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Supplementary Information 1: Graphical illustration of patient selection and available data

(A) Flowchart showing the selection process of CKD patients

GCKD study
N=5,217

¥

Sample selection for metabolite measurement
(i) All patients recruited from Freiburg study center (center-specific subsample)
(i)  All patients with specific leading causes of CKD (etiology-specific subsample)

{autosomal-dominant polycystic kidney disease, focal segmental glomerulosclerosis, membranous nephropathy,
membranoproliferative glomerulonephritis, rapid progressive glomerulonephritis, pauci-immune and anti-
glomerular basement membrane glomerulonephritis)

=) 1,200 serum and 1,188 urine samples (1,175 paired samples)
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Quality check >

» Exclusion: 1 urine sample
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Restriction to patients with genotype information
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Final data sets and analyses

(i) GWAS of serum metabolites (iii) GWAS of fractional excretion (ii) GWAS of urine metabolites
and respective ratios and respective ratios
N=1,168 N= 1,143 N=1,155

(B) Venn diagram showing the overlap of patients for which cleaned serum and urine metabolite
measurements as well as genetic data were available
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Supplementary Information 2: Criteria of quality control and results of genotype data cleaning

Raw data ‘ Omni2.5 component Exome Chip component
Number of individuals 5,123 5,123
Number of SNPs 2,337,794 230,051
1) per-individual QC

Exclusion of individuals with genotyping 48 39
call rate <97%

Exclusion of individuals failing sex check ‘ 19 19
Exclusion of individuals outside 2 SD of 15 31
mean heterozygosity

Cryptic relatedness’ ‘ 11 18
Genetic ancestry outlier by PCA? ‘ 15 18
Number of individuals remaining’ ‘ 5,034 5,027
2) per-SNP QC \

Exclusion of SNPs based on call rate* ‘ 40,681 3,453
Exclusion of SNPs with Hardy-Weinberg 6,339 825
Equilibrium p-value <1E-5

Exclusion of SNPs with MAF <1%° \ 801,767 -
Exclusion of SNPs with duplicate 10,728 -
positions5

Exclusion of SNPs with divergent AF to 432 -
1000 Genomes reference’

Number of SNPs remaining3 ‘ 1,479,401 226,233
Final data ‘

Number of individuals 5,034 5,027
Number of SNPs 1,479,401 226,233

'Cryptic relatedness was detected by calculating allele sharing IBD using Plink. One individual per pair with
IBD proportion >0.1875 was excluded; PCA was performed by Eigenstrat. Outlier detection across the first
10 PCs, thresholds were 8 SD for Omni2.5 and 6 SD for Exome Chip components; *The total of excluded
individuals or SNPs is not the sum of the steps because of overlaps; *SNP call rate cut-off was 96% for

Omni2.5 and 95% for Exome Chip; *These per-SNP QC steps were only applied to Omni2.5 data.

QC: quality control; SD: standard deviation; PCA: principal component analysis; (M)AF: (minor) allele

frequency




Supplementary Information 3: Criteria of quality control and results of metabolite data cleaning

Delivered data ‘ Serum Urine

Number of subjects 1,200 1,188

Number of analytes 186 185"

0) basic cleaning ‘

Exclusion of analytes with CV 225% ‘ 7 43

Exclusion of analytes with <50% of 40 100

measurements within range of

guantification

Number of analytes remaining ‘ 139 42

1) subject-related cleaning ‘

Exclusion of subjects with 220% missing 0 0

data

Exclusion of subjects with >3 outliers? ‘ 0 1

Number of subjects remaining ‘ 1,200 1,187

2) analyte-related cleaning ‘

Exclusion of analytes with 220% missing 0 0

data

Exclusion of analytes with SD <0.01 ‘ 0 1

Number of analytes remaining ‘ 139 41

Final data ‘

Number of subjects 1,200 1,187

Number of analytes 139 41

Completeness of data (untransformed) per per per per

after removal of single outliers® subject analyte subject analyte

median (1% quartile) 100 (99.3) 99.8 (99.8) 97.6 (95.2) 99.5 (99.2)

Derived analytes Serum Metabolite | Fractional Excretion® | Urine Metabolite
Ratios Ratios

Number of subjects 1,200 1,175 (Overlap) 1,187

Number of analytes 9,591 34 820

Completeness of data (untransformed) per per per per per per

after removal of single outliers?! subject analyte subject analyte subject analyte

median (1% quartile) 99.9 (98.9) |99.8 (99.7) | 97.1(94.3) | 99.4 (98.8) | 95.0 (90.6) | 99.2 (98.0)

lexcluding arginine due to measurement errors; *defined as any value outside mean + 5*SD;
3Fractional Excretion (Metabolite)=(100%*Metabolite,in. *Creatininese,um) / (Metaboliteseum* Creatinineyrine);

excluding FE for creatinine

CV: coefficient of variation; SD: standard deviation
All derived analytes were checked analogous to the single analyte measurements, but did not lead to any

additional exclusions.

For details about which metabolites were excluded, please see Supplementary Table 1.




