Supplemental Figures


Fig S1. Conceptual overview of ASSET analysis.

Fig S2. MAGMA gene-based Manhattan plots of ASSET output for European-ancestry cross-disorder.

Fig S3. MAGMA gene-property tissue and age-specific expression results for pleiotropic variants in the European-ancestry cross-disorder.

Fig S4. MAGMA gene-based Manhattan plots of ASSET output for African-ancestry cross-disorder.

Fig S5. MAGMA gene-property tissue and age-specific expression results for pleiotropic variants in the African-ancestry cross-disorder.

Fig S6. Results of the brain region-specific LDSC-SEG analyses.
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Fig S1. Conceptual overview of ASSET analysis of AUD and SCZ
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a. MAGMA gene-based results for the convergent subset of ASSET output (variants with the same direction of effect on both AUD and SCZ). Only the top 10 genes are shown for clarity. 
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b. MAGMA gene-based results for the divergent subset of ASSET output (variants with opposite directions of effect on AUD and SCZ). Only the top 10 genes are shown for clarity.
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c. MAGMA gene-based results for the SCZ-specific subset of ASSET output. Only the top 10 genes are shown for clarity.
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d. MAGMA gene-based results for the AUD-specific subset of ASSET output. Only the top 10 genes are shown for clarity.

Figure S2. MAGMA v1.08 gene-based Manhattan plots from ASSET European-ancestry summary statistics. Plots downloaded from FUMA. The dotted line indicates significance threshold, correcting for the number of genes tested. Only the top 10 genes are labeled.
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a. MAGMA gene-property results for the convergent subset of variants based on GTEx v8 53 tissues
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b. MAGMA gene-property results for the divergent subset of variants based on GTEx v8 53 tissues
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c. MAGMA gene-property results for the convergent subset of variants based on BrainSpan 11 general developmental stages of brain samples
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d. MAGMA gene-property results for the convergent subset of variants based on BrainSpan 29 different ages of brain samples
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e. MAGMA gene-property results for the divergent subset of variants based on BrainSpan 11 general developmental stages of brain samples
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f. MAGMA gene-property results for the divergent subset of variants based on BrainSpan 29 different ages of brain samples

Figure S3. MAGMA v1.08 gene-property tissue and age-specific expression results for pleiotropic variants in the European-ancestry cross-disorder. Plots downloaded from the FUMA v1.36a platform.
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Figure S4. MAGMA v1.08 gene-based Manhattan plots from ASSET African-ancestry summary statistics. Plots downloaded from FUMA. The dotted line indicates significance threshold, correcting for the number of genes tested. 
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a. MAGMA gene-property results for pleiotropic variants based on GTEx v8 53 tissues
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b. MAGMA gene-property results for pleiotropic variants based on BrainSpan 11 general developmental stages of brain samples
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c. MAGMA gene-property results for pleiotropic variants based on BrainSpan 29 different ages of brain samples

Figure S5. MAGMA v1.08 gene-property tissue and age-specific expression results for pleiotropic variants in the African-ancestry cross-disorder. Plots downloaded from the FUMA v1.36a platform.
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Figure S6. Results of the brain region-specific LDSC-SEG analyses. LDSC-SEG analysis of 13 brain regions in GTEx v6 gene expression data, classified into four groups for AUD (left) and SCZ (right). Large circles passed the cutoff of FDR < 5%.

image6.jpeg
anjead 0T boj-




image7.png
anfea-4 01 Boj-




image8.png
anjend o1 boj-




image9.png
N © ® © ¥4 N O
N N A A A A A

® © I N
S o o o o

anjen-d 0T bol-




image10.png
1.6

<
—

o
—

e @ v
- o o

anjend 01 bol-

<
S

N
[S)




image11.png
anjead 01 bol-




image12.jpeg
-log10 P-value

4Blits

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19202122 23
Chromosome




image13.jpeg
T O I I B
N A Hd 4 4 A4 0 0o o o o

anjead 0T boj-




image14.png
0.8

~
[S)

©
<)

n < m
o o o

anjen-d o1 boj-

N
(=}

-
o

0.0





image15.png
anjend 01 boj-




image16.emf



0.0



2.5



5.0



7.5



−
lo
g 1
0(
p
−
va
lu
e)



Alcohol Use Disorder



0.0



2.5



5.0



7.5



−
lo
g 1
0(
p
−
va
lu
e) Type



Cerebellum



Cortex



Other



Striatum



Schizophrenia



0



1



2



3



4



−
lo
g 1
0(
p
−
va
lu
e)



Alcohol Use Disorder



0



1



2



3



4



−
lo
g 1
0(
p
−
va
lu
e)



category



B



Myeloid



NK



Other



T



Schizophrenia



Anterior cingulate 
cortex



Anterior cingulate 
cortex



Cortex and frontal 
cortex



SC.CDP.BM cells











image1.emf



Alcohol Use Disorder 
(AUD) GWAS summary 



statistics



Schizophrenia (SCZ) 
GWAS summary 



statistics



ASSET
Meta-analyze AUD and SCZ summary 
statistics, identify most likely "subsets" 
of SNPs: SCZ-only effects, AUD-only 



effects, pleiotropic effects



Upload to FUMA for 
clumping of dependent 
SNPs, annotation, and 



visualization



Disorder-specific loci
SCZ: 90 loci
AUD: 8 loci



Convergent SNP Divergent SNP
Pleiotropic loci



(SNPs with an effect on both 
disorders)



55 Convergent loci
SNPs with the same direction of 



effect on both disorders and 
p < 0.05 in individual GWAS



8 Divergent loci
SNPs with opposite directions of 



effect on both disorders and 
p < 0.05 in individual GWAS



Phenotype



Negative
SCZ



Null



Positive
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



0.86



1.06



1.03
1.06



1.06
0.86



0.95% CI



(0.83, 0.89)



(1.04, 1.07)



(1.03, 1.03)
(1.04, 1.07)



(1.04, 1.07)
(1.04, 1.07)



P−value (Adj)



1.6e−15



9.8e−18



3.3e−08
1.5e−17
2.9e−31
4.9e−18
7.9e−16



0.80 0.85 0.90 0.95 1.00 1.05 1.10



rs13135092



Phenotype



Negative
SCZ



Null



Positive
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



0.86



1.06



1.03
1.06



1.06
0.86



0.95% CI



(0.83, 0.89)



(1.04, 1.07)



(1.03, 1.03)
(1.04, 1.07)



(1.04, 1.07)
(1.04, 1.07)



P−value (Adj)



1.6e−15



9.8e−18



3.3e−08
1.5e−17
2.9e−31
4.9e−18
7.9e−16



0.80 0.85 0.90 0.95 1.00 1.05 1.10



rs13135092



Phenotype



Negative
SCZ



Null



Positive
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



0.86



1.06



1.03
1.06



1.06
0.86



0.95% CI



(0.83, 0.89)



(1.04, 1.07)



(1.03, 1.03)
(1.04, 1.07)



(1.04, 1.07)
(1.04, 1.07)



P−value (Adj)



1.6e−15



9.8e−18



3.3e−08
1.5e−17
2.9e−31
4.9e−18
7.9e−16



0.80 0.85 0.90 0.95 1.00 1.05 1.10



rs13135092



rs13135092rs2340405



Phenotype



Negative



Null



Positive
SCZ
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



1.07
1.02



1.02
1.02



1.02



0.95% CI



(1.05, 1.09)
(1.01, 1.03)



(1.02, 1.02)
(1.02, 1.03)



(1.02, 1.03)
(1.02, 1.03)



P−value (Adj)



4.4e−13
1.2e−07



6.6e−14
2.2e−17
2.4e−17
2.4e−17
1.0e+00



1.0 1.0 1.0 1.1 1.1 1.1



rs2340405



Phenotype



Negative



Null



Positive
SCZ
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



1.07
1.02



1.02
1.02



1.02



0.95% CI



(1.05, 1.09)
(1.01, 1.03)



(1.02, 1.02)
(1.02, 1.03)



(1.02, 1.03)
(1.02, 1.03)



P−value (Adj)



4.4e−13
1.2e−07



6.6e−14
2.2e−17
2.4e−17
2.4e−17
1.0e+00



1.0 1.0 1.0 1.1 1.1 1.1



rs2340405



Phenotype



Negative



Null



Positive
SCZ
AUD



Meta
Subset.1sided
Subset.2sided
    Positive
    Negative



OR



1.07
1.02



1.02
1.02



1.02



0.95% CI



(1.05, 1.09)
(1.01, 1.03)



(1.02, 1.02)
(1.02, 1.03)



(1.02, 1.03)
(1.02, 1.03)



P−value (Adj)



4.4e−13
1.2e−07



6.6e−14
2.2e−17
2.4e−17
2.4e−17
1.0e+00



1.0 1.0 1.0 1.1 1.1 1.1



rs2340405










Alcohol Use Disorder 

(AUD) GWAS summary 

statistics

Schizophrenia (SCZ) 

GWAS summary 

statistics

ASSET

Meta-analyze AUD and SCZ summary 

statistics, identify most likely "subsets" 

of SNPs: SCZ-only effects, AUD-only 

effects, pleiotropic effects

Upload to FUMAfor 

clumping of dependent 

SNPs, annotation, and 

visualization

Disorder-specific loci

SCZ: 90 loci

AUD: 8 loci

Convergent SNP Divergent SNP

Pleiotropic loci

(SNPs with an effect on both 

disorders)

55 Convergent loci

SNPs with the samedirection of 

effect on both disorders and 

p < 0.05 in individual GWAS

8Divergent loci

SNPs with oppositedirections of 

effect on both disorders and 

p < 0.05 in individual GWAS

Phenotype Negative SCZ Null Positive AUD Meta Subset.1sided Subset.2sided     Positive     Negative OR 0.86 1.06 1.03 1.06 1.06 0.86 0.95% CI (0.83, 0.89) (1.04, 1.07) (1.03, 1.03) (1.04, 1.07) (1.04, 1.07) (1.04, 1.07) P−value (Adj) 1.6e−15 9.8e−18 3.3e−08 1.5e−17 2.9e−31 4.9e−18 7.9e−16

0.80 0.85 0.90 0.95 1.00 1.05 1.10

rs13135092

Phenotype

Negative

SCZ

Null

Positive

AUD

Meta

Subset.1sided

Subset.2sided

    Positive

    Negative

OR

0.86

1.06

1.03

1.06

1.06

0.86

0.95% CI

(0.83, 0.89)

(1.04, 1.07)

(1.03, 1.03)

(1.04, 1.07)

(1.04, 1.07)

(1.04, 1.07)

P−value (Adj)

1.6e−15

9.8e−18

3.3e−08

1.5e−17

2.9e−31

4.9e−18

7.9e−16

0.80 0.85 0.90 0.95 1.00 1.05 1.10

rs13135092

Phenotype Negative SCZ Null Positive AUD Meta

Subset.1sided

Subset.2sided

    Positive

    Negative

OR 0.86 1.06 1.03

1.06

1.06

0.86

0.95% CI (0.83, 0.89) (1.04, 1.07) (1.03, 1.03)

(1.04, 1.07)

(1.04, 1.07)

(1.04, 1.07)

P−value (Adj) 1.6e−15 9.8e−18 3.3e−08

1.5e−17

2.9e−31

4.9e−18

7.9e−16

0.80 0.85 0.90 0.95 1.00 1.05 1.10

rs13135092

rs13135092

rs2340405

Phenotype Negative Null

Positive

SCZ

AUD

Meta

Subset.1sided

Subset.2sided

    Positive

    Negative

OR

1.07

1.02

1.02

1.02

1.02

0.95% CI

(1.05, 1.09)

(1.01, 1.03)

(1.02, 1.02)

(1.02, 1.03)

(1.02, 1.03)

(1.02, 1.03)

P−value (Adj)

4.4e−13

1.2e−07

6.6e−14

2.2e−17

2.4e−17

2.4e−17

1.0e+00

1.0 1.0 1.0 1.1 1.1 1.1

rs2340405

Phenotype

Negative

Null

Positive

SCZ

AUD

Meta

Subset.1sided

Subset.2sided

    Positive

    Negative

OR

1.07

1.02

1.02

1.02

1.02

0.95% CI

(1.05, 1.09)

(1.01, 1.03)

(1.02, 1.02)

(1.02, 1.03)

(1.02, 1.03)

(1.02, 1.03)

P−value (Adj)

4.4e−13

1.2e−07

6.6e−14

2.2e−17

2.4e−17

2.4e−17

1.0e+00

1.0 1.0 1.0 1.1 1.1 1.1

rs2340405

Phenotype Negative Null Positive SCZ AUD Meta Subset.1sided

Subset.2sided

    Positive

    Negative

OR 1.07 1.02 1.02 1.02

1.02

0.95% CI (1.05, 1.09) (1.01, 1.03) (1.02, 1.02) (1.02, 1.03)

(1.02, 1.03)

(1.02, 1.03)

P−value (Adj) 4.4e−13 1.2e−07 6.6e−14 2.2e−17

2.4e−17

2.4e−17

1.0e+00

1.0 1.0 1.0 1.1 1.1 1.1

rs2340405


image2.jpeg
TMx2

RBFOX1
JNOSOE

JBNECINNDL

CTNND1
TLpPL
.

PDE4B

14

124
0

anjea-d 0160l

15 16 17 18 19 202122

11 12 13 14

10

Chromosome




image3.jpeg
-log10 P-value

DPYD

NGEF

BANK1

PRRC2A

7 8
Chromosome

C100rf32-ASMT
As3MT

14

JCFa

CACNA

15 16 17 18 19 202122




image4.jpeg
HIST1H1A

HIST1H3I

PPPIR16B

15 16 17 18 19 202122

13 14

CACNALC
C100rf32-ASMT
.
.
s
12

-

11

10

PATS2L.

Sl

224

20

T
©
-

T T 1T
© ¥ N O ©
= T B

anjea-d 0160l

Chromosome




image5.jpeg
-log10 P-value

14 -|

124

10

RP11-766F14.2

Caorfl7
GCKR

mTTP

JRMT10A

ADH1B
SIX3 K8

7 8 9
Chromosome

15

16 17 18 19 202122




