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Figure S1. PCA plot for the WGBS data of microdissected 10 human kidney 
tubules. X-axis and Y-axis represent PC1 and PC2, respectively. 
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Figure S2. Enrichment analysis of transcription factor (TF) binding motifs in 
the DMRs using HOMER package. Top 5 TF binding motifs are selected based 
on p-values. 
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Figure S3. Estimated protein expression levels in various tissue and cell types 
(1). Blood cell types are marked red. 
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Figure S4. GREAT functional annotation analysis of the hyper- (A) and hypo-
DMRs (B). 
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Figure S5. Selected gene set enrichment analysis (GSEA) results of genes that 
are increased and decreased in DKD. Color represents relative expression level 
of each gene from low (blue) to high (red) in DKD samples. (A) Genes associated 
with fatty acid metabolism. (B) Genes associated with TNF signaling via NFKB. 
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Figure S6. Gene set enrichment analysis (GSEA) results of genes that are 
upregulated in control or in DKD . 
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Figure S7. The expression of Tnf in mouse kidney cells as identified by single 
cell RNA sequencing. 
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Figure S8. Generation of cell lines with dCas9-Tet1. (A) Relative transcript 
level of Cas9 in the control, dCas9-Tet1CD cell clones and dCas9-Tet1CD_IM 
cells. (B) Representative images of Cas9 immunostaining of control, dCas9-
Tet1CD cells and dCas9-Tet1CD_IM cells. Data are presented as means ± SEM 
and analyzed by one-way ANOVA with Tukey’s post hoc tests. 
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Figure S9. Bisulfite PCR sequencing. (A) Bisulfite sequencing analysis of TNF 
DMR in control and dCas9-Tet1CD cells transfected with DMR sgRNAs. Batch 2 
and 3 were independent experiment. (B) Combined methylation level of 13 CpG 
loci in TNF DMR in cells. Data are presented as means ± SEM. 
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Figure S10. TNF transcript level of dCas9-Tet1CD or control cells transfected 
with guide RNA. Relative transcript level of TNF in Cas9 control (CTR), dCas9-
Tet1CD cells or dCas9-Tet1CD_IM cells transfected with single sgRNA 1, 2, 
3.  Data represent means ± SE.  
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Figure S11. Gene expression results showing the expression levels of 
TNFRSF1B gene in human control and DKD samples. In human patient 
samples TNFRSF1B gene expression was associated with interstitial fibrosis and 
kidney function (eGFR). P-value was calculated using linear regression models 
adjusted for age, sex, race, diabetes and hypertension (2).  
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Figure S12. Representative kidney histological images of control, diabetic or 
mice treated with TNF. (A) Schematic diagram of STZ and TNF treatment and 
urine collection. (B) Representative images of H&E stained kidney sections from 
control STZ-treated and STZ/TNF-treated mice. Scale bars, 20 um. 
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Table S1. Demographic and clinical characteristics of data sets. The values are 
the mean and standard deviations shown in parentheses (SD) or the absolute 
number with the percentage of patients shown in parentheses. The value for 
interstitial fibrosis is the percentage of the biopsy sample showing fibrosis, with 
0% being no fibrosis and 100% being complete fibrosis. The value for lymphocytic 
infiltrate was scored by histology analysis of the biopsy samples (0-3). 
Abbreviations: eGFR, estimated glomerular filtration rate; BMI, body mass index.  
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Table S2. Demographic and clinical characteristics of the replication cohort. 
The values are the mean with the standard deviation shown in parentheses (SD) or 
the absolute number with the percentage of patients shown in parentheses. The 
value for interstitial fibrosis is the percentage of the biopsy sample showing 
fibrosis, with 0% being no fibrosis and 100% being complete fibrosis. The value 
for lymphocytic infiltrate was scored by histology analysis of the biopsy samples 
(0-3). Abbreviations: eGFR, estimated glomerular filtration rate; BMI, body mass 
index. 
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Table S3. Guide RNA primer sequences. 
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Table S4. qPCR primer sequences. 
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