Supplementary Figures for manuscript, “Multi-omics integration analysis identifies novel genes
for alcoholism with potential link to neurodegenerative diseases”.

Figures 1-6 are generated using AUD meta-analysis summary statistics through FUMA
(https://fuma.ctglab.nl).

Figures 7-15 represents the Manhattan plot for individual SMR analyses presented in the
manuscript.

Figure 16 shows the results of disease enrichment analysis using SMR summary statistics of DPW
GWAS.
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Supplementary Figure 3: Distribution of AUD GWAS SNPs across the genome. This histogram displays the proportion
of SNPs which have corresponding functional annotations assigned by ANNOVAR. Bars are colored by -log2
(enrichment) relative to all SNPs in the selected reference panel. Fisher's exact test (two side) is performed for each
annotation to calculate the P-values. (Annotations and information from FUMA)
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Supplementary Figure 6: Distribution of SNPs shared between AUD and DPW GWASs across the genome. This
histogram displays the proportion of SNPs which have corresponding functional annotations assigned by ANNOVAR.
Bars are colored by -log2 (enrichment) relative to all SNPs in the selected reference panel. Fisher's exact test (two side)
is performed for each annotation to calculate the P-values. (Annotations and information from FUMA)
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Supplementary Figure 7: Results of SMR based integration analysis of AUD GWAS with
eQTL from adult brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).



AUD_DLFPC_mMETA

.

-log10 P with direction of effect

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2122
Chromosome

Supplementary Figure 8: Results of SMR based integration analysis of AUD GWAS with
mQTL from adult brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <

20%).
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Supplementary Figure 9: Results of SMR based integration analysis of AUD GWAS with
eQTL from fetal brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).
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Supplementary Figure 10: Results of SMR based integration analysis of AUD GWAS with
mQTL from fetal brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).
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Supplementary Figure 11: Results of SMR based integration analysis of DPW GWAS with
eQTL from adult brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).
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Supplementary Figure 12: Results of SMR based integration analysis of DPW GWAS with
eQTL from adult brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <

20%).



dpw_DLFPC_mMETA

POLR3H

seezn)

Py
SYNGAP1 DTX2

3
r = 4

. ‘ ",
A
]

-log10 P with direction of effect
o

3 . DH
ST6GAL2 h
- unknown_cg27145083 - N ‘
— =~ CCSER2
> 5~ e (coserz) ® € o | sl XSO FBXL20 e
DPYSL2 ) %
- rarsit |
vE1 | (mEPcE METTL15 f RGS6 | [ GOSR2

SPDYE3 HSD17B12 FAM155A [ CP]PT

cLecisc}” [ ainsz]]

-10 T T T T T T T T T T T T T T T T T ———
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2122

Chromosome

Supplementary Figure 13: Results of SMR based integration analysis of DPW GWAS with
mQTL from adult brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).
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Supplementary Figure 14: Results of SMR based integration analysis of DPW GWAS with
eQTL from fetal brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <
20%).
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Supplementary Figure 15: Results of SMR based integration analysis of DPW GWAS with
mQTL from fetal brain. X-axis represents the chromosomes and Y axis shows the -log 10 (P)
from SMR analysis with the direction of effect (Beta values from SMR analysis). Dotted line on
each side represents the -log 10 (P) at 20% FDR. Genes marked on the plots represent the genes
nominated through threshold of co-localization defined by False discovery rate of 20 % (FDR <

20%).



Analysis: genes_sig_dpw_brain - 2020-03-27 11:36 AM
Supplementary Figure 16: This figure shows the results for disease enrichment analysis performed using IPA. IPA calculates the P values for enrichment using
Fishers’s Exact test (right tailed). The x-axis of this horizontal plot represents the disease and y-axis is the corresponding -log(P) value. P values presented here are
not corrected for multiple test correction. The vertical line near -log P = 1.25 represents the threshold for nominal significance.
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