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Figure S1 Overview of the phenotypes included in the general UK Biobank categories.
The number inside the circles shows the total number of phenotypes in each category. The numbers in
each block show the percentage of phenotypes included in each sub-category.
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Figure S2 Overview of the phenotypes included in the general UK Biobank categories.
The number inside the circles shows the total number of phenotypes in each category. The numbers in
each block show the percentage of phenotypes included in each sub-category.
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Figure S3: Percentage of phenotypes associated with autoimmune polygenic risk scores (p<10-5).
The different colors represent the general UK Biobank categories. The “HLA excluded” bar
shows the percentage of the significant associations with the phenotypes when HLA was
excluded from the AD PRS calculations. The “HLA included” bar shows the percentage of the
significant associations with the phenotypes when HLA was included in the AD PRS
calculations. The “Shared” bar shows the percentage of the significant associations with the
phenotypes for both HLA included or excluded AD PRSs.
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Figure S4 Volcano plot of all PheWAS results for each autoimmune disorder.
Annotated are the top 3 significant results, and with red the outcomes with pFDR<0.05.
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Figure S5 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the Health and
Medical History UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. The two stars “☆☆” show the significant associations
with both “HLA included or excluded” AD PRS with the same effect direction. The star and the upper
facing triangle “☆▵” show the significant associations with both “HLA included or excluded” AD PRS
but with opposite effect directions. The upper facing triangle “▵” shows the significant associations only
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with “HLA excluded” AD PRS that the effect direction is the same as the color indicates. For the
grouping of the phenotypes, we used the categories provided by the UK Biobank. We used the hclust R
function to perform the hierarchical clustering of the autoimmune disorders showing in the dendrogram
using all standardized effect sizes for the health and medical history category phenotypes.
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Figure S6 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the
Sociodemographics UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. The two stars “☆☆” show the significant associations
with both “HLA included or excluded” AD PRS with the same effect direction. The star and the upper
facing triangle “☆▵” show the significant associations with both “HLA included or excluded” AD PRS
but with opposite effect directions. The upper facing triangle “▵” shows the significant associations only
with “HLA excluded” AD PRS that the effect direction is the same as the color indicates. The
down-facing triangle “▿” shows the significant associations only with “HLA excluded” AD PRS
that the effect direction is the opposite of what the color indicates.For the grouping of the
phenotypes, we used the categories provided by the UK Biobank. We used the hclust R function to
perform the hierarchical clustering of the autoimmune disorders showing in the dendrogram using all
standardized effect sizes for the Sociodemographics category phenotypes.
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Figure S7 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the Biomarkers
(Blood Count) UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. The two stars “☆☆” show the significant associations
with both “HLA included or excluded” AD PRS with the same effect direction. The star and the upper
facing triangle “☆▵” show the significant associations with both “HLA included or excluded” AD PRS
but with opposite effect directions. The upper facing triangle “▵” shows the significant associations only
with “HLA excluded” AD PRS that the effect direction is the same as the color indicates. The
down-facing triangle “▿” shows significant associations only with “HLA excluded” AD PRS that
the effect direction is the opposite of what the color indicates. For the grouping of the phenotypes,
we used the categories provided by the UK Biobank. We used the hclust R function to perform the
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hierarchical clustering of the autoimmune disorders showing in the dendrogram using all standardized
effect sizes for the Biomarkers category phenotypes.
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Figure S8 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the Biomarkers
(Blood biochemistry) UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. The two stars “☆☆” show the significant associations
with both “HLA included or excluded” AD PRS with the same effect direction. The star and the upper
facing triangle “☆▵” show the significant associations with both “HLA included or excluded” AD PRS
but with opposite effect directions. The upper facing triangle “▵” shows the significant associations only
with “HLA excluded” AD PRS that the effect direction is the same as the color indicates. The
down-facing triangle “▿” shows significant associations only with “HLA excluded” AD PRS that
the effect direction is the opposite of what the color indicates. For the grouping of the phenotypes,
we used the categories provided by the UK Biobank. We used the hclust R function to perform the
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hierarchical clustering of the autoimmune disorders showing in the dendrogram using all standardized
effect sizes for the Biomarkers category phenotypes.
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Figure S9 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the Biomarkers
(Infectious Diseases) UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. For the grouping of the phenotypes, we used the
categories provided by the UK Biobank. We used the hclust R function to perform the hierarchical
clustering of the autoimmune disorders showing in the dendrogram using all standardized effect sizes for
the Biomarkers category phenotypes.
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Figure S10 Significant PRS-PheWAS for at least three AD PRS with phenotypes in the Physical
Measures UK Biobank category, using the normalized PRS.
The shown phenotypes were significantly associated, after FDR adjustment, with at least three AD PRS
irrespectively of the HLA status. The colors of cells indicate the standardized effect sizes (β) for the
regression between AD PRS with HLA and each phenotype. The one star “☆” shows the significant
results only with the “HLA included” AD PRS. The two stars “☆☆” show the significant associations
with both “HLA included or excluded” AD PRS with the same effect direction. The star and the upper
facing triangle “☆▵” show the significant associations with both “HLA included or excluded” AD PRS
but with opposite effect directions. The upper facing triangle “▵” shows the significant associations only
with “HLA excluded” AD PRS that the effect direction is the same as the color indicates. The
down-facing triangle “▿” shows the significant associations only with “HLA excluded” AD PRS
that the effect direction is the opposite of what the color indicates. For the grouping of the
phenotypes, we used the categories provided by the UK Biobank. We used the hclust R function to
perform the hierarchical clustering of the autoimmune disorders showing in the dendrogram using all
standardized effect sizes for the Physical Measures category phenotypes.
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Figure S11 Genetic correlation of the 11 autoimmune disorders.
The figure shows the genetic correlation for all 11 autoimmune disorders included in the analysis. A)
After excluding the SNPs in the HLA region (hg19, chr6 25-33 Mb). B) Without excluding the SNPs in
the HLA region. The red color in the cells reflects more positive correlation coefficients while blue
reflects more negative coefficients, and the numbers within each cell are the correlation coefficients. The
correlations with p<0.05 are denoted with one asterisk (*), while the two asterisks show the correlations
that are significant after the Bonferroni correction.
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Figure S12 Significant PRS-PheWAS for all AD PRS in factor one with the phenotypes in UK
Biobank.
The shown phenotypes were significantly associated, after FDR adjustment, with at all AD PRS
in factor one irrespectively of the HLA status. The colors of cells indicate the standardized effect
sizes (β) for the regression between AD PRS with HLA and each phenotype. The one star “☆”
shows the significant results only with the “HLA included” AD PRS. The two stars “☆☆” show
the significant associations with both “HLA included or excluded” AD PRS with the same effect
direction. The star and the upper facing triangle “☆▵” show the significant associations with
both “HLA included or excluded” AD PRS but with opposite effect directions. The upper facing
triangle “▵” shows the significant associations only with “HLA excluded” AD PRS that the
effect direction is the same as the color indicates. The down-facing triangle “▿” shows the
significant associations only with “HLA excluded” AD PRS that the effect direction is the
opposite of what the color indicates.
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Figure S13 Significant PRS-PheWAS for all AD PRS in factor two with the phenotypes in UK
Biobank.
The shown phenotypes were significantly associated, after FDR adjustment, with at all AD PRS
in factor two irrespectively of the HLA status. The colors of cells indicate the standardized effect
sizes (β) for the regression between AD PRS with HLA and each phenotype. The one star “☆”
shows the significant results only with the “HLA included” AD PRS. The two stars “☆☆” show
the significant associations with both “HLA included or excluded” AD PRS with the same effect
direction. The star and the upper facing triangle “☆▵” show the significant associations with
both “HLA included or excluded” AD PRS but with opposite effect directions. The upper facing
triangle “▵” shows the significant associations only with “HLA excluded” AD PRS that the
effect direction is the same as the color indicates. The down-facing triangle “▿” shows the
significant associations only with “HLA excluded” AD PRS that the effect direction is the
opposite of what the color indicates.
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Figure S14 Significant PRS-PheWAS for all AD PRS in factor three with the phenotypes in UK
Biobank.
The shown phenotypes were significantly associated, after FDR adjustment, with at all AD PRS
in factor three irrespectively of the HLA status. The colors of cells indicate the standardized
effect sizes (β) for the regression between AD PRS with HLA and each phenotype. The one star
“☆” shows the significant results only with the “HLA included” AD PRS. The two stars “☆☆”
show the significant associations with both “HLA included or excluded” AD PRS with the same
effect direction. The star and the upper facing triangle “☆▵” show the significant associations
with both “HLA included or excluded” AD PRS but with opposite effect directions. The upper
facing triangle “▵” shows the significant associations only with “HLA excluded” AD PRS that
the effect direction is the same as the color indicates. The down-facing triangle “▿” shows the
significant associations only with “HLA excluded” AD PRS that the effect direction is the
opposite of what the color indicates.
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Figure S15 Significant PRS-PheWAS for all AD PRS in factor four with the phenotypes in UK
Biobank.
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The shown phenotypes were significantly associated, after FDR adjustment, with at all AD PRS
in factor four irrespectively of the HLA status. The colors of cells indicate the standardized effect
sizes (β) for the regression between AD PRS with HLA and each phenotype. The one star “☆”
shows the significant results only with the “HLA included” AD PRS. The two stars “☆☆” show
the significant associations with both “HLA included or excluded” AD PRS with the same effect
direction. The star and the upper facing triangle “☆▵” show the significant associations with
both “HLA included or excluded” AD PRS but with opposite effect directions. The upper facing
triangle “▵” shows the significant associations only with “HLA excluded” AD PRS that the
effect direction is the same as the color indicates. The down-facing triangle “▿” shows the
significant associations only with “HLA excluded” AD PRS that the effect direction is the
opposite of what the color indicates.
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