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Fig. S1 Exploring the heterogeneity of genetic instruments of four psychiatric disorders on intelligence.
A. Left plot is single SNP forest plot of schizophrenia on intelligence. SNPs coloured by the cluster
membership assigned by MR-Clust. The inverse-variance weighted (IVW) MR estimates for each cluster
are presented below single SNP estimates. The error bars are 95% confidence intervals of the Wald Ratio
point estimate (beta coeficient) for each variant. Right plot is bubble plot of PheWAS results for
schizophrenia genetic variants. The data points are other traits associated with SNPs (y-axis) at p-value
(FDR-adjusted) < 5 x 1078 (x-axis, -log10 scale, capped at value 20). B. Plots of major depressive disorder
on intelligence. C. Plots of attention deficit hyperactivity disorder on cognitive performance. D. Plots of
bipolar disorder on intelligence.
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Fig. S2 Exploring the heterogeneity of genetic instruments of four psychiatric disorders on educational
attainment.

A. Left plot is single SNP forest plot of schizophrenia on educational attainment. SNPs coloured by the
cluster membership assigned by MR-Clust. The inverse-variance weighted (IVW) MR estimates for each
cluster are presented below single SNP estimates. The error bars are 95% confidence intervals of the Wald
Ratio point estimate (beta coeficient) for each variant. Right plot is bubble plot of PheWAS results for
schizophrenia genetic variants. The data points are other traits associated with SNPs (y-axis) at p-value
(FDR-adjusted) < 5 x 1078 (x-axis, -log10 scale, capped at value 20). B. Plots of major depressive disorder
on educational attainment. C. Plots of attention deficit hyperactivity disorder on cognitive performance. D.
Plots of bipolar disorder on educational attainment.



Psychiatric disorders nSNP B (95% Cl) P value

Schizophrenia
Cognitive performance —E— 13 -0.083(-0.150, -0.015) 1.70e-02*
Intelligence —— 14 —0.048 (-0.118, 0.023) 1.83e-01

Educational attainment i 17 -0.026 (-0.047, -0.006) 1.11e-02*

Major depression

Cognitive performance S 3 -0.317 (-0.521, -0.113) 2.34e-03**

Intelligence - - 3 -0.325 (-0.523, -0.126) 1.33e-03**

Educational attainment — 5 -0.148 (-0.317,0.021)  8.65e-02
Bipolar disorder

Cognitive performance —_— 4 -0.12 (-0.302,0.062)  1.95e-01

Intelligence L] 3 -0.04 (-0.277,0.197)  7.38e-01

Educational attainment —— 3 0.011 (-0.040, 0.061)  6.84e-01
Attention deficit hyperactivity disorder

Cognitive performance —l— 2 -0.075(-0.129, -0.020) 7.37e-03**

Intelligence —— 2 -0.032 (-0.095, 0.030)  3.14e-01

Educational attainment —— 2 -0.057 (-0.112, -0.001) 4.49e-02*
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Fig. S3 The estimates of Mendelian randomization analysis with restricted instrumental variables
associated with the brain expression of oxidative stress genes. Four psychiatric disorders include
schizophrenia (SZ), major depressive disorder (MDD), bipolar disorder (BPD), and attention deficit
hyperactivity disorder (ADHD). Three dimensions of cognitive phenotypes include cognitive performance,
intelligence, and educational attainment. Plots (bars) represent B (95% CI). Red plots represent the effect of
psychiatric disorders on cognitive performance; Blue plots represent the effect of psychiatric disorders on

intelligence; Purple plots represent the effect of psychiatric disorders on educational attainment.
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Fig. S4 Results of Mendelian randomization analysis focusing on the causal effects of oxidative stress
traits on psychiatric disorders. Psychiatric disorders include schizophrenia (SZ), major depressive
disorder (MDD), bipolar disorder (BPD), and attention deficit hyperactivity disorder (ADHD). The plot
shows the causal effects of oxidative stress traits (exposure traits) on psychiatric disorders (outcome traits).
Coloured cells indicate the point estimate (beta coefficient) from MR analyses, including MR-Egger
analyse (left), [IVW MR analyse (median) and weight median MR analyse (right).



