Obs. FPD SE S| Sh. a @ 9 a 3
Multivariate PERMANOVA R? 8 ] & £ 2 » g 2
PERMANOVA p=0.05 g 2 %) K s % g ]

Not significant o 5 i} o 1 o 8
g & b 2 5 B 3
o z é @
E MaAsLin 3 coeffi ignificantly differentially abundant genera @
curentows | 008 oxm - P om
Current greenspace 002 002 001 001 003 001 o001
Current index of rurality 0.05 0.02 006 0.05 0.03 0.02 0.05
Current GTA -0.04. -0.01 0.09 -0.04 -0.03 0.02 -0.04.
Current material deprivation 0.01 0.03 0.06 -0.01 -0.01 0.01 0.0 005
Current social deprivation 0.01 0.0 -0.03 0.01 0.01 0.0 -0.09 003
= 3 2 o o 2 9 & H
3 H g § H H g H &
H £ g H M 5 g g 5
g 2 g 2 3 @ £ E £
< H > 5 2 g H 3
g g g g 2 g
2 £ = £ °
H & g
H o E
3 H
H




image13.png
In-utero index of rurality
Current index of rurality

School index of rurality

Current greenspace

School greenspace

In-utero material deprivation
In-utero social deprivation
Current social deprivation

School social deprivation

School mate

deprivation

Current material deprivation

Spearman's

M Univariate 0000 0002 0004 0006
I Multivariate

[l PERMANOVA p<0.05
[J Nt significant

Contribution to correlations with Alpha div.
A variation B beta diversity c stats D Spearman's correlations with alpha diversity
DICEE -0.022 0 6 -002 | -0.073
0017 0 0016 | 0,067
0016 0.109 0,009 | -0.061
0.007 0002 | 0036 | 0044
0032 0002 | 0049
0026 | 0033 0002 | 0041
0011 | 0033 “0.07 0002 | 0.0 | -0.056
20,005 0.001 | 0037
0,004 0007 | 0043
0005 | 0027 0.042
“0.023 0| 0031 | 0025 | 0046
001 0068 | -0.062 0028 | -0.001
00 | ooz 0046 | 0039 | 0044 | -0.006 | 002 | 0019
0004 | -0.003 0005 | 0011 | -0.022 0043 | 0028
00 | oou 0001 | 0.003 | -0018 | -0.003 | -0.004 | -0.002
o011 0021 | 0017 | 0026 | 0003 | -0.003 | -0.007
0016 | 0016 002 | 0015 | 0008 | -0024 | 0.003 | -0.006
012 | oot 0038 | 0031 | 003 | -0.006 | 0018 | 0017
Y 3 Y Ch. Obs. FPD SE SI sh 2 < 2 2 3 z
PERMANOVA R? g ] H] H 2 - H 2 g
g g s g s £ H - H
< 2 ] = ] & H 8 <
4 g = 2 £ £ g g
g g 8 € H £ £
s} z 2 o 2
£ &
&

MaAsLin 3 coefficients for significantly differentially abundant genera

In-utero PMy 5

In-utero greenspace

In-utero index of rurality

In-utero GTA

In-utero material deprivation
In-utero social deprivation
School PM,.5

School greenspace

School index of rurality

School GTA

School material deprivation

School social deprivation
Current PM, 5

Current greenspace
Current index of rurality

Current GTA

Current material deprivation

Current social deprivation

Bifidobacterium

0.07 -0.08 001 00 008 oo
002 o004 004 004 008 001 003 oo1
0.06 003 on 002 0.7 002 | 011 ‘ oo
008 o0 201 00 on 003 008 o0z
001 o1 00s 00 002 001 202 ] 008
oo 00 004 006 002 0.12 ‘ 004 002
008 003 o1 002 on 003 00z 00
003 003 o007 004 003 002 001 001
0.04 0.04 00 0.08 01 005 ‘ 007 002
002 001 01 -0.04 008 003 003 002
002 003 009 003 003 002 002 006
001 005 00s 002 001 o | o 00
-0.05 003 - 003 on 005 001 o0
002 o0z 201 003 005 01 001 001
0.05 002 oo 0.03 013 0.05 \ 0.05 0.02
008 001 008 003 009 004 008 002
00 001 003 008 o0 005 001 005 001
008 o0 oo 003 o1 002 001 003 00 00
M = e £ “ e Y ® ® © e =
g s 2 g 2 2 < = 2 & =
§ 3 3 H 3 3 3 § ] T 3 B
g § g 3 § § g £ g £ H e
k| g g 2 § S ] s b 5 g .
T g g 2 g 3 H & 2 § H 3
g g & 8 2 g 2 ) g £ g
: 3 § 2 g g @ s
2 k] g
2 2 2 = £ H
8 § & | g
3 H d g
3 § H a
] b ]
g k] g
s 5





image14.png
A

Contribution to
variation

Spearman’s

correla

ns with

B beta diversity

c

Alpha div.

stats

D Spearman's correlations with alpha diversity

Current index of urality 0 0016 | -0067
ON-Marg racialised & newcomer populations 0059 | -0002 | 0019
Current P -0002 | 0041
Current GTA 0007 | 0043
Current greenspace 00| 003 | 0025 | 004
ON-Marg materia resources 0042 | 0028 | 0031 | 0013 | 0012 | oo1
ON-Marg household & dwellings 0014 | o015 | ooos | oo | o013 | oors
OM-Marg age & labour 0.003 0003 | 000 | 0005 | 0001 | 0001 | 0005
Univariate 0000 0002 0004 7 7 7 Ch. Obs. FPD SE S sh 4 < o 7 % 1y
Multivariate PERMANOVA R* 8 ] H g 2 2 £ 2 4
PERMANOVA p=0.05 g 8 ¢ A R |
Not significant = 5 g 2 3 - » 2 5
g g < 2 H H g g
5 2 g & 2
£ &

ON-Marg racialised & newcomer populations -JEECEC]

onss | o1 | oo

ON-Marg material resources

ON-Marg household & dwellings

Current PMy 5

Current greenspace

Current index of rurality

Current GTA

E MaAsLin 3 coefficients for significantly differentially abundant genera
oo | a0 | 005 | 03 | 008 | 008 | 4w | oo | om ‘
oot | oo | oot | o0 | o; | o0 | om | oo | oo | om
w05 | o0 | oo | o; | oo | oo | oo | om | oo | oos | oo
o1 | oo | oo | oo | oot | o2 | 003 | oez | oos | oo | oo | oo
00 | 00 | 005 | oo | oo | 00 | o0 | o0 | w05 | om oot
o2 | o2 | o2 | om | ou | o | oo | oo | om | cm | om | o;
o | 002 005  om | o | oo | om | 003 | 005 002 oo | 005
905 | oo | oo | oo | o6 | oo | oo | oo | <os | ooz | oo | 08
= £ K £ 2 K 2 g 2 s H 2 ]
@ 3 H 3 H ] ] g H H 8 H H
= 2 g £ T < 3 S § g g e g £
7 H g ] g < 5 8 ] 8 §
A R ¢ g FI
£ H S g 5 H 5 8 H 3 g
s 2 k] s £ e <
H g o PO
H H H H
8 ] 3 3
S E £ 2
5 H

Lacticaseibacillus





image15.png
Most common answer Median answer
Frequency of consumption East South East South ANOVA

(Number of participants) Asian Asian White Asian Asian White F statistic
Q2: Probotics/prebiotics/supplements (n:zqm)n 16 | 129 Never Never Never | Never | Never |
Q4: Whole grains (n=2078){ 145 | 104 | 205 ] CIRRF *
efined grains (n= Once per Once per
Q5: Refined grains (n=2978){ 47 w® | 19 [ 10 o T O *
oy il (e Onceper  Onceper Onceper [l Onceper Onceper  Onceper
Q6: Dairy milk (1=2978) Gay y Gay
airy yoghart (o Onceper  Onceper  Once per
Q7: Dairy yoghurt (n=2978) o &% 7% *
Q: Dairy cheese (=2978) T .
lon-dairy milklyoghurticheese (n= ever ever ever Onceper | Never
Q9: Non-dairy milkiyoghurticheese (n=2978) a7 N N N nceper | n Never | #
odalsugary drinks (n= ever ever ever Sy ey g
Q10: Sodafsugary drinks (n=2978) 22 G Q Q per month | per month | per month
it juices (o Tice per | Onceper | 23 tmes | | Once per | Once per | Twice per
Qu1: Fruit juices (n=2976) B week week | per month week week week | *
Q12: Cofee or tea (n=2978) Never | Never | Never Never | Never | Never |
it (n= Onceper  Onceper  >2times Ml Oncep Once pe
Q1: Fruke (n=2278) day day perday p o *
>2times  >2times  >2tmes [l Oncep once p
Q14: Vegetables (n=2978) s Ses || 2t N
eansfiegumes (= ver ver CI Crcaray
Q15: Beans/legumes (n=2978) Neve e week week | *
Q16: Red meat (n=2978) 123 Never  [JRIEEpER onceper | NINESPRD .
cessed meat (- Tice per er [ Miceper | [wice per | Once per | Twice per
Q17: Processed meat (n=2978) i week e eek week | month | week | *
Q18: Poultry (n=2978) 3 | 200 | @ e per N
' - “Twice per vor vor Twice per | 23 times | 23 times | ,
Q9: Fishiseafood (n=2978) n week Neve Neve week | per month | per month
o Once per Toice per Tice per | Twice per
Q20: Egos (n=2978) 54 X e e .
Q21: Tofusoy (n=2978) s Never | Never | Never | | OWEREEI hever | never |
esserts/sweets (n= T
Q22: Desserts/sweets (n=2978){ 21 % | e 239 = N
Q23:olty snacks (=2970)|_ 54| 108 | 268 10 | | iceper Tuice per_ | Twice per N

Neer  Once per 23 times Once per Tuice per 34 imes 5. fimes Once per 2 mes
onth per month  week berweek perweek  day perday




image16.png
160
0050 200 030
140
175 !
025
0.025 1 120 "
/ 150 / ]
H £ 100 .
N i fox
0.000 H £ ( 3 a4
i = 100 g g
= H ] H ges
£ 005 . 2 g w H
& o o o0
o -0050
g 2 20 005
~007 0 o
0075 0 6 10
0100 09
Z2s 5 z
g o8
o H z H
~ H z
01 o 5 in the fast month M) | e Sor
2 % H ot :. fos
£ 215 £ "
Inthe. £4 £ s & o:
last month 8 s H § 0s
H 2
£, | Eoa
FERMANOVA B
o Univariate: 1] [On:F=1021 p=<0001) 03 Uni: F=7.69, p=<0.001]
R?=0.0041, p=0.001 8 Multi: F=4.91, p=0.027| Multi: F=2.48, p=0.115)
-004 -003 -002 001 000 001 002 003 004 — — — = =
Pe1 (63.06%) 20006, p=0.001 H o H JE 2 of
H H- H
Sensitivity analysis
Relative abundance (%) Prevalence Differential abundance L :::':;'ml With antibiotic  Without antibiotic
No bundance |[_prevalence use (n=2594) use (n=2426)
Prevorelia Antbiotics
Age
Streptococcus ethniciy
Neisseria ‘Gandsr
Physicalimental condition
veitonella Dairy milk
Dessertsisweets
Sodafsugary drnks
Haemophilus 09993 0995 Strict diet ]
Current social deprivation
Alloprevotella 0.9989 0995 o ]
poultry
. Frut juices
usobacterium
Coffec ortea ]
Granuicatela Diet varity score (weekly)
o701 Current greenspace | I
Loutropia ot
Rothia 09989 Dairy yoghurt
o Current Pz
Peptostreptococcacese (6-1] wisitdex ity
Orbacterium 09906 Vegetables
HEFl
sggregativacter Fruit
Selenomonas Courrent material deprivation
Eggs
Capnocytophaga 0.9463 (Lt Whole grains.
Megasphaera o181 o714 Dairy cheese
Refined grains. ]
Cloacibacterium huei) =
Leptotrichia 0.9602 Processed meat ]
Non-dairy heese ]
Abiotrophia 0.7164 Probiotics/prebiotics/supplements
Mitsuokelle Current GTA
Beans/iegumes {
Colibacter Salty snacks ]

107 10~ 10 10 10+ 10
PERMANOVA R? PERMANOVA R?




image1.png
Faith's phylogenetic

Chaol richness diversity Observed taxa
250 A
30 175
4 150
200 -
125
2150 20
@ 100
(3
2
3 100 4 15 75
50
50 10
25
5
01 0
Simpson's index
Shannon diversity Simpson's evenness of diversity
6 1.0
0.30 0.9
54
0.25 0.8
41 0.7
2z 0.20
5 0.6
@ ;
>34
a 0.15
e 05
21 0.10 0.4
1] 0.05 0.3

Samples (sorted by mean diversity)

Samples (sorted by mean diversity)

Samples (sorted by mean diversity)





image2.png
0050
0025
0000
2 0025
8

g -o0%0
0075
~0100
o125
T
S10

2
s
Prevotela
treptococcus
veitonella
Porphyromons
Haemopnius

Alloprevotella
Gemella
Fusobacterium
Granulicatella
Lautropia

Rothia

Oribacterium
Aggregatibacter
Peptostreptococcaceae (G-11
Selenomonas
Capnocytophaga
Megasphaera
Cloacibacterium
Leptotrichia
Schaalia

Riemerella
Pseudoleptotrichia
Actinomyces
Lancefieldella
Weeksellaceae [G-1]
Sneathia

ottowia

Dialister

Scardovia
Bacteroidetes [G-51
Neisseriaceae (611
Anaeroglobus

Beta diversity: phylogenetic-RPCA

El 200
s 10 15 8
i : £ 150
2100
50 Age Urivarate:
Age Multivariate
Spearmans: &
0
A 230 030 Do Eo30 05 P20
H . Age Multivariate: F=32.
Y %02 Spearman's
%20 $o020 N
H H 1.
g1 o &
z i T
Y go10 L
a0 @ PR
00 -
Es
175 210
‘Age Multiariate % oo
5 10 15 . 150 Spearman' 'g' 08
Age (years) § 125 3
g %07
3100 H
PERTAROVA 2 £os
Age Univariate: § s z
22001, p=0.001] H wos
8 s £
Age Muttivariate: §os e Univarate
72001, p0.001) 2 £0s age Mutivariate F-
“dos Y 000 002 004 3
pet (an.86%) T 5 1 o1 B om T 5 1 1 o1 B om
Age (years) Age (years)
Relative abundance (%) Prevalence Differential abundance
[STel7[ &[> [w[mn[w2[n[w[ns]w][w][w] [5[6[7 [0 [w0][u[1]n]16]5][106][17]16] [Aundnce] peierce
B a5 |5 | = | |0 |5 | =] |5]|» o[ ]
v v w v w w9 e @ | o8 9w
w | v o | o s | s | (TR0 s | s 021
63 | 64 | 65 | 66 | 70 | o | ea [[581] 61 |50 [J8]] o3 | o5 [53 o1
w0 se | so | a7 | 4e |Taa e | e [EaN BN | 51 [ e o1
6 es e | a1 | a0 |30 | s |38 IR 27
20 20 | 2s 23 [ [ IR " oss |
oss | 039 | 09 | 08 | 067 oss | 074 | 074 | 08 oss
072 | 073 | 075 073 | oss |08 | 069 | 072 o7t | 030 | 036 | 088 | 072 | 06 :
a5 |[0] o4s | 051 [ o35 |03 | 039 | 057 | 0ss [aks| o8| 071 | o059 [ds
535 041 | 053 | 049 | 054 | 053 | o¢ | 04a | 045 | oar 038 JJORH]] 04> Jon
035 | 04 |03 04s | 05 | o5 |02 |ods | 037 | 057 | oas o2 | 032 | osn 015
035 | 039 | 039 | 045 | 046 | oas | oas | 0s9 | o5 [l457]| o5 | oo |63 ose
x| o] o3¢ | o [0ss 0w | oo | on | as a3 o5 o
062 | 050 | 047 | 038 | 038 | 042 2l o7 on 026 o1
033 038 | 036 | 035 | 039 | 038 | 036 | 035 | 033 | 034 | 07 036 | 021 | 035
aE)|Jo] o3| o3 958 o3 | o3 | 03 |03 | 037 | o3 037 | o |03 015
oz | om | 022 | 02 | om | o | o7 |16 o1e [lanel ORI 036 o2 [lo3s o1
o1s | 023 02 016 | o1 |[asa | ox [foual|famEl] o1s = o1 o2
I I G| o1 | oae | 0 oo o1 o |om o
ase | 008 | 006 | 009 | 0w | 01 | om | 01 021
007 007 | 006 | 005 | ous | 0ok |1003 o [061][0sa (082 osa ass 022
a0s | 0o [J008 oo 04 | 035 | 036 | 03 | 024 | 036 | 019 | 022
oo oot [os | os2 015 021
PERETRC oo2 | ocz | oo 021 o4
6 o0 00 om oo oo 017 03
6 00 00 00 00 oo 50t | 005 | 008 | 006 | 008 | 007 | 007 | 008 | 01 | 01 | 009 | 009 | 011 | o 029
005 | 007 | 006 | 085 | 003 | 003 | 003 | 005 | 003 | 001 | 001 | o0t | ez | 0o o3
6 00 00 o0 a0 0o | 001 | 00 | o6z | 003 | oos | 005 | 008 | awr | 00s | 003 | 011 | 00 037 057

Age (years)

Age (years)




image3.png
Alpha diversity

s
0,050 030
200 150

0.025
125

020

0.000 100

o015
0025

Chaol richness

Observed taxa

Simpson's evenness

010

0050

PC2 (30.23%)

0075 o

0100 bt

W eastasian
—oazs W South Asien
white

P -

White

White:

East Asian

South Asian

South Asian

Shannon diversity
Simpson's index of diversity

Faith's phylogenetic diversity

PERMANOVA

e
e
i peoa ih £-ev o1, o0

East Asian

Uni: F=1.66, p=0.189
Muiti: F=2.12. p=0121]

004 E 000 002 004

PC1(63.86%)

East Asion
South Asian
White

East Asian
East Asian
South Asian
White

Relative abundance (%)

East Asian South Asian White
25:

170

Prevalence Differential abundance
South Asian Abundance |[_Prevalence

prevotella
streptococeus
Neisseria
Veillonella 69
porphyromonas 7.86
Haemophilus . T 446
Alloprevotella 438
Gemella

Fusobacterium
Granulicatella
Lautropia
Rothia
Oribacterium
Aggregativacter
Peptostreptococcaceae (G-1) 0.4

Selenomonas
Capnocytophaga
Megasphaera
Cloacibacterium
Leptotrichia
Schaalia
Riemerella
peptostreptococcus
Catonella
Moraxella
Tannerella
Lancefieidella
Treponema
Butyrivibrio
Ruminococcaceae (G-1)
Cardiobacterium
Stomatobaculum {NNNIIINO0SEINININN o050 |
Abiotrophia 00670 |0 4O

Unclassiied {_Pasteurellaceae

Sneathia
Lachnospiraceae (G-2]
Campylobacter

>

)% %

.

wfe%[x %

0.9444 9 03

*

.
*[e

e %

a1
0.7893
0.7018

e %

0,694 0632 0.6891
01903 0.2878 0.1987
06056 05994 06309

00007
Undlassified f_Veillonellaceae L

Unclassified ¢_Betaproteobacteria 0.0003

*[e

%[ % ] % |4 %] ]| 5[] %] ][ 4]0 5] %





image4.png
Beta diversity: phylogenetic-RPCA Alpha diversity

7
0.050 R 0.30
20 150
0.025 " oz
125 H
2150 s H |
H 8 §o20
0000 £ 2100 H
£ 3 H )
2 100 $ Im! §o1s [
= 3 3 H
£ 0025 § 8 g Il jLs
) H \
8 so “ 010
N 50
g 2
e 5 0.05
~0.075. o e 10
30 s
09
0100 y f
£as s ( z
Male H | gos
. W remale H i H
M Trans/gender-diverse 220 y 207
H H
P iy i fos
Tansigender 5 g L1 -
erse 52 H fos
Female £, Eoa
PERMANOVA w “
Male { T 5 e 1. $=0.906) UniF=266,p=007]| 0.3 Ui
R?=0.0041, p=0.001 s 0, ¥ Multi: F=1.78, p=0.169)| Multi
-0 002 000 002 001 Multvariate:
PC1 (63.86%) R?=0.0041, p=0.027) ] 3 3 H 3 H
A H H H H 2 £

Transigender-
diverse
Transigender-
diverse

Relative abundance (%) Prevalence Differential abundance

Gemet s | ass osom 5
Lautropia 0.7546 08 | 0.6887 0.9689 0.
Rothia 0.7041 0.7092 | 0.735 0.9992 0.9979





image5.png
Beta diversity: phylogenetic-RPCA Alpha diversity

0050 e 030
200 150
0025 { 025
125 3
2 150 s H !
H §o20
o000 H ] 2 100 g
| ] 3 H
L Ry '~
5 ] £ H i
§ oo ! 8 s £ |
8 ¢ § 50 @ 010 i
o -0.050 50
g 2
G 005 G
Ml i
0075 3 o
2 H 10
0100 N 09
None 2 s z
Prysical H " %o
o125 went. 2 [ z, H H ’
B son HS E R l Sor
itsi & il 3, foo
Both e ———— £ 3 315 £ »
% H H Fos
Psych/NDD —_— T  p— L » @ §
— o B 2
PERMANOVA Eou
erysical — Univariate e &0
—— 2=0.0026, p=0.002
None 1 U 03
3 Mutivariate: S i
EYT 002 000 002 004 (R?=0.0015,p-0.034
Pe1 (63.86%) 2 3 £ : oz 5 % N
£ £ £
Differential abundance Differential abundance
Relative abundance (%) Prevalence Abundance Prevalence
PeychiNDD Peych/NDD. PeychiNDD. PeychiNDD
prevoteia] 277 263 251 254 10 1
Streptococcus | 189 108 179 180
Neisseria{ 145 ‘ 140 165 160
Veitonelia] 811 833 738 3
Porphyromonas { 615 63 6a7 638
Haemophitus | 424 a0 an 469
Atoprevotelia | 399 415 425 an s 09979
Gemelia] 357 a07 402 379 09959
Fusobacterium | 3,03 32 315 324
Gronuicatelia {193 212 223 213
roia| 07521 | o707 | omor | ooss
Orbacterum{ 05108 | 05193 | 05195 | osais
Aggregativacter | 0478 oasol | oaezz | oasr
Peptostreptococcaceae (G-1] {UNOB04INN 04251 | o4ssz | oasao 0s 03
Selenomonas { 04261 0435 o | o4 09667
Capnocytophaga{ 0424 | 04296 | oazez | oass1
Megasphaera{  0.4922 | 0.4986 0404 oaa13
Cloacivacteriom | 03681 | 103623 | 04316 | 03809
teptotrcia | 03124 | 03739 | o03ea9 | 03553
Graciibacteria_(GNO2) (G-1] 00012 0033 | oose1 | o050z | 00484 06
Clostridiles [F-11(G-1] 0003 o002 | oo | oous
Unclassfid o_gacilales 00 00041 | o004 | 00022 13





image6.png
100 3 ASV2784: Gemella —— 2.84%
7 § AASV4027: Streptococcus —_— T | 507%
g w0 ,_E ASV2874: Granulicatella adiacens HO— 0.62%
" o ASV1070: Porphyromonas pasteri —_— 4.02%
H 2 ASV4866: Streptococcus —— 213%
B 60 ﬁ ASV7648: Fusobacterium periodonticum [ S— 213%
'a ; ASV2147: Streptococcus [y e — ] 3.68%
%’ 40 2 ASV5699: Oribacterium sinus - 019%
%e‘ ASV5531: Lautropia mirabilis o 0.27%
3 2 0 5 10 15 20
< Relative abundance (%)
0 Prevotella (1980) -JRAtMY — T [ 23.43%
Streptococcus (436) LK) —_— 15.91%
0 10 20 30 40 50 60 70 80 90 100 Veillonella (232) gLy —— 6.36%
Prevalence (%) Granulicatella (64) {3 o i
Neisseria (349) 8 —_—— 13.86%
W004- - - - - e e 4 g g ] o Rothia (67) « 0.56%
m H Fusobacterium (206) HO— 2.63%
g K Haemophilus (292) o 3.87%
g 80 £ Alloprevotella (862) — 351%
.:, F Gemella (80) HO— 2.84%
£ % Porphyromonas (277) T 4.98%
2 6 © Oribacterium (187) EEXU . 0.38%
[ £ Lachnoanaerobaculum (120) LK ' 0.17%
5 © Schaalia (67) JELIEE] 0 0.2%
g 40 Leptotrichia (194) ' 0.24%
H Selenomonas (132) " 0.27%
8 20 Lautropia (29) I3 0.3%
Riemerella (79) ’ 0.15%
Catonella (71) ' 0.11%

0 10 20 30 40 50 60 70 80 90 100 0 20 40 60
Prevalence (%) Relative abundance (%)




