
710

A Strategy for Analyzing Gene–Nutrient Interactions  
in Type 2 Diabetes

Carolyn Wise, M.Sc., and Jim Kaput, Ph.D.

Author Affiliation: Division of Personalized Nutrition and Medicine, Food and Drug Administration/National Center for Toxicological Research, 
Jefferson, Arkansas

Abbreviations: (ADP) adenosine diphosphate, (DRI) dietary reference intake, (GWAS) genome-wide association studies, (NAD) nicotinamide 
adenine dinucleotide, (NHANES) National Health and Nutrition Examination Survey, (QTL) quantitative trait loci, (SNP) single nucleotide 
polymorphism, (T2DM) type 2 diabetes mellitus

Keywords: gene - nutrient interactions, Metacore, micronutrients, obesity, quantitative trait loci, Type 2 diabetes

Corresponding Author: Carolyn Wise, Division of Personalized Nutrition and Medicine, FDA/National Center for Toxicological Research,  
3900 NCTR Road, Jefferson, AR 72079; email address Carolyn.wise@fda.hhs.gov

 Journal of Diabetes Science and Technology
 Volume 3, Issue 4, July 2009 
 © Diabetes Technology Society

Abstract
Type 2 diabetes mellitus (T2DM), like all chronic diseases, results from interactions between multiple genes 
and multiple environmental factors. Nevertheless, many research studies focus on either nutrition or genetic 
factors independently of each other. The challenges of analyzing gene–nutrient interactions in T2DM are the  
(i) genetic heterogeneity in humans, (ii) complexity of environmental factors, particularly dietary chemicals, and 
(iii) diverse physiologies that produce the same apparent disease. Many of these variables are not accounted 
for in the design or study of T2DM or, indeed, most chronic diseases, although exceptions are noteworthy. 
Establishing experimental paradigms to analyze the complexity of these interactions and physiologies is 
challenging, but possible. This article provides a strategy to extend nutrigenomic experimental strategies to 
include early environmental influences that may promote adult-onset disease.
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