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4. Rationale;:



Plasma lactate is a measure of oxidative capacity, the ability to meet increased
energy demand®. Recent studies have shown that increased plasma lactate levels are
associated with insulin resistance and type 2 diabetes®*. The heritability of change in
lactate concentration is estimated to be 84% and the heritability of maximal lactate
concentration is estimated to be 82%>°
Yet, few genetic variants have been associated with plasma lactate’

. Some of the genes that have been implicated are involved in glycolysis substrate
transportation into mitochondria and mitochondrial channels involved in establishing the
ion potential gradient’

. And to our knowledge, no genome-wide study of plasma lactate has been conducted.
Identifying common genetic variants associated with plasma lactate levels can inform
possible pathogenesis of insulin resistance and other type 2 diabetes related traits.

5.  Main Hypothesis/Study Questions:
Common genetic variants are associated with plasma lactate.

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
Genome-wide association study.

Inclusion criteria
All black and white ARIC participants from visit 4 with plasma lactate and genome-wide
array data.

Qutcome
Plasma lactate levels at visit 4 as a continuous outcome, log-transformed if right-skewed.

Covariates
Age at visit 4, Gender, Center, Body mass index, Waist circumference, Principal
components associated with the outcome at p<0.05.

Predictor
Imputed genotype dosage using 1000 Genomes reference panels.

Statistical analysis

We will use linear regression to test for association with plasma lactate stratified by race
group (5960 Whites, 1507 Blacks) in ARIC visit 4. Significant threshold is set at the
genome-wide significance of 5e-8.

In order to elucidate the underlying biological mechanism, we will then test the
association of the genome-wide significant variants with disease traits. Linear regressions



will be performed for continuous outcomes such as insulin resistance measured as
HOMA-IR and logistic regressions will be performed for binary outcomes such as type 2
diabetes. Statistical significance will be determined by adjusting for the number of
candidate genetic variants. By implementing mediation analysis with the above disease
traits and plasma lactate, we can get closer to understanding the causal timeline.

We also aim to input the GWAS results from above to inform a gene set enrichment
analysis. From the genome-wide significant genetic variants, we will define a priori a set
of candidate genes to input into MAGENTA®. The results will indicate whether these
candidate genes are enriched for statistical significance more than expected by chance.

We would like to replicate the findings from the above, proposed analyses in an
independent cohort. We are currently working with the Beaver Dam Offspring Study for
possible replication. Blood lactate was measured on 2556 Whites. Genotyping
information is available from the ITMAT-Broad-CARE (IBC) array with 50,000
cardiovascular candidate variants with possibility of de novo genotyping®.

Strengths and Limitations

This study proposes to investigate genetics of the plasma lactate phenotype, which has
not been previously studied. A limitation is that there are a limited number of studies
available for replication and only single measurements of plasma lactate are available in
ARIC visit 4.
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