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Supplementary,Table,1.,Demographic,characteristics,of,the,samples,for,GWAS,and,meta=analyses., ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !

Populations, European,American,(EA), African,American,(AA), Latino,American,(LA), East,Asian,American,(EAA), South,Asian,American,(SAA), Trans=population,meta,

Traits, Samples, N, age,(mean±SD), N, age,(mean±SD), N, age,(mean±SD), N, age,(mean±SD), N, age,(mean±SD), N, age,(mean±SD),

AUDIT=C,

all! 200,680! 63.2!±!13.0! 56,495! 57.5!±!11.8! 14,112! 55.2!±!14.9! 1,366! 51.7!±!17.6! 189! 45.3!±!11.1! 272,842! 61.5!±!13.2!

male! 186,143! 64.0!±!12.6! 49,269! 58.8!±!11.4!! 12,940! 56.2!±!14.7! 1,278! 52.1!±!17.8! NA! NA! 249,630! 62.5!±!12.8!

female! 14,537! 52.4!±!13.4! 7,226! 48.7!±!11.1! 1,172! 44.2!±!13.0! NA! NA! NA! NA! 22,935! 50.8!±!12.9!

AUD,

all! 202,004! 63.3!±!13.2! 56,648! 57.6!±!11.9! 14,175! 55.3!±!15.1! 1,374! 52.0!±!17.8! 190! 45.2!±!14.2! 274,391! 61.6!±!13.4!

6!cases! 34,658! 58.3!±!12.1! 17,267! 56.9!±!9.5! 3,449! 53.7!±!13.4! 164! 47.0!±!17.2! 46! 45.6!±!12.7! 55,584! 57.5!±!11.5!

6!controls! 167,346! 64.4.!±!13.1! 39,381! 57.9!±!12.8! 10,726! 55.8!±!15.5! 1,210! 52.6!±!18.1! 144! 45.1!±!14.7! 218,807! 62.7!±!13.6!

male! 187,366! 64.2!±!12.7! 49,411! 58.9!±!11.5! 12,992! 56.3!±!14.8! 1,286! 52.4!±!18.1! NA! NA! 251,055! 62.7!±!13.0!

6!cases! 32,801! 58.8!±!11.9! 16,270! 57.3!±!9.2! 3,305! 54.2!±!13.2! 151! 47.0!±!14.5! NA! NA! 52,527! 58.0!±!11.3!

6!controls! 154,565! 65.3!±!12.6! 33,141! 59.6!±!12.3! 9,687! 57.0!±!15.3! 1,135! 53.1!±!18.4! NA! NA! 198,528! 63.9!±!13.1!

female! 14,638! 52.5!±!13.7! 7,237! 48.7!±!11.2! 1,183! 44.3!±!13.2! NA! NA! NA! NA! 23,058! 50.9!±!13.1!

6!cases! 1,857! 49.5!±!11.6! 997! 49.1!±!10.3! 144! 43.1!±!11.7! NA! NA! NA! NA! 2,998! 49.0!±!11.2!

6!controls! 12,781! 53.0!±!13.9! 6,240! 48.6!±!11.3! 1,039! 44.5!±!13.4! NA! NA! NA! NA! 20,060! 51.2!±!13.4!
!
NA!=!not!applicable!



 

 

Supplementary,Table,2.,,ICD49/10,Codes,Used,to,Define,Alcohol,Use,Disorder.,

ICD$Code$ ICD$Description$
ICD$9&Alcohol&Use&Disorder& &
305$ Nondependent$alcohol$abuse,$unspecified$
305.01$ Nondependent$alcohol$abuse,$continuous$
305.02$ Nondependent$alcohol$abuse,$episodic$
305.03$ Nondependent$alcohol$abuse,$in$remission$
303$ Acute$alcoholic$intoxication,$unspecified$
303.01$ Acute$alcoholic$intoxication,$continuous$
303.02$ Acute$alcoholic$intoxication,$episodic$
303.03$ Acute$alcoholic$intoxication,$in$remission$
303.9$ Other/unspecified$alcohol$dependence,$unspecified$
303.91$ Other/unspecified$alcohol$dependence,$continuous$
303.92$ Other/unspecified$alcohol$dependence,$episodic$
303.93$ Other/unspecified$alcohol$dependence,$in$remission$
ICD$10&Alcohol&Use&Disorder& $
F10.10$ Alcohol$abuse,$uncomplicated$
F10.120$ Alcohol$abuse$with$intoxication,$uncomplicated$
F10.121$ Alcohol$abuse$with$intoxication$delirium$
F10.129$ Alcohol$abuse$with$intoxication,$unspecified$
F10.14$ Alcohol$abuse$with$alcoholFinduced$mood$disorder$
F10.150$ Alcohol$abuse$with$alcoholFinduced$psychotic$disorder$with$delusions$
F10.151$ Alcohol$abuse$with$alcoholFinduced$psychotic$disorder$with$hallucinations$
F10.159$ Alcohol$abuse$with$alcoholFinduced$psychotic$disorder,$unspecified$
F10.180$ Alcohol$abuse$with$alcoholFinduced$anxiety$disorder$
F10.181$ Alcohol$abuse$with$alcoholFinduced$sexual$dysfunction$
F10.182$ Alcohol$abuse$with$alcoholFinduced$sleep$disorder$
F10.188$ Alcohol$abuse$with$other$alcoholFinduced$disorder$
F10.19$ Alcohol$abuse$with$unspecified$alcoholFinduced$disorder$
F10.20$ Alcohol$dependence,$uncomplicated$
F10.21$ Alcohol$dependence,$in$remission$
F10.220$ Alcohol$dependence$with$intoxication,$uncomplicated$
F10.221$ Alcohol$dependence$with$intoxication$delirium$
F10.229$ Alcohol$dependence$with$intoxication,$unspecified$
F10.230$ Alcohol$dependence$with$withdrawal,$uncomplicated$
F10.231$ Alcohol$dependence$with$withdrawal$delirium$
F10.232$ Alcohol$dependence$with$withdrawal$with$perceptual$disturbance$
F10.239$ Alcohol$dependence$with$withdrawal,$unspecified$
F10.24$ Alcohol$dependence$with$alcoholFinduced$mood$disorder$
F10.250$ Alcohol$dependence$with$alcoholFinduced$psychotic$disorder$with$delusions$
F10.251$ Alcohol$dependence$with$alcoholFinduced$psychotic$disorder$with$hallucinations$
F10.259$ Alcohol$dependence$with$alcoholFinduced$psychotic$disorder,$unspecified$



 

  

 
Supplementary Figure 1. PCA plot of MVP subjects and 1000 Genomes reference 
populations. PCA was performed using combined genetic data from MVP and 1000 Genomes, 
the first 10 PCs were used to cluster the MVP subjects into reference populations. Upper right 
panel, pairwise PC plots for 1000 Genomes reference populations, the first 4 PCs were 
presented. Lower left panel, pairwise PC plots for MVP sample with outliers removed, the first 4 
PCs were presented. EUR, Europeans; AFR, Africans; AMR, admixed Americans; EAS, East 
Asians; SAS, South Asians. 
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Supplementary Figure 1. PCA plot of MVP subjects and 1000 Genomes reference 
populations.



 

  

 
Supplementary Figure 2. Comparison of self-reported groups with genetically-defined 
groups. NH, non-Hispanic; HL, Hispanic or Latino; UKN, unknown; WHT, white; AA, Black or 
African American; ASN: Asian; NAT, American Indian or Alaska Native; HAW, Native Hawaiian 
or other Pacific; OTH, other or unknown. 
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Supplementary Figure 2. Comparison of self-reported groups with genetically-defined
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Supplementary Figure 3. Distribution of AUDIT-C and AUD by AUDIT-C score bins. Upper 
panel, the distribution of AUDIT-C scores; bottom panel, continuous AUDIT-C scores grouped 
into bins with sample size >100, presented as the proportion of AUD cases and controls in each 
bin. a), EA. b), AA. c), LA. d), ESA. e), SA.  
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Supplementary Figure 3. Distribution of AUDIT-C and AUD by AUDIT-C score bins.
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Supplementary Figure 4. Manhattan and QQ plots for AUDIT-C. LDSC intercept was 
estimated in populations with sample size ≥ 10,000. a), EA. b), AA. c), LA. d), ESA. e), SA. 
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Supplementary Figure 4. Manhattan and QQ plots for AUDIT-C.



 

  

 
Supplementary Figure 5. Regional Manhattan plots for completely independent signals 
for AUDIT-C. Corresponding populations of 1000 Genomes were used as reference LD. No LD 
reference was used for the cross-population meta-analysis,. 
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Supplementary Figure 5. Regional Manhattan plots for completely independent signals
for AUDIT-C.
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Supplementary Figure 6. Manhattan and QQ plots for AUD. LDSC intercept was estimated 
in populations with sample size ≥ 10,000. a), EA. b), AA. c), LA. d), ESA. e), SA. 
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Supplementary Figure 6. Manhattan and QQ plots for AUD.



 

  

 
Supplementary Figure 7. Regional Manhattan plots for completely independent signals 
for AUD. Corresponding populations of 1000 Genomes were used as reference LD. For cross-
populations meta-analysis, no LD reference was used. 
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Supplementary Figure 7. Regional Manhattan plots for completely independent signals
for AUD.



 

  

 
Supplementary Figure 8. Venn Diagram for overlap of genes containing variants 
associated with either AUDIT-C (left) or AUD (right) or both (middle) in the trans-
population meta-analysis. Asterisk denotes pleiotropic genes (GWS associations found with 
other phenotypes, see supplemental table 34 for detail). 
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Supplementary Figure 8. Venn Diagram for overlap of genes containing variants 
associated with either AUDIT-C (left) or AUD (right) or both (middle) in the trans
population meta-analysis.



 

  

 
Supplementary Figure 9. Manhattan and QQ plots for AUDIT-C in females. a), EA. b), AA. 
c), LA. d), trans-population meta-analysis. 
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Supplementary Figure 9. Manhattan and QQ plots for AUDIT-C in females.



 

  

 
Supplementary Figure 10. Regional Manhattan plots for female-specific signals for 
AUDIT-C. Corresponding populations of 1000 Genomes were used as reference LD.  
 

-lo
g 1

0(P
-v
al
ue
)

EA females, rs60610174

rs60610174

-lo
g 1

0(P
-v
al
ue
)

AA females, rs41355452

rs41355452

Supplementary Figure 10. Regional Manhattan plots for female-specific signals for
AUDIT-C.



 

  

 
Supplementary Figure 11. Manhattan and QQ plots for AUD in females. a), EA. b), AA. c), 
LA. d), trans-population meta-analysis. 
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Supplementary Figure 12. Regional Manhattan plots for female-specific signal for AUD. 
AFR in 1000 Genomes was used as reference LD. 
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Supplementary Figure 12. Regional Manhattan plots for female-specific signal for AUD.



 

  

 
Supplementary Figure 13. Manhattan plots for gene-based association analysis for 
AUDIT-C. 18,575 autosome genes were analyzed and Bonferroni corrected genome-wide 
significant threshold is P < 2.69 × 10-6. a), EA. b), AA. c), LA. d), ESA. e), SA. 
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Supplementary Figure 14. Manhattan plots for gene-based association analysis for AUD. 
18,575 autosome genes were analyzed and Bonferroni corrected genome-wide significant 
threshold is P < 2.69 × 10-6. a), EA. b), AA. c), LA. d), ESA. e), SA. 
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Supplementary Figure 14. Manhattan plots for gene-based association analysis for AUD.



 

  

 
Supplementary Figure 15. FUMA canonical pathways enrichment for AUDIT-C. Only terms 
with adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. d), ESA. 
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Supplementary Figure 15. FUMA canonical pathways enrichment for AUDIT-C.



 

  

 
Supplementary Figure 16. FUMA canonical pathways enrichment for AUD. Only terms with 
adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. 
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Supplementary Figure 16. FUMA canonical pathways enrichment for AUD.



 

  

 
Supplementary Figure 17. FUMA GO biological process enrichment for AUDIT-C. Only 
terms with adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. d), ESA. 
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Supplementary Figure 17. FUMA GO biological process enrichment for AUDIT-C.



 

  

 
Supplementary Figure 18. FUMA GO biological process enrichment for AUD. Only terms 
with adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. 
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Supplementary Figure 18. FUMA GO biological process enrichment for AUD.



 

  

 
Supplementary Figure 19. FUMA Chemical and genetic pertubation enrichment for 
AUDIT-C. Only terms with adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. d), 
ESA. 
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Supplementary Figure 19. FUMA Chemical and genetic pertubation enrichment for
AUDIT-C.



 

  

 
Supplementary Figure 20. FUMA Chemical and genetic perturbation enrichment for AUD. 
Only terms with adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. 
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Supplementary Figure 20. FUMA Chemical and genetic perturbation enrichment for AUD.



 

  

 
Supplementary Figure 21. FUMA GWAS catalog enrichment for AUDIT-C. Only terms with 
adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. d), ESA. 
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Supplementary Figure 21. FUMA GWAS catalog enrichment for AUDIT-C.



 

  

 
Supplementary Figure 22. FUMA GWAS catalog enrichment for AUD. Only terms with 
adjusted p-value < 0.05 were presented. a), EA. b), AA. c), LA. 
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Supplementary Figure 22. FUMA GWAS catalog enrichment for AUD.



 

  

 
Supplementary Figure 23. EA AUDIT-C PRS. Association of AUDIT-C PRS generated for nine 
p-value thresholds in EA individuals with alcohol-related phenotypes in three datasets. OR: 
Odds Ratio, SE: Standard Error. Significant associations at p-value<0.05 are represented with a 
blue point. 
 

 
Supplementary Figure 24. AA AUDIT-C PRS. Association of AUDIT-C PRS generated for nine 
p-value thresholds in AA individuals with alcohol-related phenotypes in three datasets. OR: 
Odds Ratio, SE: Standard Error. Significant associations at p-value<0.05 are represented with a 
blue point. 
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Supplementary Figure 23. EA AUDIT-C PRS.
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Supplementary Figure 24. AA AUDIT-C PRS.



 

  

 
Supplementary Figure 25. EA AUD PRS. Association of AUD PRS generated for nine p-value 
thresholds in EA individuals with alcohol-related phenotypes in three datasets. OR: Odds Ratio, 
SE: Standard Error. Significant associations at p-value<0.05 are represented with a blue point. 
 

 
Supplementary Figure 26. AA AUD PRS. Association of AUD PRS generated for nine p-value 
thresholds in AA individuals with alcohol-related phenotypes in three datasets. OR: Odds Ratio, 
SE: Standard Error. Significant associations at p-value<0.05 are represented with a blue point. 
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Supplementary Figure 25. EA AUD PRS.
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