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3.  Timeline:

Data analysis to begin in Summer 2015.

Preliminary data to be used for abstract submission to ADA in early 1/2016.
Manuscript to be written and submitted for publication by end of 2016.

4. Rationale:

In prior analyses of the ARIC cohort, we have shown low-normal serum potassium (K) to be a
risk factor of incident diabetes, independent of traditional risk factors,(1) and to have greater
effect on diabetes risk among African-Americans compared to whites.(2, 3) We have confirmed
this association in the JHS cohort (unpublished results) However, as with all risk factors, a low-
normal serum K was not perfectly predictive of an increased risk of diabetes.

Based on findings from genome-wide association studies, a few genetic variants associated with
increased diabetes risk reside on genes encoding K-channels of pancreatic B-cells.(4) These
genes include KCNJ11, KCNQ1, and ABCCS8.(4, 5) The polymorphisms in KCNJ11, rs5219 and
rs5215, are associated with an increased risk of type 2 diabetes in Caucasians and East Asians.(6)
And, according to Genecards, rs5219 has also been found to be significant in African cohorts,
with an overall allele frequency of 29%. (www.genecards.org) A meta-analyses of GWAS data
in African Americans, including data from ARIC, found that 2 mutations within the KCNQ1
gene were significantly associated with increased diabetes risk.(7) While these mutations of K-
channels have been studied and associated with functional changes,(5) one could hypothesize
that a low serum K could impact the function of these channels, with potentially more impact on
a functionally-mutated channel.

A previous study has evaluated the significance of genetic variants on diabetes risk in the entire
ARIC cohort; however this study evaluated the impact of only those genetic variants for which
data was present in ARIC as well as 2 additional cohorts, including variants of the KCNQL1 gene.
(7) The genetic variants that they assessed did not include the more common KCNJ11
polymorphisms.

The potential impact of low-serum K on diabetes risk may be stronger among people with an
increased risk of diabetes due to K-channel polymorphisms in the KCNJ11, KCNQ1, and
ABCCS8 genes. If this is true, then correcting low-serum K through pharmacologic or dietary K
supplementation may preferentially help to decrease diabetes risk in people with these genetic
variants.

5. Main Hypothesis/Study Questions:

We propose to study the association of the KCNJ11 polymorphisms (rs5219 and rs5215),
KCNQ1, and ABCC8 polymorphisms on diabetes risk in the ARIC and JHS cohort. And we
propose to test for an interaction between serum K and these genetic variants. By testing for such
an interaction, we will determine if, among participants with these genetic variants, a low-normal
serum K was a stronger predictor of diabetes risk compared to those participants without these
genetic variants.



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).

Exclusions:

Similar exclusions to be used for main analyses of ARIC and JHS cohorts to include: Diabetes
prevalent at baseline visit; missing information on diabetes status at follow-up exams; missing
information on serum K at baseline; eGFR < 30 mL/min.

Inclusions:
ARIC and JHS participants free of diabetes at baseline and who have agreed to have DNA
information used for research purposes.

Outcome:
Incident diabetes at any of the follow-up visits. In ARIC, may also include Self-reported
cases/medication use reported during the annual telephone calls after V4.

Variables of interest:
Main exposures:
1. Serum K
2. KCNJ11 polymorphisms: rs5219, rs5215
3. KCNQ1 polymorphisms: rs231356, rs2283228, rs2237892, rs2237895, rs2237897, and
rs231362
4. ABCCS: rs757110

Interaction term:
Will evaluate for possible interaction between serum K and these genetic variants

Covariates of interest:

-Age, sex, race, center, BMI, waist circumference, serum creatinine/eGFR, physical activity,
parental history of diabetes, presence of hypertension, systolic blood pressure, serum sodium,
fasting glucose and insulin levels, income, use of diuretics.
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