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Supplemental Figures 
 

Figure S1. Manhattan plots for known and previously unreported genetic loci affecting the metabolites levels for 
A. Lipid-related metabolites; B. Amino-acid-related metabolites; C. Other metabolites. For each of the 
corresponding super-pathway, known signals are shown in gray; color scheme for previously unreported loci for 
other metabolites is represented in the legend. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S2. Heritability estimates for 366 metabolites*. A. Heritability estimates summary by Super Pathway. B. 
Heritability estimates by Super Pathway.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* 366 out of 640 metabolites had positive heritability estimate in ldsc. 
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Figure S4. Tissue-specific enrichment analysis for 39 metabolites in 47 GTEx tissues. Color of each cell is 
proportional to –log10 (BH adjusted P-value) from Fisher’s exact test 89. The tissues labeled with ‘1’ indicate 
those top 1 ranked tissues from the enrichment test.  
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Figure S5. Survival analysis, ARIC, incident CHD: 2002-2017. A. For participants with the levels of N-
acetyltryptophan in the 1st and the 4th quartiles; B. For participants >60 years of age homozygous for rs2328895. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplemental Methods 
 
Conditional analysis 
For metabolites and metabolite sets that reached genome-wide significance, we performed conditional analysis 
to identify the driving variants in the associated regions. In each set of the correlated metabolites, we defined 
metabolite associated genetic regions as containing all statistically significant variants within 500kb from each 
other. Additionally, 500kb was added to each side of the region to account for linkage disequilibrium, and for 
each metabolite set overlapping regions were merged. We identified 390 region-metabolite set pairs containing 
statistically significant variants (Table S3). We further merged all the overlapping region-metabolite associations 
to identify 158 non-overlapping genetic loci, including 497 genetic locus-metabolite pairs containing statistically 
significant variants (Table S3).  
 
In 35 genetic locus-metabolite pairs, only one statistically significant variant (P-value<1.23x10-10) was identified; 
therefore, such variants were considered driving variants and no conditional analysis was performed.  
 
For each of 608 statistically significant independent variant-metabolite association, proportion of variance in 
corresponding metabolite explained by the variant was calculated using R 1. 
 
Locus-specific Investigations 
In HCHS/SOL, prevalent coronary heart disease (CHD) was identified using self-reported medical history and 
electrocardiogram reports of possible old myocardial infarction (MI), angina, MI, or procedure (angioplasty, stent, 
and bypass) 2. Alcohol and tobacco use were assessed using a questionnaire, and participants were categorized as 
never, former, and current alcohol/tobacco users 3, 4. 
 
In ARIC, information on heart failure (HF) and CHD was obtained at the baseline, and then every year using 
telephone interviews and hospital medical record review 5. Individuals were followed up for events from baseline 
to 31 December 2017, and those who were lost to follow-up were censored at the date of last contact. The 
diagnosis of HF was based on International Classification of Diseases, Ninth Revision (ICD-9) code 428, or ICD-
10, code I50 6. A CHD event was defined as a validated definite or probable hospitalized MI, a definite CHD 
death, an unrecognized MI defined by ARIC electrocardiogram readings, or coronary revascularization 7, 8.  
Cigarette smoking and alcohol use were self-reported at the baseline, classified as current, never, and former use. 
Alcohol use was obtained using dietary intake questionnaire 9, while cigarette use was assessed during an 
interview 10. 
 
For the analysis of N-oleoyl-taurine and rs324420 with smoking and drinking status in HCHS/SOL and ARIC, 
we considered significant associations reaching the Bonferroni-adjusted P-value<0.006, accounting for 2 
outcomes (smoking and drinking), 2 traits tested (N-oleoyl-taurine and rs324420), and 2 cohorts. 
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