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1. Mendelian randomization analysis

To infer credible causal associations between neuropsychiatric traits and the COVID-19 phenotype, we performed Mendelian randomization analysis using R package TwoSampleMR v0.5.5 
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. We estimated causal effects by three complementary methods—inverse variance weighted (IVW), weighted median, and MR-Egger. These methods have different assumptions about horizontal pleiotropy 
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. The IVW method was used as our primary method, which assumes a intercept of zero and provides a consistent estimate of the causality by a fixed-effect meta-analysis. The weighted median model places more weights on precise instrumental variables, therefore the estimate remains consistent even when up to 50% of the instruments are invalid or weak 
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. The MR-Egger method assumed that the pleiotropic effects are independent and performs a weighted linear regression of the outcome coefficient on the exposure coefficient 
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. The MR-Egger and weighted median models are less statistically powerful, but more robust to horizontal pleiotropy. The intercept of MR-Egger regression was used to evaluate the average horizontal pleiotropy 
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. SNPs at genome-wide significance (P < 5×10–8) were selected as instrumental variants and further pruned using clumping r2 cutoff of 0.01. The MR-Egger model was used to evaluate potential directional pleiotropy 
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.
Supplementary Figure 1. Tissue enrichment analyses. A: Gene-based tissue enrichment analysis of the 19 genes of COVID-19 hospitalization, DEG: differentially expressed genes; B: SNP-based tissue enrichment analysis of the asthma GWAS result.
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