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Supplementary Figures 

Supplementary Figure 1: Overview of the project 

 
Icon credit: Servier Medical Art by Servier (licensed under a Creative Commons Attribution 3.0 Unported License). 

 

Overview of the analyses conducted within the project.  
* Analysis performed for eGFR-associated CpG sites only 
EWAS: Epigenome-wide Association Study; CKD: chronic kidney disease; eGFR: 
estimated glomerular filtration rate; UACR: urinary albumin-to-creatinine ratio 
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Supplementary Figure 2: Forest plot of UACR association cg22304262  

 
 
Trans-ethnic forest plot of the UACR-associated CpG site cg22304262. The error 
bars indicate the 95% confidence intervals. 
AA: African American ancestry; EA: European ancestry; HIS: Hispanics; SSA: Sub-
Saharan African ancestry; American Indian ancestry; UACR: urinary albumin-to-
creatinine ratio 
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Supplementary Figure 3: EWAS results of CKD and microalbuminuria 

 
Chicago plots of the Epigenome-wide Association Study (EWAS) results for chronic 
kidney disease (CKD) (A) and microalbuminuria (B) using the combined discovery 
and replication sample. The sites are ordered by their chromosomal position on 
the x-axis, with their –log10 p-value of the association Wald-test provided on the y-
axis. CpG sites having positive correlation with the trait are plotted in the upper 
part, sites with negative correlation in the lower part. The dotted horizontal lines 
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represent the level of significance (p<1.1E-7). Replicated sites are colored in 
orange. 

Supplementary Figure 4: Lookup of the EWAS results in a cohort of CKD patients 

 
 
Comparison of effect estimates of the association Wald-test of the significant 
estimated glomerular filtration rate (GFR)-associated CpG sites obtained from 
population-based cohorts (n=33,605) (x-axis) with their corresponding effect size 
among chronic kidney disease (CKD) patients (n=559) participating in the GCKD 
cohort (y-axis). Sites that were significantly associated (Bonferroni corrected p-
value <0.05/69) are colored in blue and labeled with the closest gene name. The 
dashed line represents the linear regression slope between the dots. Error bars 
indicate the 95% confidence intervals, and the Pearson correlation coefficient r 
between the effect estimates is shown.  
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Supplementary Figure 5: Regional association plots of two showcase CpGs 
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Regional association plots are provided for two of the estimated glomerular 
filtration rate (GFR)-associated results: cg04864179 in IRF5 (A) that was associated 
with mRNA in blood and significant in the Mendelian randomization analysis on 
eGFR, and cg26099045 near PELI1 (B) that was associated with eGFR and fibrosis 



 19 

in kidney tissue. In both panels, the upper part shows the association results in the 
region of the CpG including the genes in vicinity and DNA-related annotations. The 
ChromHMM annotation information is provided for the fetal kidney epigenome. 
The lower part displays a correlation map of the nearby CpG based on the data of 
the KORA study DNA methylation samples. 
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Supplementary Figure 6: DNA methylation effects in kidney tissue. 

 

Comparison of effect estimates of the association Wald-test of the significantly 

associated CpG sites for estimated glomerular filtration rate (GFR) (n=33,605) (A-

B) and urinary albumin-to-creatinine ratio (UACR) (n=15,068) (C-D) with the effect 

on eGFR (A,C) and fibrosis (B,D) when quantified from kidney tissue (n=506). The 

effects in the combined epigenome-wide association study (x-axis) are compared 

with the corresponding DNA methylation effects in the kidney tissue samples (y-

axis). Sites that were significantly associated (false discovery rate < 0.05) in kidney 
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tissue are colored in blue, and labeled with the closest gene name if the effect 

direction was consistent with the blood samples. The dashed line represents the 

linear regression slope between the dots. In all panels, error bars indicate the 95% 

confidence intervals, and the Pearson correlation coefficient r between the effect 

estimates is shown. 

Supplementary Figure 7: Mendelian randomization plots 

A 
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B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scatter plots (A) and forest plots (B) of the respective two-sample (neGFR=567,460; 

nDNAm=27,750) Mendelian randomization (MR) test results of the four CpGs that 

suggest a causal effect on estimated glomerular filtration rate (GFR). In panel A, 

the effects of the x- and y-axis are obtained from the association test of the 

respective SNP on eGFR and DNA methylation, respectively. In panel B, the effect 

sizes of the individual SNPs represent the triangulation of their association result 

on eGFR and DNA methylation. In both panels, the error bars indicate the 95% 

confidence interval of the corresponding effect size.  
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Supplementary Figure 8: BACON plots 

 
BACON plot from the trans-ethnic meta-analysis of epigenome-wide association 
studies of estimated glomerular filtration rate (A), chronic kidney disease (B), 
urinary albumin-to-creatinine ratio (C) and microalbuminuria (D). Histogram of 
standardized effect estimates. Black line represents to overall fit, red the fit of the 
null distribution, and blue and green the alternatives. 
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Supplementary Figure 9: Schoenfeld residuals of the time-to-event analyses in CKD 
patients 

A 
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B 

 
 
The Schoenfeld residuals of the Cox regression on cg18194850 (A) and cg07242931 
(B) in the GCKD cohort. 


