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Glutathione S- transferase mu 1 (GSTM1) catalyzes the conjugation of glutathione with a
range of electrophiles. Having 0 copies of (GSTM1) has been associated with two-fold
higher risk for CKD progression in African Americans with CKD attributed to
hypertension.* Further, the risk of CKD progression associated with 0 copies of GSTM1
versus 2 copies of GSTM1 was reported to be higher in those with 2 copies of the APOL1
renal risk allele than in those with 0 or 1 copy of the APOL1 risk allele.” Taking
advantage of the rich phenotype and genetic data in the ARIC study, we will investigate
the association of GSTM1 copy number with CKD and ESRD. GSTM1 copy number will
be determined using exome sequencing reads.

5. Main Hypothesis/Study Questions:

Having 0 copy of GSTM1 will be associated with higher risk for kidney function decline
compared with those with 1 or 2 copies.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Study design: prospective cohort study

Inclusion criteria: Participants with exome sequencing data in Freeze 5 and with data in
incident kidney outcome, and values in covariates.

Outcomes:

1) incident CKD defined as a composite outcome of eGFR decline to below 60
mL/min/1.73m? with at least a 25% drop, CKD related hospitalization, or end-
stage renal disease.’

2) ESRD

Predictor: GSTM1 copy numbers estimated using exome sequencing reads

Other variable of interest at visit 1: age, gender, race, diabetes, hypertension, eGFRcr,
BMI

Data analysis:

For the determination of GSTM1 copy numbers, we will process the exome sequencing
reads of chromosome 1 where GSTML1 is located. We will first apply quality control to
remove exons with low coverage and mappability and at the extreme of GC content using
the CODEX package. Then the coverage at each exon will be normalized using the
median coverage of chromosome 1. The number of copies of GSTM1 will be determined
by detecting break points in the distribution of the normalized coverage.



The association between GSTM1 copy number and kidney outcome will be analyzed in
European and African Americans separately to avoid confounding by population. The
association will be evaluated using Cox regression controlling for age, sex, baseline
eGFR and known risk factors of CKD or ESRD. We will also perform stratified analysis
by APOL1 risk status, hypertension, and diabetes.
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