
Supplemental Material: 
 
Supplemental Figure 1. Quantile-Quantile Plot of associations of single nucleotide 
polymorphisms with relative slope of eGFR, among (A) cross-ancestry analyses, (B) White 
participants and (C) Black participants.  
 
Supplemental Figure 2. Regional interrogation of the UMOD/PDILT locus, cross-ancestry 
analysis. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on 
the X-axis. Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant 
(shown as a dark purple circle) and the surrounding variants is expressed using a gradient, 
detailed in the top right-hand corner of the plot. Known genes are presented below the plot as 
arrows, indicating the location and size, as well as the direction of transcription, of each gene. 
Genetic variants which are not in LD of any of significant independent lead variants in the 
selected region are colored grey. CADD (Combined Annotation Dependent Depletion) score, a 
tool for scoring the deleteriousness of single nucleotide variants as well as insertion/deletions 
variants in the human genome (cadd.gs.washington.edu), with higher scores indicating a higher 
likelihood of being deleterious. Only variants which are in LD of any of significant independent 
lead variants are displayed in the plot. RegulomeDB rank computed based on the integration of 
multiple high-throughput datasets, including functional genomics features along with continuous 
values such as ChIP-seq signal, DNase-seq signal, information content change, and DeepSEA 
scores among others (regulomedb.org). Only variants which are in LD of any of significant 
independent lead variants are displayed in the plot.  
 
Supplemental Figure 3. Regional interrogation of the UMOD/PDILT locus among Black 
participants. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) 
on the X-axis. Lead genetic variant is shown as a dark purple diamond. Known genes are 
presented below the plot as arrows, indicating the location and size, as well as the direction of 
transcription, of each gene.  
 
Supplemental Figure 4. Comparison between longitudinal and cross-sectional eGFR data. 
Correlation between the meta-analysis results using current data and CKD-GEN and 
UKBioBank eGFR creatinine GWAS data (PMID 34272381), p-values (A) and beta estimates 
(B).  
 
Supplemental Figure 5. Regional interrogation of the BICC1 locus, cross-ancestry analysis. Plot 
shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on the X-axis. 
Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant (shown as a dark 
purple circle) and the surrounding variants is expressed using a gradient, detailed in the top right-
hand corner of the plot. Known genes are presented below the plot as arrows, indicating the 
location and size, as well as the direction of transcription, of each gene. Genetic variants which 
are not in LD of any of significant independent lead variants in the selected region are colored 
grey. CADD (Combined Annotation Dependent Depletion) score, a tool for scoring the 
deleteriousness of single nucleotide variants as well as insertion/deletions variants in the human 
genome (cadd.gs.washington.edu), with higher scores indicating a higher likelihood of being 
deleterious. Only variants which are in LD of any of significant independent lead variants are 
displayed in the plot. RegulomeDB rank computed based on the integration of multiple high-
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throughput datasets, including functional genomics features along with continuous values such as 
ChIP-seq signal, DNase-seq signal, information content change, and DeepSEA scores among 
others (regulomedb.org). Only variants which are in LD of any of significant independent lead 
variants are displayed in the plot.  
 
Supplemental Figure 6. Regional interrogation of the APOL1 locus among Black participants. 
Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on the X-axis. 
Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant (shown as a dark 
purple circle) and the surrounding variants is expressed using a gradient, detailed in the top right-
hand corner of the plot. Known genes are presented below the plot as arrows, indicating the 
location and size, as well as the direction of transcription, of each gene. Genetic variants which 
are not in LD of any of significant independent lead variants in the selected region are colored 
grey. CADD (Combined Annotation Dependent Depletion) score, a tool for scoring the 
deleteriousness of single nucleotide variants as well as insertion/deletions variants in the human 
genome (cadd.gs.washington.edu), with higher scores indicating a higher likelihood of being 
deleterious. Only variants which are in LD of any of significant independent lead variants are 
displayed in the plot. RegulomeDB rank computed based on the integration of multiple high-
throughput datasets, including functional genomics features along with continuous values such as 
ChIP-seq signal, DNase-seq signal, information content change, and DeepSEA scores among 
others (regulomedb.org). Only variants which are in LD of any of significant independent lead 
variants are displayed in the plot.  
 
Supplemental Figure 7. Regional interrogation of the UMOD/PDILT locus, cross-ancestry 
analysis among individuals with diabetes. Plot shows -log10(p-value) on the left Y-axis and 
genomic location (in base pairs) on the X-axis. Lead genetic variant is shown as a dark purple 
diamond. Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant 
(shown as a dark purple circle) and the surrounding variants is expressed using a gradient, 
detailed in the top right-hand corner of the plot. Known genes are presented below the plot as 
arrows, indicating the location and size, as well as the direction of transcription, of each gene.  
 
Supplemental Figure 8. Regional interrogation of the HEATR4 locus among Black individuals 
with diabetes. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) 
on the X-axis. Lead genetic variant is shown as a dark purple diamond. Pairwise linkage 
disequilibrium, r-squared, between the top lead genetic variant (shown as a dark purple circle) 
and the surrounding variants is expressed using a gradient, detailed in the top right-hand corner 
of the plot. Known genes are presented below the plot as arrows, indicating the location and size, 
as well as the direction of transcription, of each gene.  
 
Supplemental Figure 9. Regional interrogation of the UMOD/PDILT locus from transethnic 
analyses among individuals without diabetes. Plot shows -log10(p-value) on the left Y-axis and 
genomic location (in base pairs) on the X-axis. Lead genetic variant is shown as a dark purple 
diamond. Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant 
(shown as a dark purple circle) and the surrounding variants is expressed using a gradient, 
detailed in the top right-hand corner of the plot. Known genes are presented below the plot as 
arrows, indicating the location and size, as well as the direction of transcription, of each gene.  
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Supplemental Figure 10. Regional interrogation of the BICC1 locus from cross-ancestry analyses 
among individuals without diabetes. Plot shows -log10(p-value) on the left Y-axis and genomic 
location (in base pairs) on the X-axis. Lead genetic variant is shown as a dark purple diamond. 
Pairwise linkage disequilibrium, r-squared, between the top lead genetic variant (shown as a dark 
purple circle) and the surrounding variants is expressed using a gradient, detailed in the top right-
hand corner of the plot. Known genes are presented below the plot as arrows, indicating the 
location and size, as well as the direction of transcription, of each gene.  
 
Supplemental Figure 11. Regional interrogation of the PRKAG2 locus from cross-ancestry 
analyses. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on 
the X-axis. Lead genetic variant is shown as a dark purple diamond. Known genes are presented 
below the plot as arrows, indicating the location and size, as well as the direction of 
transcription, of each gene. 
 
Supplemental Figure 12. Regional interrogation of the FGF5 locus from cross-ancestry 
analyses. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on 
the X-axis. Lead genetic variant is shown as a dark purple diamond. Known genes are presented 
below the plot as arrows, indicating the location and size, as well as the direction of 
transcription, of each gene. 
 
Supplemental Figure 13. Regional interrogation of the C15ORF54 locus from cross-ancestry 
analyses. Plot shows -log10(p-value) on the left Y-axis and genomic location (in base pairs) on 
the X-axis. Lead genetic variant is shown as a dark purple diamond. Known genes are presented 
below the plot as arrows, indicating the location and size, as well as the direction of 
transcription, of each gene. 
 
Supplemental Figure 14. Violin plots of distribution of relative eGFR by APOL1 inheritance 
model among Black participants without (A) and with (B) diabetes. The boxes indicate the 75th 
(upper horizontal line), mean + SEM (black bold horizontal line), median (white dot), and the 
25th (lower horizontal line), percentiles of the distribution. The upper whiskers indicate the 
maximum value of inverse normally transformed relative eGFR slope located within a distance 
of 1.5 times the interquartile range above the 75th percentile. The lower whiskers indicate the 
corresponding distance to the 25th percentile value. Surrounding the boxes (colored area) on 
each side is a rotated kernel density plot, which is comparable to a histogram with infinitely 
small bin sizes. The left-hand panels present the violin plots for APOL1 according to a recessive 
inheritance pattern, which presumes an identical risk profile for individuals with 0 or 1 high-risk 
alleles. The right-hand panels present the violin plots for APOL1 according to an additive 
inheritance pattern, which presumes a stepwise additional risk per high-risk allele. 
 
Supplemental Figure 15. Manhattan plot of the strength of association of genetic variants with 
eGFR decline (%/year) among White individuals with chronic kidney disease. Y-axis represents 
–log10 p-value for linear mixed model of genetic variant dosage on repeated log-transformed 
eGFR measurements, adjusted for age, sex and first 10 principal components of ancestry, 
stratified by diabetes at baseline among White individuals, then meta-analyzed for diabetes-
adjusted results. X-axis indicates the chromosomal position of each SNP. A dotted red line marks 
the p=1×10-8 threshold. 



 
Supplemental Figure 16. Manhattan plot of the strength of association of genetic variants with 
eGFR decline (%/year) among Black individuals with chronic kidney disease. Y-axis represents 
–log10 p-value for linear mixed model of genetic variant dosage on repeated log-transformed 
eGFR measurements, adjusted for age, sex and first 10 principal components of ancestry, 
stratified by diabetes at baseline among Black individuals, then meta-analyzed diabetes-adjusted 
results. X-axis indicates the chromosomal position of each SNP. A dotted red line marks the 
p=1×10-8 threshold. 
 
Supplemental Table 1. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, cross-ancestry analyses (p<5 x 10-8). All genetic variants with p<5 x 10-8 for linear mixed 
model of genetic variant dosage on repeated log-transformed eGFR measurements, adjusted for 
age, sex and first 10 principal components of ancestry, stratified by diabetes at baseline and 
race/ethnicity, then meta-analyzed for cross-ancestry results. 
Supplemental Table 1.xls 
 
Supplemental Table 2. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among White individuals (p<5 x 10-6). All genetic variants with p<5 x 10-6 for linear 
mixed model of genetic variant dosage on repeated log-transformed eGFR measurements among 
White participants, adjusted for age, sex and first 10 principal components of ancestry, stratified 
by diabetes at baseline, then meta-analyzed for cross-ancestry results. 
Supplemental Table 2.xls 
 
Supplemental Table 3. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among Black individuals (p<5 x 10-6). All genetic variants with p<5 x 10-6 for linear 
mixed model of genetic variant dosage on repeated log-transformed eGFR measurements among 
Black participants, adjusted for age, sex and first 10 principal components of ancestry, stratified 
by diabetes at baseline, then meta-analyzed for cross-ancestry results. 
Supplemental Table 3.xls 
 
Supplemental Table 4. Associations of independent genetic variants with relative slope of eGFR 
in Gorski et al. summary statistics (PMID 35716955). Independent genetic variants that were 
significantly associated with the relative slope phenotype in our analyses were searched for in the 
summary statistics of the Gorski et al. manuscript (PMID 35716955) and resulting beta estimates 
and p-values are displayed. 
 
Supplemental Table 5. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among individuals with diabetes, cross-ancestry analyses (p<5 x 10-6). All genetic 
variants with p<5 x 10-6 for linear mixed model of genetic variant dosage on repeated log-
transformed eGFR measurements among individuals with diabetes at baseline, adjusted for age, 
sex and first 10 principal components of ancestry, stratified by race/ethnicity then meta-analyzed 
for cross-ancestry results. 
Supplemental Table 5.xls 
 
Supplemental Table 6. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among White individuals with diabetes (p<5 x 10-6). All genetic variants with p<5 x 10-6 



for linear mixed model of genetic variant dosage on repeated log-transformed eGFR 
measurements among White individuals with diabetes at baseline, adjusted for age, sex and first 
10 principal components of ancestry. 
Supplemental Table 6.xls 
 
Supplemental Table 7. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among Black individuals with diabetes (p<5 x 10-6). All genetic variants with p<5 x 10-6 
for linear mixed model of genetic variant dosage on repeated log-transformed eGFR 
measurements among Black individuals with diabetes at baseline, adjusted for age, sex and first 
10 principal components of ancestry. 
Supplemental Table 7.xls 
 
Supplemental Table 8. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among individuals with diabetes, cross-ancestry analyses (p<5 x 10-6). All genetic 
variants with p<5 x 10-6 for linear mixed model of genetic variant dosage on repeated eGFR 
measurements among individuals with diabetes at baseline, adjusted for age, sex and first 10 
principal components of ancestry, stratified by race/ethnicity then meta-analyzed for cross-
ancestry results. 
Supplemental Table 8.xls 
 
Supplemental Table 9. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among White individuals with diabetes (p<5 x 10-6). All genetic variants with p<5 x 10-6 
for linear mixed model of genetic variant dosage on repeated eGFR measurements among White 
individuals with diabetes at baseline, adjusted for age, sex and first 10 principal components of 
ancestry. 
Supplemental Table 9.xls 
 
Supplemental Table 10. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among Black individuals with diabetes (p<5 x 10-6). All genetic variants with p<5 x 10-6 
for linear mixed model of genetic variant dosage on repeated log-transformed eGFR 
measurements among Black individuals with diabetes at baseline, adjusted for age, sex and first 
10 principal components of ancestry. 
Supplemental Table 10.xls 
 
Supplemental Table 11. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among individuals without diabetes, cross-ancestry analyses (p<5 x 10-6). All genetic 
variants with p<5 x 10-6 for linear mixed model of genetic variant dosage on repeated log-
transformed eGFR measurements among individuals without diabetes at baseline, adjusted for 
age, sex and first 10 principal components of ancestry, stratified by race/ethnicity then meta-
analyzed for cross-ancestry results. 
Supplemental Table 11.xls 
 
Supplemental Table 12. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among White individuals without diabetes (p<5 x 10-6). All genetic variants with p<5 x 
10-6 for linear mixed model of genetic variant dosage on repeated log-transformed eGFR 



measurements among White individuals without diabetes at baseline, adjusted for age, sex and 
first 10 principal components of ancestry. 
Supplemental Table 12.xls 
 
Supplemental Table 13. Associations of single nucleotide polymorphisms with relative slope of 
eGFR, among Black individuals without diabetes (p<5 x 10-6). All genetic variants with p<5 x 
10-6 for linear mixed model of genetic variant dosage on repeated log-transformed eGFR 
measurements among Black individuals without diabetes at baseline, adjusted for age, sex and 
first 10 principal components of ancestry. 
Supplemental Table 13.xls 
 
Supplemental Table 14. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among individuals without diabetes, cross-ancestry analyses (p<5 x 10-6). All genetic 
variants with p<5 x 10-6 for linear mixed model of genetic variant dosage on repeated eGFR 
measurements among individuals without diabetes at baseline, adjusted for age, sex and first 10 
principal components of ancestry, stratified by race/ethnicity then meta-analyzed for cross-
ancestry results. 
Supplemental Table 14.xls 
 
Supplemental Table 15. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among White individuals without diabetes (p<5 x 10-6). All genetic variants with p<5 x 
10-6 for linear mixed model of genetic variant dosage on repeated eGFR measurements among 
White individuals without diabetes at baseline, adjusted for age, sex and first 10 principal 
components of ancestry. 
Supplemental Table 15.xls 
 
Supplemental Table 16. Associations of single nucleotide polymorphisms with absolute slope of 
eGFR, among Black individuals without diabetes (p<5 x 10-6). All genetic variants with p<5 x 
10-6 for linear mixed model of genetic variant dosage on repeated eGFR measurements among 
Black individuals without diabetes at baseline, adjusted for age, sex and first 10 principal 
components of ancestry. 
Supplemental Table 16.xls 
 
Supplemental Table 17. Association of APOL1 high-risk variants with eGFR slope among Black 
individuals without diabetes at baseline. Black participants with 2 G1 alleles, or 1 G1 and 1 G2 
alleles were classified as APOL1 high-risk and those with only 1 G1 or G2 allele or no G1 or G2 
alleles were defined as APOL1 low-risk. 
Supplemental Table 17.xls 
 
Supplemental Table 18. Association of APOL1 high-risk variants with eGFR slope among Black 
individuals with diabetes at baseline. Black participants with 2 G1 alleles, or 1 G1 and 1 G2 
alleles were classified as APOL1 high-risk and those with only 1 G1 or G2 allele or no G1 or G2 
alleles were defined as APOL1 low-risk. 
Supplemental Table 18.xls 
 



MVP core acknowledgements: Acknowledgment of the Million Veteran Program leadership and 
staff contributions can be found in the supplementary material entitled. 
 



Supplemental Figure 1. Quantile-Quantile Plot of associations of single nucleotide 
polymorphisms with relative slope of eGFR, among (A) cross-ancestry analyses, (B) White 
participants and (C) Black participants 
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Supplemental Figure 2. Regional interrogation of the UMOD/PDILT locus, cross-ancestry analysis
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Supplemental Figure 3. Regional interrogation of the UMOD/PDILT locus among Black participants.



Supplemental Figure 4. Comparison between longitudinal and cross-sectional eGFR data. 

Correlation between the meta-analysis results using current data and CKD-GEN and 

UKBioBank eGFR creatinine GWAS data (PMID 34272381), p-values (A) and beta estimates 

(B).  
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Supplemental Figure 5. Regional interrogation of the BICC1 locus, cross-ancestry analysis 



Supplemental Figure 6. Regional interrogation of the APOL1 locus among Black participants 



Supplemental Figure 7. Regional interrogation of the UMOD/PDILT locus, cross-ancestry 
analysis among individuals with diabetes 
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Supplemental Figure 8. Regional interrogation of the HEATR4 locus among Black individuals 
with diabetes 
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Supplemental Figure 9. Regional interrogation of the UMOD/PDILT locus from transethnic 
analyses among individuals without diabetes 
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Supplemental Figure 10. Regional interrogation of the BICC1 locus from cross-ancestry analyses 
among individuals without diabetes 
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Supplemental Figure 11. Regional interrogation of the PRKAG2 locus from cross-ancestry 
analyses  
 

 
 
  



 
Supplemental Figure 12. Regional interrogation of the FGF5 locus from cross-ancestry analyses  
 

 
  



 
Supplemental Figure 13. Regional interrogation of the C15ORF54 locus from cross-ancestry 
analyses  
 

 
 
 



 

Supplemental Figure 14. Violin plots of distribution of relative eGFR by APOL1 inheritance 

model among Black participants with (A) and without (B) diabetes  

 

 

 

P=0.002 P=0.009

Recessive inheritance model
0 = 0-1 high-risk alleles
1 = 2 high-risk alleles 

Additive inheritance model
0 = 0 high-risk alleles
1 = 1 high-risk allele
2 = 2 high-risk alleles 

A. Distribution of relative eGFR by APOL1 inheritance model among Black participants with diabetes 

P=2.1 x 10-11

Recessive inheritance model
0 = 0-1 high-risk alleles
1 = 2 high-risk alleles 

Additive inheritance model
0 = 0 high-risk alleles
1 = 1 high-risk allele
2 = 2 high-risk alleles 

B. Distribution of relative eGFR by APOL1 inheritance model among Black participants without diabetes 

P=1.6x10-10



UMOD/PDILT

BICC1

Supplemental Figure 15. Manhattan plot of the strength of association of genetic variants with eGFR decline 
(%/year) among White individuals with chronic kidney disease.



APOL1Supplemental Figure 16. Manhattan plot of the strength of association of genetic variants with eGFR decline (%/year) in among Black 
individuals with chronic kidney disease.
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