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4. Rationale: We previously identified MYH9 to be a susceptibility gene for end stage
renal disease (ESRD) in African Americans (1). MYH9 encodes the protein nonmuscle
myosin heavy chain class Il isoform A (NMMHCIIA), and a common SNP (rs4821480 or
rs4821481) was found to be significantly associated with increased risk of non-diabetic
ESRD in the African Americans recruited from the Johns Hopkins MALD component of
the Family Investigation of Nephropathy and Diabetes consortium (JH-FIND). While
this SNP has a minor allele frequency of 40% in African Americans, the corresponding
frequency in the HapMap Caucasian samples (CEUI) is only about 2%. It is unknown
whether this SNP, or another SNP in this gene, is associated with kidney disease in
individuals of European ancestry. Therefore, we propose to integrate the entire region of
MYH9 on the Affy GWAS chip and determine whether SNPs in MYH9 are associated
with chronic kidney disease in European Americans. Due to the low frequency of the
main SNP of interest in this population, we propose a meta-analysis of the results from
ARIC and Framingham Heart Study.

5. Main Hypothesis/Study Questions:

The primary goal of this proposal is to examine whether SNPs in MYH9, specifically
rs4821480, are associated with CKD in individuals of European ancestry.

We hypothesize that MYH9 susceptibility alleles are associated with prevalent CKD and
lower eGFR at ARIC visit 1. In addition, we hypothesize that the association will be
stronger among non-diabetic individuals compared to diabetic individuals.

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).

We propose to use all the genotype data within the MYH9 region from the Affy GWAS
chip. Only individuals who had “cleaned” genotype data from the GWAS will be
included. Due to the low prevalence of the main associated SNP in Caucasian
populations, we are proposing to combine our results with those from the Framingham
Heart Study.

Primary exposure: Genotypes of MYH9 SNPs from GWAS data

Primary outcomes:

The primary outcome will be a binary outcome of cumulative CKD. Cases are all
prevalent CKD cases at baseline (eGFRscr < 60 at visit 1) and all incident CKD. Incident
CKD will be defined by either 1) a decrease in eGFR < 60 mL/min/1.73 m2 at the 3- or
9-year follow-up examination or 2) a death or hospitalization with an ICD-9 code
indicating CKD during the extended follow-up. Controls are all non-cases. This



outcome is referred to as “CKD”. Secondary outcomes will include continuous measure
of eGFR.

Data analysis: Analysis will be similar to our plan in CKD-GWAS work. Each of the
SNPs to be examined will be analyzed individually for association with phenotype of
interest while adjusting for age, sex, center, and any of the 10 principal components that
are associated with the outcome. For CKD, logistic regression models and the Wald
statistic for significance testing will be used. For eGFR, general linear regression models
and the F-statistic for significance test will be used. We will compute the overall test of
genotypic association with two degrees of freedom and the recessive genetic model,
which was the one that appeared to be most appropriate in the African Americans from
the FIND study. In addition, all analyses will be stratified by diabetes and hypertension
status, and an interaction term for diabetes and hypertension will be included and test of
significance will be performed. Significance of rs4821480 will be declared with an alpha
of 0.05 as that was the original SNP identified in the African Americans. For the rest of
the SNPs in MYH9, we will use a Bonferroni-corrected alpha of 0.05/number of SNPs
examined.

Each study (ARIC and FHS) will perform their own data analysis. Mandy Li from Johns
Hopkins will perform the meta-analysis. The ARIC data will not be distributed to
investigators outside of the ARIC study.
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