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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	
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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	
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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	



Hippuric	acid	

PIVUS/Twingene	(n=2,613)	

KORA/TwinsUK	(n=7,806)	

-0.10

-0.05

0.00

0.05

0.10

0.00 0.05 0.10
Genetic association with IR (log-HOMA-IR in SD-units, MAGIC, n=46,186)

G
en

et
ic

 a
ss

oc
ia

tio
n 

w
ith

 p
la

sm
a 

m
et

ab
ol

ite
 (S

D
-u

ni
ts

)

Insulin resistance - Hippuric acid - PIVUS & TwinGene (n=2,613)

-0.08

-0.04

0.00

0.04

0.00 0.05 0.10
Genetic association with IR (log-HOMA-IR in SD-units, MAGIC, n=46,186)

G
en

et
ic

 a
ss

oc
ia

tio
n 

w
ith

 p
la

sm
a 

m
et

ab
ol

ite
 (S

D
-u

ni
ts

)

Insulin resistance - Hippuric acid - KORA/TwinsUK (n=7,806)

rs4846565

rs10195252

rs2943645

rs17036328

rs3822072

rs6822892
rs4865796rs459193

rs2745353

rs731839

0

1

2

3

-2 0 2
IV estimate

IV
 s

tre
ng

th

Insulin resistance - Hippuric acid - Instrument strength against IV estimate

rs4846565

rs10195252rs2943645

rs17036328

rs3822072

rs6822892
rs4865796 rs459193

rs2745353

rs731839

0

1

2

3

4

5

-2 -1 0 1 2
IV estimate

IV
 s

tre
ng

th

Insulin resistance - Hippuric acid - KORA/TwinsUK - Instrument strength against IV estimate

S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	
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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	
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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	



Gamma-tocopherol	
PIVUS/Twingene	(n=2,613)	

KORA/TwinsUK	(n=7,203)	

rs4846565

rs10195252

rs2943645

rs17036328

rs3822072

rs6822892
rs4865796rs459193

rs2745353

rs731839

0

1

2

3

-2 -1 0 1 2
IV estimate

IV
 s

tre
ng

th

Insulin resistance - gamma-Tocopherol - Instrument strength against IV estimate

-0.10

-0.05

0.00

0.05

0.10

0.00 0.05 0.10
Genetic association with IR (log-HOMA-IR in SD-units, MAGIC, n=46,186)

G
en

et
ic

 a
ss

oc
ia

tio
n 

w
ith

 p
la

sm
a 

m
et

ab
ol

ite
 (S

D
-u

ni
ts

)

Insulin resistance - gamma-Tocopherol - PIVUS & TwinGene (n=2,613)

rs4846565

rs10195252

rs2943645

rs17036328

rs3822072

rs6822892

rs4865796

rs459193

rs2745353

rs731839

0

1

2

3

4

5

-2 0 2
IV estimate

IV
 s

tre
ng

th

Insulin resistance - gamma-Tocopherol - KORA/TwinsUK - Instrument strength against IV estimate

-0.05

0.00

0.05

0.00 0.05 0.10
Genetic association with IR (log-HOMA-IR in SD-units, MAGIC, n=46,186)

G
en

et
ic

 a
ss

oc
ia

tio
n 

w
ith

 p
la

sm
a 

m
et

ab
ol

ite
 (S

D
-u

ni
ts

)

Insulin resistance - gamma-Tocopherol - KORA/TwinsUK (n=7,203)

S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	



3a,6b,7b-Trihydroxy-5b-cholanoic	acid	
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S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	resistance	(log-HOMA-IR,	n	=	46,186)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	
instrument	strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	
esQmates	for	inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	
Error	bars	indicate	95%	CI.	
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Impaired insulin secretion - Trihydroxy - PIVUS & TwinGene (n=2,613)

S4	Figure.	LeK	panel:	ScaNer	plots	of	geneQc	associaQons	with	the	outcome	against	geneQc	associaQons	with	
insulin	secreQon	(CIR,	n	=	5,318)	adjusted	for	age	and	sex	in	SD-units.	Right	panel:	Funnel	plots	of	instrument	
strength	against	instrumental	variables	esQmates.	Regression	lines	indicate	instrumental	variable	esQmates	for	
inverse	variance	weighted	(red),	likelihood-based	(blue),	and	Egger	regression	(doNed)	MR	analysis.	Error	bars	
indicate	95%	CI.	
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