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Supplementary Information Text
Methods

Quality Control

The genotype quality control (QC) procedure was set up based on “per-individual’s cleaning prior
to per-marker’s cleaning® as described by Anderson et al(1). We performed QC using PLINK 1.9
with the following criteria: a) sample call rate >=98%, b) marker call rate >=98%, c) heterozygosity
rate<=4SD, d) minor allele frequency (MAF)>=1%, e) deviation from Hardy-Weinberg equilibrium
(HWE) <1E-6, f) sex check (X chromosome homozygosity [Female <0,2 and Male >0,8]), g)
homogenous population and non-relatedness.

The first round of QC was aimed at removing poorly genotyped samples and identifying a set of
unrelated samples of European ancestry. Temporarily, strict thresholds were used to clean
markers to facilitate sample cleaning. These compose of removal of markers lower than 10%
minor allele frequency (MAF), 98% call rate, 1E-4 P-val HWE deviation and higher than 0.1 for LD
squared correlation (r2). Next, non-autosomal and ambiguous markers filter and in-depth pairwise
pruning (a 200bp window) returned 31373 SNPs which were subsequently used for sample
cleaning. Samples with low call rate (<95%) and the first sample in each pair with Pihat >0.1 for
identity by descent (IBD) were removed. In addition to Pihat, we also investigated potential
presence of non-European or admixture samples by comparing our data with the European
ancestry residents in Utah, USA (CEU) and other populations of the Hapmap v3 project using
FlashPCA (2). K nearest neighborhood learning was used to assign the remaining CEU samples
to their closest cluster. We used the igraph R package to build networks of related individuals of
which edge weights were measured based on pairwise kinship coefficients (computed by
relationship inference KING software(3)) and nodes are related HUSK individuals. Pairwise-IBD
sharing indicating siblings, parents-offspring, 2nd and 3rd degree relationships of the complex
networks (>5 nodes) were validated using IBD segment inference computation and visualization
in KING (3). These procedures resulted in a homogeneous ancestral set of 4974 individuals (core
samples).

In the second round, we used the core sample set to reassess all genotyped markers of the
original array. 492845 markers were cleaned similarly as above using cut-offs for genotyping rate
(90%, 95% and 98% respectively) and sample call rate (95%, 97%, 98%); markers with HWE
deviation < 10E-7 and 10E-6. Samples with heterozygosity rate outside 4SD were removed. Sex
markers in strong LD (>0.5) were assessed by in-depth pairwise pruning of each 2000 markers in
a 20000bp window. A threshold for X chromosome homozygosity (Female <0,2 and Male >0,8)
was used to remove abnormal X chromosome samples. HWE metric for the X chromosome of
only female individuals was assessed. In addition, we removed failed HWE markers belonging to
the pseudo-autosomal (PAR region) as well as the heterozygous male X markers and markers in
extra physical locations of the PAR and X-translocation regions. After the second round, 4931
individuals and 491901 markers remained.
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Figure S1: Quantile-Quantile and Manhattan plots of GWAS results for 9 metabolites and 7 ratios.
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Figure S2: Locus Zoom plots of all the 23 GWA signals (mQTL1-23) corresponding to the
lead SNP-trait pairs in Table 1 and also THEM4 signal of Pic GWAS (near-GWA signal).
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Fig. S3. Pairwise Spearman correlation of the log transformed values of the nine studied
compounds. Name of each metabolite is shown on the diagonal. The bottom of the diagonal
shows the bivariate scatter plots with a fitted line in red. The top of the diagonal depicts the



correlation coefficients and the significance levels. Significance levels (P-values) shown as red

stars (***0.001, **0.01, *0.05, “” 1)
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Fig. S4. Upregulation and downregulation patterns of differentially expressed genes (DEG) in
GTEX v7. These DEG are significantly upregulated in liver and kidney and down regulated in

colon.



Separated files:

Tables S1 to S7 (.xIsx) Characteristics of the study participants, GWAS summary statistics of
top hits and Molecular/Trait annotation for all GWAS signals.
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