
−5 0 5

1.
0

1.
5

2.
0

2.
5

Causal estimate

In
ve

rs
e 

st
an

da
rd

 e
rr

or

IVW
MR−Egger
Weighted Median

Supplementary figure 1. Funnel plot of Mendelian randomization analysis of neuroticism on PD risk, using all 129 SNPs.  The x−axis shows the
      causal estimates (Wald ratios = ßY/ßX) for each SNP in the MR analysis. The y−axis shows the inverse of standard errors for the effect sizes. 

      The overall effect estimates using the IVW, MR−Egger and weighted median approaches are represented by vertical lines.
      Abbreviations: SNP = Single nucleotide polymorphism, MR= Mendelian randomization, IVW = inverse variance weighting
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Supplementary figure 2. Funnel plot of Mendelian randomization analysis of neuroticism on PD risk, using 128 SNPs (outlier removed).  
      The x−axis shows the causal estimates (Wald ratios = ßY/ßX) for each SNP in the MR analysis. The y−axis shows the inverse of standard errors

      for the effect sizes. The overall effect estimates using the IVW, MR−Egger and weighted median approaches are represented by vertical lines.
      Abbreviations: SNP = Single nucleotide polymorphism, MR= Mendelian randomization, IVW = inverse variance weighting

IVW
MR−Egger
Weighted Median



●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

IV Estimate and 95% CI

−0.75 −0.5 −0.25 0 0.25

rs11184994

rs7536102

rs199933

rs2488401

rs17432675

rs17502858

rs11576073

rs12747763

rs17096778

rs12137398

rs72841270

rs2093623

rs860626

rs11256385

rs11605020

rs11022725

rs329671

rs10835565

rs1806153

rs12283653

rs11039216

rs10896647

rs10830225

rs10790767

rs3742021

rs3741475

rs6490177

rs4337088

rs9971907

rs7961279

rs9521987

rs3124426

rs4444227

rs1892350

rs7999314

rs3783007

rs1782170

rs11627348

rs1275411

rs9972151

rs9671386

rs12442330

rs1439320

rs8033552

rs4360891

rs11852334

rs11646847

rs3751855

rs9933638

rs1424144

rs3785232

rs2042395

rs12938775

rs35982947

rs58879558

rs1980119

rs56084168

rs10460051

rs11082011

rs2217731

rs4632195

rs12958048

rs12967878

rs1861777

rs4396680

rs10048736

rs2042555

rs11903494

rs1018154

rs10497655

rs138218528

rs78720888

rs6737187

rs4665244

rs10188070

rs11127043

rs62212171

rs2425752

rs9611519

rs836927

rs59382200

rs521746

rs4585149

rs9867227

rs1542212

rs6776145

rs2015971

rs9852417

rs9870448

rs57360718

rs1595693

rs72704544

rs4697241

rs9291211

rs6828271

rs11240962

rs13176710

rs4868748

rs10045812

rs1501673

rs240769

rs2031595

rs2071303

rs200965

rs28986304

rs2503775

rs11509880

rs35048193

rs11563463

rs6948810

rs10274968

rs274632

rs7818437

rs2737219

rs28639817

rs13262595

rs3812479

rs35715151

rs76288073

rs2921036

rs62550480

rs7025144

rs60393230

rs10811883

rs10119773

rs12344656

rs10814852

rs78046549

rs75614054

Supplementary figure 3. MR leave−one−out analysis for neuroticism on PD risk. Each black dot and bar represent the effect estimate (beta)
and 95% confidence interval for neuroticism on PD risk using IVW method if the indicated SNP was omitted. The red dot and bar
represent the final IVW estimate when using 128 SNPs (outlier removed).
Abbreviations: MR = Mendelian randomization, PD = Parkinson's disease; IVW = Inverse variance weighted,
SNP = single nucleotide polymorphism

●



−1.0 −0.5 0.0 0.5 1.0

6
8

10
12

14

Causal estimate

In
ve

rs
e 

st
an

da
rd

 e
rr

or

IVW
MR−Egger
Weighted Median

Supplementary figure 4. Funnel plot of Mendelian randomization analysis of neuroticism on risk of smoking initiation, using 129 SNPs.
        The x−axis shows the causal estimates (Wald ratios = ßY/ßX) for each SNP in the MR analysis. The y−axis shows the inverse of standard errors

        for the effect sizes. The overall effect estimates using the IVW, MR−Egger and weighted median approaches are represented by vertical lines.
        Abbreviations: SNP = Single nucleotide polymorphism, MR= Mendelian randomization, IVW = inverse variance weighting
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Supplementary figure 5. MR leave−one−out analysis for neuroticism on smoking initiation risk. Each black dot and bar represent the
effect estimate (beta) and 95% confidence interval for neuroticism on PD risk using IVW method if the indicated SNP was omitted.
The red dot and bar represent the final IVW estimate when using all 129 SNPs.
Abbreviations: MR = Mendelian randomization, PD = Parkinson’s disease; IVW = Inverse variance weighted,
SNP = single nucleotide polymorphism
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Supplementary figure 6. Funnel plot of Mendelian randomization analysis of smoking initiation on PD risk, using 365 SNPs.
        The x−axis shows the causal estimates (Wald ratios = ßY/ßX) for each SNP in the MR analysis. The y−axis shows the inverse of standard errors

        for the effect sizes. The overall effect estimates using the IVW, MR−Egger and weighted median approaches are represented by vertical lines.
        Abbreviations: SNP = Single nucleotide polymorphism, MR= Mendelian randomization, IVW = inverse variance weighting
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Supplementary figure 7. MR leave−one−out analysis for smoking initiation on PD risk. Each black dot and bar represent the effect
estimate (beta) and 95% confidence interval for smoking initiation on PD risk using IVW method if the indicated SNP was omitted.
The red dot and bar represent the final IVW estimate when using all 365 SNPs.
Abbreviations: MR = Mendelian randomization, PD = Parkinson’s disease; IVW = Inverse variance weighted,
SNP = single nucleotide polymorphism
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