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Supplement Figure S1

Leave-one-out plots of significant and nominal significant estimates from genetically
predicted gut microbiota
{(A)genus..Eubacteriumoxidoreducens;(B)genus.ChristensenellaceacR.7;(C)genus.Co
prococcus3;(D)genus.Howardella;(E) genus.LachnospiraceaeNK4A136} on

Osteoporosis
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Supplement Figure S2

Leave-one-out plots of significant and nominal significant estimates from genetically
predicted gut microbiota
{genus..Clostridiuminnocuum;(B)genus.Butyrivibrio;(C)genus.RuminococcaceacUC
GO11;(D)phylum.Proteobacteria} on Osteopenia
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Supplement Figure S3

Leave-one-out plots of significant and nominal significant estimates from genetically
predicted
microbiota{(A)class.Erysipelotrichia;(B)family.Erysipelotrichaceae;(C)family.Family
XIII;(D)genus.ChristensenellaceaeR.7;(E)genus.Dorea;(F)genus.Parabacteroides; (G)o

rder.Erysipelotrichales} on Osteonecrosis
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Supplement Figure S4

Leave-one-out plots of significant and nominal significant estimates from genetically
predicted gut microbiota
{(A)class.Bacilli;(B)class.Bacteroidia;(C)family.BacteroidalesS24.7;(D)genus.Butyric
imonas;(E)genus.Lachnospira;(F)order.Bacteroidales; (G) order.Lactobacillales} on
Osteomyelitis

B 582504403 -

856070041

rs8003149 -

r$7234058

510781552

817530232

rs200873
s7826267
re4078432
rs2300774
81074800
re1884486
1535161940
1535344081 -
— YRR
Al 0 ' ' '
oo 02 04 oo 05 o s
MR st sansiivlty anaysis o ) MR leave-one—out sensitvity analys's for )
e ‘sxposura’ on 'Ostacnacrasis || id:inn-b-M13_OSTEONECROSIS
C : 1362390301
rS78608301 >
. 1578453362
517043785 - D ra72614525
: rs12304031
rs61508842
5113054641
1$7217208 : rs62130338
157083431
541000
2114713
(5689695 + 51862649
N 1511228830
1310872668
1571428626
738193 & rs12458763
H 189657374
A 5 Al “
' ' v ' ' U . . g ' g
-05 -04 -03 -02 -0.1 0.0 00 0.1 0.2 03 04
MR leave-cne—-out sensitivity analysis for MR leave-one-out sansitivity analysis for
‘exposura’ on ‘Osteomyslitis || id ieu-b-4875 “exposure’ on ‘Osteomyelitis || id:ieu-b-4975"
. rs72706335
E 56791201 F rs55773148
14023324 - )
154146051
rST9585701
154686798 -
r7307615 -
5020878 :
15159484 H
1145179
154916508
157631304
1513157008 FE2I2TC0
rs17343978 B
11148701 G
62531359
Al H
Al :
! ! \ i ! 3 )
-075 -0'50 -0.25 0.00 oo 02 04 0
MR leave-one-out sensilnity analysis for MR leave-one-out sensilivly analysis for
‘exposure’ on ‘Osteomyelils | idjeu-b-4975 ‘exposure’ on ‘Osteomyelis | kdieu-b-4975°

G 58581006

52370083

rs78938557
1511627423

rs77558518

52052251
1534989881
1511110282
s12797734

61505463

1857872228
rs11730038

54028634
1574663707
rs35344081

All-

0.0 02 04
MR laave-one-out sensitivity analysis for

‘axposure’ on ‘Dsteomyakts || id-ieu-b-4975"



Supplement Figure S5

Leave-one-out plots of significant and nominal significant estimates from genetically
predicted gut microbiota {(A)
family.Bifidobacteriaceae;(B)family.Pasteurellaceae;(C)genus..Eubacteriumruminanti
um;(D)genus.Alistipes;(E)genus.Hungatella; (F)order.Bifidobacteriales; (G)order.Paste
urellales} on Hypoparathyroidism
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Supplement Figure S6

Leave-one-out plots of significant and nominal significant estimates from genetically
microbiota
{(A)genus..Eubacteriumnodatum;(B)genus..Eubacteriumruminantium;(C)genus.Colli
nsella;(D)genus.Gordonibacter;(E)genus.Parabacteroides} on Hyperparathyroidism
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Supplement Figure S7

Scatter plots of significant and nominal significant estimates from genetically predicted
gut
microbiota{(A)genus..Eubacteriumoxidoreducens;(B)genus.ChristensenellaceaeR.7;(
C)genus.Coprococcus3;(D)genus.Howardella; (E) genus.LachnospiraceaeNK4A136}
on Osteoporosis
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Supplement Figure S8

Scatter plots of significant and nominal significant estimates from genetically predicted
gut
microbiota{(A)genus..Clostridiuminnocuum;(B)genus.Butyrivibrio;(C)genus.Rumino
coccaceaeUCGO11;(D)phylum.Proteobacteria}on Osteopenia
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Supplement Figure S9

Scatter plots of significant and nominal significant estimates from genetically predicted
gut
microbiota{(A)class.Erysipelotrichia;(B)family.Erysipelotrichaceae;(C)family.Family
XIII;(D)genus.ChristensenellaceaeR.7;(E)genus.Dorea;(F)genus.Parabacteroides; (G)o
rder.Erysipelotrichales} on Osteonecrosis
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Supplement Figure S10

Scatter plots of significant and nominal significant estimates from genetically predicted

gut
microbiota{(A)class.Bacilli;(B)class.Bacteroidia;(C)family.BacteroidalesS24.7;(D)ge
nus.Butyricimonas;(E)genus.Lachnospira;(F)order.Bacteroidales; (G)

order.Lactobacillales} on Osteomyelitis






Supplement Figure S11

Scatter plots of significant and nominal significant estimates from genetically predicted
gut
microbiota{(A)family.Bifidobacteriaceae;(B)family.Pasteurellaceae;(C)genus..Eubact
eriumruminantium;(D)genus.Alistipes;(E)genus.Hungatella;(F)order.Bifidobacteriales
;(G)order.Pasteurellales } on Hypoparathyroidism






Supplement Figure S12

Scatter plots of significant and nominal significant estimates from genetically predicted
gut
microbiota{(A)genus..Eubacteriumnodatum;(B)genus..Eubacteriumruminantium;(C)g
enus.Collinsella;(D)genus.Gordonibacter;(E)genus.Parabacteroides } on
Hyperparathyroidism
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Supplement Figure S13

LocusZoom and LocusCompare plots of significant and nominal significant estimates
from genetically predicted gut microbiota on six metabolic bone diseases.
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For each colocalized locus (PP.H4 < 0.75) identified for corresponding trait pair, the
left panel depicts the PLACO results using LocusZoom plot, and the right panel
compares two single-trait GWAS statistics of corresponding trait pair for each variant
using LocusCompare plot. For the LocusZoom plot, the x-axis shows the genomic
position for each variant, and the y-axis shows -logl10 P values from PLCAO results.
The top variant with the smallest Ppraco in each locus is indicated in purple diamond.
The color of each variant represents its LD relationship with the top variant. For the
LocusCompare plot, each dot represents a variant, the x-axis shows the -log10 Pgwas
from corresponding GWAS of metabolic bone diseases, and the y-axis shows -log10
Pgwas from corresponding GWAS gut microbiota. The candidate shared causal variant
identified by pairwise colocalization analysis is also indicated in purple diamond. The
color of each variant represents its LD relationship with the candidate shared causal
variant. All genomic location is based on reference genome hgl9, and LD calculation
is based on 1000 Genomes Project of European population.
{(Al)genus..Eubacteriumoxidoreducens;(A2)genus.ChristensenellaceaeR.7;(A3)genu
s.Coprococcus3;(A4)genus.Howardella; (AS5) genus.LachnospiraceaeNK4A136} for
osteoporosis.
{(B1)genus..Clostridiuminnocuum;(B2)genus.Butyrivibrio;(B3)genus.Ruminococcac
eacUCGO11;(B4)phylum.Proteobacteria} for Osteopenia.
{(Cl)class.Erysipelotrichia;(C2family.Erysipelotrichaceae;(C3)family. Family XIII;(C4
)genus.ChristensenellaceaeR.7;(C5)genus.Dorea;(C6)genus.Parabacteroides;(C7)orde
r.Erysipelotrichales} for Osteonecrosis.
{(DI1)class.Bacilli;(D2)class.Bacteroidia;(D3)family.BacteroidalesS24.7;(D4)genus.
Butyricimonas;(NA)genus.Lachnospira;(D5)order.Bacteroidales; (D6)



order.Lactobacillales} for Osteomyelitis.
{(El)family.Bifidobacteriaceae;(E2)family.Pasteurellaceae;(E3)genus..Eubacteriumru
minantium;(E4)genus.Alistipes;(ES)genus.Hungatella;(E6)order.Bifidobacteriales;(E7

)order.Pasteurellales} for Hypoparathyroidism.
{(F1)genus..Eubacteriumnodatum;(F2)genus..Eubacteriumruminantium;(F3)genus.Co
llinsella;(F4)genus.Gordonibacter;(F5)genus.Parabacteroides } for
Hyperparathyroidism



