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Human research participants
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Individual-level data are protected and are not available because of ethical restriction, as they were not consented for sharing on a public platform. Summary
methylation data are available for analysis by qualified researchers who fulfil criteria for access by providing a copy of the research proposal and analysis plan, proof
of ethics approval for the planned methylation analysis, and institutional endorsement of server data security. Readers and colleagues who are interested to obtain
further information about the study can contact the Hong Kong Institute of Diabetes and Obesity, The Chinese University of Hong Kong, Hong Kong at
hkido@cuhk.edu.hk. The summary statistics of significant CpG sites and the multi-site models generated in this study are provided in the Supplementary
Information. We have also created a web-based tool using Shiny app so that readers can use the tool to calculate eGFR and eGFR slope based on methylation data,
or perform look-up of association between CpG methylation and eGFR. The tool can be accessed at http://hkdbrmlab.shinyapps.io/DKD_EWAS/. Source data are
provided with this paper.

Contact person for the Hong Kong Diabetes Register: Professor Ronald Ma, rcwma@cuhk.edu.hk

Contact person for the Native American cohorts: Dr Rob Hanson, rhanson@phx.niddk.nih.gov

Findings of the study are applicable to both male and female subjects. To eliminate sex-specific biases in our findings, we
have included sex as a covariate of our statistical models. Analyses have therefore considered the effects of sex differences.
Analyses were conducted using self-reported status of male/female for the subjects. Individual-level data were not suitable /
available for sharing.

The population characteristics of the study population are summarized in supplementary table 1. Among the patients, 19.7%
had DKD at baseline, defined as eGFR<60ml/min/1.73m2 (Supplementary Table 1, Supplementary Figure 1). During a median
follow-up period of 14.6 (Q1-Q3: 8.3-19.4) years, 33% developed ESKD. During the follow-up period, the included subjects
had a median number of eGFR measurements of 29 (Q1-Q3: 15-46), and the median eGFR slope during follow-up was -2.27%
(Q1-Q3: -9.11 to -0.65) change of eGFR per year.

Participants were recruited into the Hong Kong Diabetes Register via our diabetes mellitus and endocrine centre, referral
from primary care clinics, as well as patients under care at the medical and diabetes clinics of our hospital, the Prince of
Wales Hospital.

Clinical research ethics approval was obtained from the Joint Chinese University of Hong Kong-New Territories East Cluster
Clinical Research Ethics Committee.

The epigenome-wide association study was planned so that it would include 400 T2D patients with incident renal complications, matched by
400 control T2D subjects free of complications despite a long disease duration (>10 years T2D). An additional 400 T2D with incident CVD were
included as another comparison group, with matched controls. Given some overlap between the control samples, approximately 600 controls
subjects with T2D and free of complications were included in total. This study design will provide approximately 100% power at a significance
level of != 10-6, or 98% power at a significance level of != 10-8 to detect a methylation variable position (MVP) with methylation odds ratio of
1.78, or a difference in mean methylation rate between cases and controls of 10.8%, as calculated in a review article with discussion on
different sample size for EWAS (Rakyan VK, Down TA, Balding DJ, Beck S (2011) Epigenome-wide association studies for common human
diseases. Nat Rev Genet 12: 529-541.)

Subjects with methylation data that did not pass the quality control were excluded.

Findings from the study were replicated in an independent cohort of Native American patients with type 2 diabetes with longitudinal follow-
up of renal function and in whom methylation data generated on the same Illumina Infinium array platform is available. The prediction of
ESRD using methylation multisite model was replicated using an additional cohort of Native Americans with type 2 diabetes with longitudinal
follow-up. In addition, functional analysis in cohorts with methylation data and renal histological changes were examined.

Not applicable as the study was an observational study and not a clinical trial.

Not applicable as this was not a randomized clinical trial. Methylation data was first evaluated and QC completed before any clinical data was




