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Abstract
Obesity and diabetes are metabolic diseases whose prevalence is rising due to failure of homeostatic
mechanisms to counter environmental challenges. Environmental factors such as diet, circadian inputs, and
pharmacological agents regulate the output of the genome via transcription factors (TFs). Cell-type specific
functions of TFs are largely determined by three factors 1) cell-specific expression of the TF; 2) epigenomic
factors that make specific regions of genomic DNA accessible to the TF; and 3) DNA-sequence specificity of
the TF. Sequence-specificity is the most proximal regulator of TF interaction with the genome and, while the
genome is the same in virtually all cells of a given individual, natural genetic variation in the population is the
major determinant of personal traits that distinguish individuals from one another.
Nuclear receptors are a class of TFs whose activities are directly influenced by binding to hormones,
metabolites, and drugs that alter their transcriptional activity. The nuclear receptor PPARɣ is expressed most
highly in fat cells and is required for adipocyte differentiation as well as differentiated fat cell functions. In
humans as well as mice there is strong genetic evidence that PPARɣ activity influences insulin sensitivity.
Moreover, thiazolidinedione drugs such as rosiglitazone are potent PPARɣ activators that increase insulin
sensitivity in obese mice and humans. However, while their ability to reverse insulin resistance is unique, side
effects limit their clinical use. We have explored the role of natural genetic variation in the activity of these

drugs. We find that single-nucleotide polymorphisms (SNPs) control PPARɣ binding in adipocytes from
different individuals, often by changing the DNA-sequence directly bound by PPARɣ or one of its cooperating
TFs such as C/EBP and NF1. This correlates with individual-specific effects of rosiglitazone on adipocyte
gene expression. One highly informative SNP causally determines a site of PPARɣ binding that is the
gatekeeper for rosiglitazone-dependent gene expression and cholesterol metabolism in human adipocytes.
This common SNP is also a major determinant of undesired serum cholesterol increases in rosiglitazonetreated diabetics. These findings highlight human genetic variation as an underlying cause of individual
differences in PPAR function and patient responses to antidiabetic drugs, with broader implications for the
development of personalized therapies for metabolic disorders.
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