(1) Map to the human genome using bwa

(2] Merge BAM files

HMP “Human contamination” reads

Mapped reads

Mapped reads per individual

(31 GATK UnifiedGenotyper

- low mapping quality,
- strand bias

- low read quality

- within SNP clusters

- within or near InDels

(4] Variant quality score recalibration

- Using dbSNP 132, HapMap 3, and 1000 Genomes Omni 2.5 Chip

(51 Advanced SNP filtration

- excluding SNPs with MAF < 0.1
- excluding SNPs with >50% missing data

- excluding SNPs with P<0.001 for Hardy-Weinberg Equilibrium test

- 4,030,252 SNPs included in final analysis

Additional file 1

‘ Raw SNP calls '

‘Filtered SNP calls'

!

‘Analysis-ready SNP calls '

~600 sequence read files

~600 BAM files

~100 BAM files

~19M SNPs

~12M SNPs

~4M SNPs

Figure S1. An outline of the pipeline used to generate high-quality host genotype data from the microbiome shotgun sequencing data.
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Figure S4. Number of individuals for which we had genotype and microbiome data with one (light green), two (green), and three (dark green)

microbiome samples, plotted for each body subsite.
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Figure S5. Number of individuals for which we had genotype data for each body subsite and used in the association analysis; green: skin; purple: oral;

orange: Gl tract; yellow: airways; grey: urogenital tract (not used in association analysis).
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Figure S6. For each combination of SNP filters used on the raw genotype data (y-axis), we plot the Ti/Tv (purple) and number of sites
(green, log-scale) filtered out. The first category (marked ‘PASS’) represents the sites that have passed all filtering criteria and are

included in the final set.



Frequency

Filtered SNP frequency distribution

3e+06 4e+06
| |

2e+06
|

1e+06

Oe+00
L

0.0 0.1 0.2 0.3 0.4

Figure S7. Minor allele frequency spectrum for called SNPs. The x-axis shows the minor frequency in our sample (in 0.1 frequency bins), and the
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Figure S8. The number of sites (y-axis) called for each individual (x-axis). Stacked bars indicate the number of sites called as homozygote for the alternative

allele (dark blue), heterozygous (blue), and homozygous for the reference allele (light blue).
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Figure S9. SNP sharing across individuals. The number of variable sites (y-axis) are plotted by the number of individuals that share them (x-axis).
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Figure S10. Similar to the previous figure, focusing on sites shared by 10 individuals or more.
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Figure S12. Correlation between host genetic variation (x-axis) and microbiome PCs (y-axis). Each row represents a different host PC (PC1 on top row,

PC5 on bottom row), and each column represents a different microbiome PC (PC1 at left and PC5 at right). The correlation coefficient and P-value for the

correlation is listed in the title of each figure. This figure shows the stool microbiome.
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Figure S12. (cont.) Similar to previous page, but showing the throat microbiome data.
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Figure S12. (cont.) Similar to previous page, but showing the Tongue dorsum microbiome data.
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Figure S12. (cont.) Similar to previous page, but showing the Anterior nares microbiome data.

17

0.2

0.1

0.0

-0.1

0.1 0.2

0.0

-0.1

0.0 0.1 0.2

-0.1

0.2

0.1

0.0

-0.1

0.2

0.0 0.1

-0.1

0.101, P=0.384

.
.
o
* o S °
. .
%e o ® o
.
o0
e® o
%
T T T T
0.00 0.05 0.10 0.15
gen-1
-0.185, P=0.106
.
°
o
e
° .'
[ ] . &
O
°
?

T T T T T
-0.15 -0.10 -0.05 0.00 0.05
gen-2
0.009, P=0.935

°
°
° * oo
o ® °
° oo ‘.'..0' ¢ °
.
1°® : : ? .O Po ®
oo ) °
o
$
T T T
-0.05 0.00 0.05
gen-3
0.025, P=0.829
°
°
oo . °
P
e oo gt °°
..:. ° °
. ’.
e
T T T
0.00 0.05 0.10
gen-4
0.02, P=0.864
°
.
ae
L}
‘. .‘0.'
D °
. hd |
[P W
[ ] ..0
L
T T T T
-0.15 -0.10 -0.05 0.00
gen-5

microb-5

microb-5

microb-5

microb-5

microb-5

0.00 0.10 0.20

-0.10

0.10 0.20

0.00

-0.10

0.00 0.10 0.20

-0.10

0.00 0.10 0.20

-0.10

0.00 0.10 0.20

-0.10

N .- *° “éoo

-0.093, P=0.421

.
°
[ ] .
D)
%
£ .,
- ’ ° .h. ..
3 v
° : o b
%
T T T T
0.00 0.05 0.10 0.15
gen-1
0.027, P=0.813
O
®
)
(1
[ [}
L4 ° [
4
.
_ '.
i ¢
T [

T T T T T
-0.15 -0.10  -0.05 0.00 0.05
gen-2
0.024, P=0.838

O

U
. o ® e

.

®
15 e w

he
* G, e

° e,
T S
T T T
-0.05 0.00 0.05
gen-3
-0.101, P=0.383
.
o
[ 1 L4
[}
P o
0..’0.. o o
[ ] ‘. : e °
1 2ol o .
& « &
[}
T %
T T T
0.00 0.05 0.10
gen-4
0.088, P=0.448
O
®
L] .’
o
D
- [ Py ..
o o
°
° ° e
)
°
. A *
T Ld
T T T T
-0.15 -0.10 -0.05 0.00
gen-5



microb-1

microb-1

microb-1

microb-1

microb-1

0.0 0.1 02 03

-0.2

0.0 0.1 02 03

-0.2

00 0.1 02 03

-0.2

0.0 0.1 02 03

-0.2

0.0 0.1 02 03

-0.2

-0.051, P=0.65

° .
°
> .
'& .
i g' ¢
° °
°
.
— .
o, M
¢ ! ¢ %
°
°
T T T T
0.00 0.05 0.10 0.15
gen-1
0.019, P=0.863

v

i ‘e
] [ ]
1 .
°
T o
° i LY
] °
°
T T T T T
-0.15 -0.10  -0.05 0.00 0.05
gen-2
-0.217, P=0.05
° O
- ° . g
.
- [ ] ] :'
1w X
° ° !‘ °
[} ([ 4
1 .\ b ®
0 o °
e * *
L4 ® 3.-' » o
- ° « @ *
e
°
T T T
-0.05 0.00 0.05
gen-3
-0.007, P=0.954
° 0
- [ ] ‘
. : o .
- .. .:
% °
IR TR .
19 o g0 hd
. ‘.o:
° [ 4
1 : .
1& . .
[
T T T
0.00 0.05 0.10
gen-4
0.078, P=0.484
)
- P
[
_ &
®e
>
] A
. ) [ ] ‘~
e ® °
| . . '& :
° o®
. '. °
o
T T T T
-0.15 -0.10 -0.05 0.00
gen-5

microb-2

microb-2

microb-2

microb-2

microb-2

0.2

0.1

0.0

-03 -0.2 -0.1

-02 -01 00 01 02

-0.3

0.2

0.1

-02 -0.1 0.0

-0.3

0.2

0.1

0.0

-03 -0.2 -01

-02 -01 00 01 02

-0.3

-0.201, P=0.071

< ..
1 o
] *0 o e o
o« * e 0 .
_ o0
. o :
o
e
o
L/
°
T T T T
0.00 0.05 0.10 0.15
gen-1
-0.007, P=0.949
. ."
. [ 1)
b °® ® °
1 . >
t LI
°
. [
o
L
°
T T T T T
-0.15 -0.10 -0.05 0.00 0.05
gen-2
-0.055, P=0.621
] ° ‘s
.
° o
_ :\’.' °
L] oo O
N,
| e o o 28 °
[ P e °
° °
o °
. o ° ’.o
. °
°
o o
o
T T T
-0.05 0.00 0.05
gen-3
0.091, P=0.416
] o3 .
L . lb..
1° Ced
¢ o °
. ii"gi‘gf', o®
.‘ L Y [ ] Py
® L) °
T o © O.
°
. °
)
° .
[
T T T
0.00 0.05 0.10
gen-4
-0.068, P=0.542
. ° *.
[ ] ..QO
. °* &es,
o* oL
i hd N -
0e8%Y o
Lad- o)
i ° :;,' .
H
. .
.
[
o
T T T T
-0.15 -0.10 -0.05 0.00
gen-5

microb-3

microb-3

microb-3

microb-3

microb-3

-0.2 0.0 0.1

~0.4

-0.2 0.0 0.1

-0.4

-0.2 0.0 0.1

-0.4

-0.2 0.0 0.1

~0.4

-0.2 0.0 0.1

-0.4

0.206, P=0.063

.
1% ° . °
1P SRR
o, o
J e
o
Te
T T T T
0.00 0.05 0.10 0.15
gen-1
-0.094, P=0.4
O
e °
[ °
. R
- [
°
T o
T T T T T
-0.15 -0.10 -0.05 0.00 0.05
gen-2
-0.114, P=0.309
°
- ° °
o ®e ¢ S%e °,
(X4 o° % %= o
T ee ® ° °
g
- oy
- [
.
T °
T T T
-0.05 0.00 0.05
gen-3
0.181, P=0.104
.
- ®e °
oo 8%
18% WL o ¢
Coe®
Y °
o & @
- s ¢
- o
.
T [
T T T
0.00 0.05 0.10
gen-4
-0.05, P=0.654
Te
i %
- o
[
T o
T T T T
-0.15 -0.10 -0.05 0.00
gen-5

microb-4

microb-4

microb—-4

microb-4

microb-4

0.232, P=0.036

0.00 0.05 0.10 0.15
gen-1
0.081, P=0.47
o
N
o
[}
.
S °
(=} 05
°
S e ° O
°
c®
¢ 4
°
T T T T T
-0.15 -0.10 -0.05 0.00 0.05
gen-2

0.232, P=0.036

°
T T T
-0.05 0.00 0.05
gen-3
0.063, P=0.576
°
N
o
.
[}
o 7 o. :.;
L3
o .“J‘. . e ° ..
o '. ) (4 °
_ o, ' ,
S ~ *
[ °
[
T T T
0.00 0.05 0.10
gen—4
0.019, P=0.866
.
N
o
[}
.
o 7] o .; L

0.0

1
[ ]

[ ]
!b'ﬂ.
(2
e [ ]
0..

, Siw
5 °
s o
[ ]
T T T T
-0.15 -0.10 -0.05 0.00
gen-5

Figure S12. (cont.) Similar to previous page, but showing the Attached keratinized gingiva microbiome data.
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Figure S12. (cont.) Similar to previous page, but showing the Attached Palatine tonsils microbiome data.
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Figure S13. Correlations between host genetic identity-by-state (x-axis) and microbiome beta diversity (inverse, y-axis). Each panel represents

microbiome at a different body site, as listed at the title. The title also lists the correlation coefficient and P-value for each panel. The linear regression

line is plotted in case the correlation is significant.
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Figure S14. Microbiome and host genetic data used in this study. A breakdown of taxa numbers excluded in each filtering step, depicted by light-to-dark
colors: (1) excluded because of sparse data, (ii) excluded because of inter-correlations, (iii) included as traits in final association analysis.
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Figure S15. The proportion of individuals with zero-count reads (no data) plotted as a histogram for each body site. Each panel represents data from a

single body site. For each taxon, we calculated the proportion of individuals that have a count different than zero, and then, for each body site, we plotted

the distribution of these proportions across taxa. For example, at the upper left panel (GI tract data), the leftmost bar represents the fact that about 30 taxa

have <2% of individuals with zero counts. The dashed orange line corresponds to the cutoff used in the analysis, where we excluded taxa for which 50% or

more of individuals had zero counts.
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Figure S16. Histograms of pairwise correlation between all pairs of taxa in each body site.
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Figure S17. Dotplots of counts showing pairwise correlations among the first 10 taxa in the gut.
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Figure S18. A heatmap of pairwise correlations between all traits in the GI tract. Darker color indicate stronger positive correlation (color

key is at the top left corner)

25



200 300

100

200 300

100

0 100 200 300 0 100 200 300
1 | | | 1 | | |
[ J [
[ J [ J [ [
p__Verrucomicrobia o ¢ o ¢
v . v . v . v .
[ J [ J [
[ J [ J [ [ J
¢ c__Verrucomicrobiae ¢ ¢ ¢
/ . / . / . / .
[ ] ®
[ J [ J [ [ J
¢ o o__Verrucomicrobiales i o
/ . / . / . /. .
®
[ J [ J [ J [ J
¢ i ¢ f _Verrucomicrobiaceae ¢
/ . / . / . /. .
o o
[ J [ J [ J [
¢ o i i g__Akkermansia
/ . / . / . / .
[ [ [ [ [ [ [ [ [ [
100 200 300 0 100 200 300 100 200 300

Figure S19. Dotplots showing the pairwise correlations among traits in one of the highly-intercorrelated clusters in the GI tract data. The

names of taxa are shown along the diagonal.
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