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Figure S1. Diagram of Mendelian randomization framework in the current paper.
MR utilizes genetic variation as an instrumental variable (IV) to investigate the causal association between exposure and outcome in non-experimental data. To utilize a genetic variant to be a valid instrumental variable, several main assumptions should be satisfied. The IVs (SNPs) are strongly associated with exposure (s) and should be clear quantifiably. (ii) The SNPs are not linked with any confounder of the exposure-outcome association. (iii) The SNPs do not affect the outcome, except possibly through their association with the exposure (s). 

SNPs related to Monounsaturated Fatty Acids
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[image: ]Figure S2. Display relationship of the undefined causal variables to CVD disease.
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A: Angina~MUFA; B: Atherosclerotic~MUFA; C: Ischemic heart disease~MUFA; D:  Myocardial infarction ~MUFA; E: Hypertension ~MUFA.

Figure S3. Scatter plot showing the genotype summary level data points and the fitted MR-Egger model.
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C) Ischemic heart disease						D) Myocardial infarction
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E) Hypertension
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Figure S4. The investigating of outliers based on MR-PRESSO, RadialMR, and Cook's distance.
To identify outliers SNPs, we used several methods, including MR-PRESSO, RadialMR, and Cook's distance. 
A) Angina
The following figure reveals the results of them. As seen, Cook's distance was outperformed by others. As a result, we used Cook's distance to detect the potential outlier and influential point.

[image: ]
When data was with the outlier and influential points, we observed that heterogeneity existed [Q=50.68, P-value= 0.014; I2=38.8%; Egger intercept= -0.0004, P-value=0.145]. After applying MR-PRESSO, RadialMR, and Cook's distance, we found that these approaches could reduce the heterogeneity [Q=49.88, P-value=0.013; I2=39.9%; Egger intercept=-0.0004, P-value=0.186], [Q=50.68, P-value=0.014; I2=38.8%; Egger intercept=-0.0004, P-value=0.145], and [Q=22.39, P-value=0.717; I2=0.0%; Egger intercept=-0.0003, P-value=0.289], respectively. 
In these methods, Cook's distance outperformed others and dispelled the heterogeneity. The following figure displays the identifying steps and results of Cook's distance. We detected four SNPs (rs10152355, rs591592, rs77548999, and rs1860356), which could affect the results.
[image: ]
A: q-q plot; B: standardized residual; C: Cook's distance; D: the result (based on beta) of the before and after cook's distance; IVW: Inverse variance weighted 
[bookmark: _Hlk141696265][bookmark: _Hlk141696362]Figure A shows the q-q plot to detect the outlier, and we identified three SNPs (rs591592, rs77548999, and rs1860356). Figure B displays standardized residual, and we again found the same SNPs (rs591592, rs77548999, and rs1860356), which were previously observed in the q-q plot. Figure C demonstrates the Cook's distance, and we here realized three SNPs (rs10152355, rs591592, and rs77548999), which potential influential point could affect the results. Figure D exhibited the result (based on beta) of the before and after cook's distance.
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A: Main analysis (with potential outliers, influential points); B: After used Cook's distance (remove outliers); IVW: Inverse variance weighted; OR: odds ratio; CI: confidence interval.



B) [image: ]Atherosclerotic
When data was with the outlier and influential points, we observed that heterogeneity existed [Q=131.40, P-value= 2.218863e-13; I2=74.1%; Egger intercept= -0.0005, P-value=0.275]. After applying MR-PRESSO, RadialMR, and Cook's distance, we found that these approaches could reduce the heterogeneity [Q=125.31, P-value=1.297454e-13; I2=76.1%; Egger intercept=-0.0004, P-value=0.354], [Q=42.71, P-value=0.078, I2=27.4%; Egger intercept=-0.0004, P-value=0.146], and [Q=42.71, P-value=0.078, I2=27.4%; Egger intercept=-0.0004, P-value=0.146], respectively.
In these methods, RadialMR and Cook's distance outperformed other than MR-PRESSO and dispelled the heterogeneity. The following figure displays the identifying steps and results of RadialMR.
[image: ]
We detected three SNPs (rs2642636, rs429358, and rs56289821), which could affect the results, as shown following figure.

[image: ]
The following figure showed main analysis (with potential outliers, influential points) and after used RadialMR.
[image: ]
A: Main analysis (with potential outliers, influential points); B: After used RadialMR (remove outliers); IVW: Inverse variance weighted; OR: odds ratio; CI: confidence interval.

C) Ischemic heart disease[image: ]


When data was with the outlier and influential points, we observed that heterogeneity existed [Q=73.84, P-value= 0.0004; I2=48.5%; Egger intercept= 0.0001, P-value=0.754]. After applying MR-PRESSO, RadialMR, and Cook's distance, we found that these approaches could reduce the heterogeneity [Q=58.20, P-value=0.014; I2=36.4%; Egger intercept=0.0002, P-value=0.561], [Q=58.20, P-value=0.014; I2=36.4%; Egger intercept=0.0002, P-value=0.561], and [Q=42.75, P-value=0.178, I2=18.1%; Egger intercept=0.0001, P-value=0.827], respectively.
In these methods, Cook's distance outperformed others and dispelled the heterogeneity. The following figure displays the identifying steps and results of RadialMR. We detected three SNPs (rs12185072, rs174418, and rs115849089), which could affect the results.
[image: ]
A: q-q plot; B: standardized residual; C: Cook's distance; D: the result (based on beta) of the before and after cook's distance; IVW: Inverse variance weighted 
Figure A shows the q-q plot to detect the outlier, and we identified three SNPs (rs591592, rs77548999, and rs1860356). Figure B displays standardized residual, and we again found the same SNPs (rs591592, rs77548999, and rs1860356), which were previously observed in the q-q plot. Figure C demonstrates the Cook's distance, and we here realized three SNPs (rs10152355, rs591592, and rs77548999), which potential influential point could affect the results. Figure D exhibited the result (based on beta) of the before and after cook's distance.
[image: ]
A: Main analysis (with potential outliers, influential points); B: After used Cook's distance (remove outliers); IVW: Inverse variance weighted; OR: odds ratio; CI: confidence interval.

D) [bookmark: _Hlk142821082]Heart attack
[image: ]MR-PRESSO and RadialMR did not identify any potential hotspots, but Cook's distance could identify three SNPs (rs61999891, rs174418, and rs115849089) that affected the results. The below figure shows the results before and after Cook's distance.
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A: Main analysis (with potential outliers, influential points); B: After used Cook's distance (remove outliers); IVW: Inverse variance weighted; OR: odds ratio; CI: confidence interval.

E) High Blood Pressure
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A: Main analysis (with potential outliers, influential points); B: After used Cook's distance (remove outliers); IVW: Inverse variance weighted; OR: odds ratio; CI: confidence interval.




Figure S5: Comparison of the causal estimates from the various Mendelian randomization methods and scatter plot of the potential effects of MUFA-association SNPs on cardiovascular diseases
The following figures show the several Mendelian randomization methods, including Simple median, Weighted median, Penalized weighted median, Inverse variance weighted, Penalized Inverse variance weighted, Robust inverse variance weighted, Penalized robust inverse variance weighted, MR-Egger, Penalized MR-Egger, Robust MR-Egger, Penalized robust MR-Egger, Maximum likelihood estimate, and Mode-based method.

A) Angina
 
[image: ]
Left plot shows point estimate (beta) and its 95% confidence interval. Right plot exhibits positive causality about MUFA on angina.



The following figure displays a scatter plot, which shows a genetic association. X-axis lies with the genetic association of exposure (MUFA), and the y-axis is the genetic association of outcome (angina). The linear line corresponds to the Inverse variance weighted method. As seen, slop is positive.  

[image: ]

[bookmark: _Hlk142817152]B) Atherosclerotic
[image: ]
Left plot shows point estimate (beta) and its 95% confidence interval. Right plot exhibits positive causality about MUFA on atherosclerotic.

The following figure displays a scatter plot, which shows a genetic association. X-axis lies with the genetic association of exposure (MUFA), and the y-axis is the genetic association of outcome (atherosclerotic). The linear line corresponds to the Inverse variance weighted method. As seen, slop is positive.  
[image: ]

C) Ischemic heart disease

[image: ]
Left plot shows point estimate (beta) and its 95% confidence interval. Right plot exhibits positive causality about MUFA on ischemic heart disease.

The following figure displays a scatter plot, which shows a genetic association. X-axis lies with the genetic association of exposure (MUFA), and the y-axis is the genetic association of outcome (ischemic heart disease). The linear line corresponds to the Inverse variance weighted method. As seen, slop is positive.  

[image: ]

D) Heart attack

[image: ]
Left plot shows point estimate (beta) and its 95% confidence interval. Right plot exhibits positive causality about MUFA on ischemic heart disease.
The following figure displays a scatter plot, which shows a genetic association. X-axis lies with the genetic association of exposure (MUFA), and the y-axis is the genetic association of outcome (ischemic heart disease). The linear line corresponds to the Inverse variance weighted method. As seen, slop is positive.  
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E) High Blood Pressure
[image: ]
Left plot shows point estimate (beta) and its 95% confidence interval. Right plot exhibits positive causality about MUFA on ischemic heart disease.
The following figure displays a scatter plot, which shows a genetic association. X-axis lies with the genetic association of exposure (MUFA), and the y-axis is the genetic association of outcome (ischemic heart disease). The linear line corresponds to the Inverse variance weighted method. As seen, slop is positive.  

[image: ]











Figure S6: Leave-one-out plot to assess if a single variant is driving the association between MUFA and cardiovascular diseases.
A) Angina							B) Atherosclerotic
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[image: ]C) Ischemic heart disease					D) Heart attack
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E) High Blood Pressure
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Figure S7. Funnel plot of causal association between MUFA and cardiovascular diseases
A) Angina								B) Atherosclerotic
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[image: ][image: ]C) Ischemic heart disease						D) Heart attack


E) High Blood Pressure
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Figure S8: Forest plot of variant specific inverse variance estimates for causal association between MUFA and cardiovascular diseases

A) [image: ]Angina 							B) Atherosclerotic
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[image: ]C) Ischemic heart disease						D) Heart attack
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E) High Blood Pressure
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[bookmark: _Hlk144918072]Figure S9. Densities of the IV estimates using different values of the phi parameter.
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E) Hypertension 

[image: ]




2

image1.png
beta of SNP on angina

Q

beta of SNP on Ischemic heart disease

o .
s L.
o -
Y= 1e-04 +0.0052x
2
S
Woe et .
s
s
T T T T T T T
00015 00010  -00005 00000 00005 00010 00015
beta of SNPs on MUFA
o .
' . .
Y= -16-04 + 00024 x .
- e .
3
. .
. . .
o] .
bR
=
s .
T T T T T
-0.006 0,004 0,002 0000 0002

beta of SNPs on MUFA

=

beta of SNP on atherosclerotic

o)

beta of SNP on myocardial infarction

0.1

00

0.1

02

010 005 000 005 010

015

beta of SNPs on MUFA

. .. .
= -1e:04+00036 x
. . FARAEEY
. .
. . .
. .
T T T T T T
-0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010
beta of SNPs on MUFA
. . o . .
Y= 0+00013x
T . *c . .
. .
4 e .
T T T T T T T T
8e04  -6e-04  4e-04  2e04  0es00 2004  4e04  6e04





image2.png
beta of SNP on hypertension

-0.1 0.0 0.1 0.2 03

-0.2

-0.002

0.000

T T
0.002 0.004

beta of SNPs on MUFA

0.006

0.008




image3.png
Instrument-outcome associations

0 .002 .004

-.002

T
.05 A 15 2 25

Instrument-exposure associations

* Instruments ———— 95% Cls ———— MR-Egger MR-Egger 95% Cl|





image4.png
Instrument-outcome associations

.005

0

-.005
L

-.01

T T
A5 2
Instrument-exposure associations

.25

= Instruments

95% Cls

MR-Egger

MR-Egger 95% Cl





image5.png
.002

.001

Instrument-outcome associations
-.001 0

-.002

T
.06 .08 1 12 14 16

Instrument-exposure associations

« Instruments 95% Cls  ———— MR-Egger MR-Egger 95% Cl|





image6.png
Instrument-outcome associations

.005 .01 .015
| | h

0

-.005
L

2 3
Instrument-exposure associations

4

= Instruments

95% Cls

MR-Egger

MR-Egger 95% Cl





image7.png
.02

.01

Instr%r]l"lent-outc%me associations

-.02

—

T
15

Instrument-exposure associations

2

.25

* Instruments

95% Cls

MR-Egger

MR-Egger 95% CI





image8.png
0,007~

u 0050~

0.0025-

0.0000-

Inverse variance weighted MR Egger
Method

Simplemode  Weighted median  Weighted mode

Il coocs asance
WRPRESSO

B vrreda

1 winousers

With outliers
Q- 50.68, P-value— 0.014; Fgger intercept— -0.0004, P-value— 0.145
2 - 38.8%

distance

ol
Q- 22.39, P-value— 0.717; Fgger intercept— -0.0003, P-value— 0.289
2 - 0.0%

MR-PRESSO
Q- 49.88, P-value— 0.013; Egger intercept— -0.0004, P-value— 0.186
2 -39.9%

MR-Radial
Q- 50.68, P-valuc— 0.014; Egger intercept—-0.0004, P-value— 0.145
12 - 38.8%





image9.png
Standardized residuals

Standardized residuals

Q-Q Residuals
. o
°
o000
0000
000°.
00”0
00
°
60000
°
o
151860356
1591592 rs77548999
°
T T T T T
2 -1 o 1 2
Theoretical Quantiles
Residuals vs Leverage
r510152355
o o
°
00 o °
o8 °

o

5591592 177548999

T T T
0.00 0.02 0.04 0.06 0.08

Leverage

Standardized residuals

Scale-Location

o | 13 o
- r$77548999 5591592
° o
° 181860356
o
o o
°
0 o
s 3
&
°
s
o
T T T T
~1e-03 -5e-04 0e+00 5e-04

Fitted values

W Before ® After

=
MR-Egger -
Weighted median
=
vw
.
=
Simple mode
.
Weighted mode .





image10.png
A MR-Egger
Weighted median

Inverse variance weighted

Simple mode
Weighted mode

MR-Egger
Weighted median

OR

1.009
1.005
1.004
1.009
1.008

0.999

Inverse variance weighted

Simple mode
Weighted mode

1.02

OR

1.008
1.005
1.005
1.009
1.008

0.999

1.02

95% ClI

[1.002; 1.016]
[1.001; 1.008]
[1.002; 1.007]
[1.002; 1.015]
[1.001; 1.014]

95% ClI
[1.001; 1.015]
[1.002; 1.008]
[1.003; 1.007]
[1.002; 1.016]
[1.002; 1.015]




image11.png
Beta

0.009-

0.006 -

0.003-

0.000-

Inverse variance weighted

MR Egger

Simple mode
Method

Weighted median

Weighted mode

I cooks distance
B vrerRessO
MR-Radial

[ with outiers

With outliers
Q= 131.40, P-value— 2.218863e-13; Egger intercept— -0.0005, P-value= 0.275
"2=74.1%

Cook's distance
Q= 42.71, P-value= 0.078; Egger intercept— -0.0004, P-value= 0.146
1"2=27.4%

MR-PRESSO
Q= 125.31, P-value= 1.297454¢-13; Egger intercept= -0.0004, P-value= 0.354
1"2=76.1%

MR-Radial
Q= 42.71, P-value= 0.078; Egger intercept=-0.0004, P-value= 0.146
1"2=27.4%





image12.png
W Before

MR-Egger

Weighted median

Simple mode

Weighted mode

® After




image13.png
159

0.009
10
L
L
—*— Variant
5- —— Outlier
—— VW
.
0.006
LR ]
i €ieiniie
0 T :
L 4
%
o
®.
-51
0 100 200 300 o





image14.png
A MR-Egger
Weighted median
Inverse variance weighted
Simple mode
Weighted mode

MR-Egger

Weighted median

Inverse variance weighted
Simple mode

Weighted mode

OR

1.011
1.005
1.006
1.004
1.007

1.025

OR
1.009
1.005
1.005
1.003
1.008

1.025

95% CI

[1.001; 1.021]
[1.002; 1.007]
[1.003; 1.009]
[0.999; 1.010]
[1.003; 1.010]

95% Cl

[1.003; 1.015]
[1.002; 1.007]
[1.003; 1.007]
[0.997; 1.009]
[1.003; 1.012]




image15.png
Beta

0.006 -

Inverse variance weighted MR Egger

Simple mode
Method

Weighted median

0.004 -
0.002-

Weighted mode

. CookK's distance
I vr-presso
. MR-Radial
[T with outiers

With outliers
Q= 73.84, P-value= 0.0004; Egger intercept= 0.0001, P-value= 0.754
"2 =48.5%

Cook's distance
Q= 42.75, P-value= 0.172; Egger intercept=— 0.0001, P-value= 0.827
2 =18.1%

MR-PRESSO
Q= 58.20, P-value= 0.014; Egger intercept— 0.0002, P-value= 0.561
"2 =36.4%

MR-Radial
Q= 58.20, P-value= 0.014; Egger intercept— 0.0002, P-value= 0.561





image16.png
A Q-Q Residuals B Scale-Location

o~ o 115849089
o
1218507] w w1718
o o
- oo o 512185072
00® o
2 00®
] o
00
3 o Oal e
e 000 -
3 500°°
8 000
5 - °
b1 0 600°
8 o ° w |
B
o 1718
Y °
o 115849089 o
By s
T T T T T T T T T T
-2 -1 o 1 2 -0.002 -0.001 0.000 0.001 0.002
Theoretical Quantiles. Fitted values
C Residuals vs Leverage D o Belore @ Ater
o~
o L -
MR-Egger
. .
- ° °
" ° °
2 .
Ed —_— Weighted median
k- ° I *
2 © s
3 °o .
5 - nw
k] N o ©° ° ) .
s 215072
s
L 3174418
B B Simple mode J
115849089
2 .
@ -
Cook's distance Weighted mode by

T T T T
0.00 0.02 0.04 0.06 ——

Leverage




image17.png
A
MR-Egger
Weighted median

Inverse variance weighted

Simple mode
Weighted mode

B MR-Egger
Weighted median

OR

—=—— 1.005

1.004
1.006
1.000
1.000

0.988

Inverse variance weighted

Simple mode
Weighted mode

1.015

OR
1.003
1.003
1.004
1.000
1.000

0.988

1.015

95% Cl

[0.996; 1.014]
[1.000; 1.008]
[1.003; 1.010]
[0.991; 1.009]
[0.991; 1.010]

95% CI
[0.996; 1.011]
[0.999; 1.007]
[1.001; 1.007]
[0.991; 1.009]
[0.990; 1.011]




image18.png
With outlier
Q- 40.48, P-value—0.076
Egger intercept—-0.0002, P-value—0.372

Cook's distance
Q=23.03, P-value= 0.631
Egger intercept=-0.0003, P-value= 0.196





image19.png
>

Standardized residuals

¢]

Standardized residuals

Residuals vs Leverage

rs61999891

Residuals vs Leverage

S

1561999891

£s115819089
o

o
174418

=

IStandardized residualsl

Scale-Location

s

o
r5115849089

o
rs61999891

T
0e+00

Fitted values

W Before @ After

MR-Egger

Weighted median

Simple mode

Weighted mode





image20.png
OR 95% CI
A MR-Egger —_ 1.005 [0.998; 1.011]
Weighted median = 1.002 [0.999; 1.004]
Inverse variance weighted i 1.002 [1.000; 1.004]
Simple mode B 1.002 [0.996; 1.007]
Weighted mode —r— 1.002 [0.998; 1.006]

0.988 1 1.015
OR 95% CI
B MR-Egger T 1.005 [0.999; 1.011]
Weighted median T 1.001 [0.999; 1.004]
Inverse variance weighted TE— 1.001 [0.999; 1.003]
Simple mode —r— 1.002 [0.997; 1.007]
Weighted mode | e | 1.002 [0.998; 1.006]

0.988 1 1.015




image21.png
0012~

0.009-

£ 0006~
@

0.003-

0.000-

Inverse variance weighted MR Egger

Simplemode  Weighted median  Weighted mode

Method

I cooks distance
B vrerEssO
B vrorsa
[0 wi outiers

With outliers
Q= 86.48, P-value= 4.869305¢-06; Egger intercept= -0.0001, P-value= 0.990
12 =58.4%

‘0ok's distance
Q= 52.87, P-value= 0.015; Egger intercept= 0.0002, P-value= 0.778
1"2=37.6%

MR-PRESSO
Q= 86.47, P-value= 3.027653¢-06; Egger intercept= 0.0008, P-valuc= 0.984
"2 =59.5%

MR-Radial
Q- 60.47, P-value— 0.003; Egger intercept— -0.0002, P-valuc— 0.821
2 - 43.8%





image22.png
OR

A MR-Egger

Weighted median

Inverse variance weighted
Simple mode

Weighted mode

1.006
1.009
1.006

1.011
1.010

0.986

MR-Egger

Weighted median

Inverse variance weighted
Simple mode

Weighted mode

1.028

OR
1.003
1.008
1.005

1.011
1.010

0.986

1.028

95% Cl
[0.988; 1.025]
[1.002; 1.016]
[1.000; 1.013]
[0.995; 1.027]
[0.998; 1.022]

95% Cl
[0.987; 1.019]
[1.001; 1.016]
[0.999; 1.011]
[0.996; 1.026]
[0.999; 1.020]




image23.png
Methods

IVW estimate

Simple median estimate

Weighted median estimate

MR-Egger estimate

Maximum likelihood estimate

Mode-based estimate

—
A —
0.005 0010 001

Causal estimate (95% Cl)

Genelic associaion with outcome

Genetc associaton wih exposure





image24.png
Genetic association with outcome

0.002-

0.000

-0.002-

02 0.0
Genetic association with exposure

0.2




image25.png
IVW estimate

Method

/ simple median

, Weighted median

/ Penalized weighted median

7
/ Penalized IVW

Robust IVW
. Penalized robust IVW
MR-Egger

Simple median estimate 4

Weighted median estimate

Methods

MR-Egger estimate 4

“\\

Penalized MR-Egger

. Robust MR-Egger
. Penalized robust MR-Egger

Genetic association with outcome

Maximum likelihood estimate | —
'
'
H
Mode-based estimate —_———
s 02 0.1 0.0 0.1
0.000 0.005 0010 0.01¢ Genetic association with exposure

Causal estimate (95% CI)





image26.png
Genetic association with outcome

0.002-

0.001-

\

0.000

Tl \ 4
-0.001- / .

. 4

-0.002-

-0.2

0.0
Genetic association with exposure

0.2




image27.png
H
VW estimate L ———
H
! . Method
Simple median estimate —_— g 0.0025- / Simple median
E § s 7 Weighted median
i 3 / Penalized weighted median
H = p
Weighted median estimate — 3 , vw

” i

3 : 5 / Penalized IVW

£ H £ V3

s : g -0.0025- , Robustivw

MR-Egger estimate : * 2 " Penalized robust VW
: © )
| L / MR-Egger
E % -0.0050 - , / Penalized MR-Egger
Maximum likeihood estimate P (0] . Robust MR-Egger
: . . Penalized robust MR-Egger
H i ] ! | .
! 04 02 0.0 0.2
H . - Ny
Vode-based estimate . Genetic association with exposure
H
0010 -0.005 0.000 0.005 0010
Causal estimate (95% Cl)





image28.png
Genetic association with outcome

0.005-
L 4
0.000 /\/ —
-0.005-
-
-0.010-
-0.50 025 0.00

Genetic association with exposure





image29.png
Methods

IVW estimate

Simple median estimate

Weighted median estimate

MR-Egger estimate -

Maximum likelihood estimate

Mode-based estimate q

-
—
.
:
j . .
0.000 0.004 0.008

Causal estimate (95% ClI)

Genetic association with outcome

-0.15 -0.10 -0.05 0.00 0.05
Genetic association with exposure

. Method

/ Simple median

7 Weighted median

Penalized weighted median

’ vw
Penalized VW
7
, Robust IVW

+ " Penalized robust IVW
MR-Egger

“\\

Penalized MR-Egger
. Robust MR-Egger
." Penalized robust MR-Egger





image30.png
Genetic association with outcome

0.001-

0.000
I —
L 4
L 4
D Gl

-0.001-
-0.002-

02 0.1 0.0 0.1

Genetic association with exposure




image31.png
Methods

IVW estimate

Simple median estimate

Weighted median estimate

MR-Egger estimate

Maximum likelihood estimate

Mode-based estimate

-0.01 0.00 0.01

Causal estimate (95% Cl)

Genetic association with outcome

0.006 -

-0.003-

. ! !
01 0.0 0.1
Genetic association with exposure

0.2

0.3

Method

/ Simple median

P 7 Weighted median
Penalized weighted median
vw

Penalized VW

W\

Robust IVW

N

. " Penalized robust VW
MR-Egger

N

Penalized MR-Egger

\

. Robust MR-Egger
. " Penalized robust MR-Egger





image32.png
Genetic association with outcome

0.02-
0.01-
i
L 4
_ ¢
T4
S [ —
0.00 — -
I — =
—&
02 0.0 0.2

Genetic association with exposure

0.4




image33.png
rs2642636 -
rs41272659 -

rs9358816 -

rs1168041 -
rs77548999 -

rs1042034 -
rs591592 -

rs1809700 -

rs7123454 -
rs7349418 -

rs4075673 -
rs479084 -

rs61999891 -
rs77697917 -

rs1554903 -

rs200001 -
rs8041059 -

rs2070971 -
rs74362503 -

rs3817588 -
rs12185072 -

rs12699376 -

rs59014134 -
rs174418 -

rs17092642 -
rs1860356 -

rs1800588 -

rs8107974 -

All -

1 1 1 1
0.000 0.002 0.004 0.006

MR leave-one-out sensitivity analysis for
‘exposure' on 'outcome’




image34.png
rs41272659 -

rs114827200 -

rs2049785 -
rs200001 -

rs2642636 -

rs9358816 -
rs17092642 -

rs115993808 -

rs75117471 -

rs77548999 -
rs74362503 -

rs3817588 -

rs7349418 -
rs12916966 -

rs58018839 -

rs1042034 -
rs1860356 -

rs591592 -

rs1554903 -
rs8107974 -

rs1168041 -

rs7123454 -

rs2070971 -
rs4075673 -

rs10152355 -

rs1809700 -
rs61999891 -

rs17414716 -

rs146470402 -
rs479084 -

rs8041059 -

rs12699376 -

rs77697917 -
rs59014134 -

rs1800588 -
rs1260326 -

All -

i ' ' '
0.000 0.002 0.004 0.006
MR leave-one-out sen: ity analysis for
‘exposure' on 'outcome’





image35.png
rs8041059 -
rs1042034 -
rs2049785 -
rs1809700 -
rs7349418 -
rs2070971 -
rs200001 -
rs77548999 -
rs4075673 -
rs1800588 -
rs591592 -
rs2642636 -
rs1554903 -
rs61999891 -
rs479084 -
rs17092642 -
rs9358816 -
rs7123454 -
rs1860356 -
rs12699376 -
rs3817588 -
rs12185072 -
rs59014134 -
rs8107974 -
rs10152355 -
rs1168041 -
rs1260326 -

All -

' i ' ' '
-0.001 0.000 0.001 0.002 0.003

MR leave-one-out sensitivity analysis for
‘exposure' on 'outcome’




image36.png
rs2642636 -

rs7123454 -

rs1860356 -

rs12916966 -

rs3817588 -

rs200001 -
rs9358816 -

rs17092642 -

rs1554903 -

rs41272659 -

rs7349418 -

rs2049785 -

rs591592 -
rs75117471 -

rs4075673 -

rs58018839 -

rs74362503 -

rs61999891 -

rs1042034 -

rs479084 -
rs2070971 -

rs8041059 -

rs10152355 -

rs115993808 -

rs1168041 -

rs77548999 -
rs12699376 -

rs1809700 -

rs114827200 -

rs77697917 -

rs17414716 -

rs8107974 -

rs146470402 -
rs12185072 -

rs1260326 -

rs964184 -

rs59014134 -

rs1800588 -
rs174418 -

All -

' ' ' '
0.000 0.001 0.002 0.003 0.004

MR leave-one-out sensitivity analysis for
‘exposure' on 'outcome’




image37.png
3501

T
o
re]
34

300+

uolstoaid

2004

1501

0.00 0.01 0.02
Causal estimate (95% CI)

-0.01

-0.02




image38.png
200

=)
I}

100

uolsioald

50

0.06

0.03

0.00

-0.03

Causal estimate (95% Cl)




image39.png
350

300

3
3
&

o}

200

uoisioald

150

0.00 0.01 0.02
Causal estimate (95% CI)

-0.01

-0.02




image40.png
250
200

uoisioalg

2

100

002 000 002
Causal estimate (95% Cl)

004

-0.06




image41.png
r$1860356 - N N % N —

117092642 - T
rs59014134 - —_—
18107974 - e
174362503 - —
1512699376 - - ——(——r
13817588 - ——C—
rs12185072 - —
rs1554903 - 77—
12070971 - —T T
rs174418 - —C—
rs1800588 - O
rs200001 - —
rs8041059 - — =
177697917 - — T
r$61999891 - —
rs479084 - ——C—
14075673 - ——C—7—
157123454 - —_—
17349418 - o
177548999 - ———
1541272659 - —_—
11809700 - ———C—
11042034 - ——C——r
rs591592 - — O
19358816 - ——C—
rs1168041 - —

rs2642636- —————¢————
All - Maximum likelihood - Do——
All - Inverse variance weighted — D
1 1 1 1 1
-0.02 -0.01 0.00 0.01 0.02
MR effect size for
‘exposure' on 'outcome’




image42.png
rs115849089 - ——Cr—

rs174418 - —— T
rs12185072 - T
rs3817588 - I T T A
11809700 ~ —— T
rs8107974 - ————
159014134 ~ ————
1964184 ~ T
rs1168041 - —— T
r$1800588 - O
1479084 ~ —— T
151260326 ~ — T
rs1554903 ~ —— T 1T
r$61999891 - o
1s77548999 ~ .
175117471 - ————
14075673 - —— T
rs8041059 - =
151860356 ~ —— T
12070971 - ————
1s7123454 - T
rs591592 - T
110152355 - ——
17349418 - T e e
1512699376 ~ o B
rs41272659 - T
19358816 ~ ——
1517092642 - — T
rs74362503- —————¢————
151042034~ @
rs200001 - i

52049785~ ———&———

All - Maximum likelihood - =
All - Inverse variance weighted — | -
' ' ' '
-0.02 -0.01 0.00 0.01 0.02

MR effect size for
‘exposure' on 'outcome’




image43.png
rs17414716 -

1$59014134 - A

rs77697917 - ——
rs1800588 - —C—
rs12699376 — ———C——
rs1260326 - —C—
rs146470402 - ———C——r
rs1809700 - ——C——
rs479084 - ———C——
rs8041059 - —
rs61999891 - ——C—
rs4075673 - ——C——
rs2070971 - ——
rs10152355 - ——C—
rs1168041 - —
rs7123454 - —
rs8107974 - —
rs1860356 - —t
1$591592 - —d—
rs1554903 - — 7
rs58018839 ~ e Ce—
rs1042034 - I I —
rs77548999 ~ —
rs7349418 - ————
rs12916966 ~ —————
rs114827200 ~ ——
rs3817588 - ——
rs41272659 ~ ——
175117471 - —
rs115993808 ~ ———
rs9358816 - —_——
rs74362503- —————¢———
rs2642636 - ———
rs17092642- ———¢———
rs2049785 - —
rs200001- ————e——
All - Maximum likelihood - -
All - Inverse variance weighted — ! I-'- ! !
-0.03 0.00 0.03 0.06

MR effect size for
‘exposure' on 'outcome’




image44.png
rs50014134 - ——

rs1168041 - S
rs12185072 - ——— — 1
110152355 - ——— T

rs8107974 - — 0

151260326 ~ .

rs3817588 - T
1512699376 ~ e e

151860356 ~ T

rs7123454 - =
1517092642 - —_———

19358816 ~ ———+ T

rs479084 - ——
161999891 ~ —
r$1554903 - ———
rs1800588 ~ —

152642636 ~ —

rs591592 - —C—
rs77548999 - —

rs4075673 - T

1200001 ~ ————
17349418~  ————@———
s2070971- ——————&—+——
rs2049785-  ————&————
rs1809700- ————&———
rs8041059 -~  ———&———

rs1042034 - 40—

Al - Maximum likelihood - -
All - Inverse variance weighted — T.-
' ' ' '
-0.02 -0.01 0.00 0.01 0.02

MR effect size for
‘exposure' on 'outcome’




image45.png
100
|

2

2
as

o

T ; ‘ , ‘
-02 -01 0 p -
IV estimates
¢=.25 0=5 por





image46.png
30 40 50

Density

20

-.02

0
IV estimates

¢=.25

¢=5





image47.png
150 200
L L

Density
100
|

0
IV estimates

¢=.5

9=1





image48.png
40

Density

20

10
|

-.02

T
.02

T
0 .04

IV estimates
¢=.25 ¢=.5 ¢=1





image49.png
30 40
| |

Density
20
1

10
|

-.05

IV estimates

—— ¢=5





