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FOCUS OF THE 
NUTRITION RESEARCH 
INSTITUTE
Why do metabolism and nutrition 
differ between people?

Identify how our genes and 
environment change our responses to 
nutrition.

Precision Nutrition: the next frontier



• Birth defects
• Brain development
• Obesity & Cancer 

(HURSTING)
• Eye disease
• Fetal Alcohol Spectrum 

Disorders (SMITH)

• Gout
• Heart disease (MEYER)
• Liver disease
• Memory loss
• Muscle function
• Obesity

Currently, 17 faculty scientists and their 
research teams are exploring how nutrition 
impacts some of today’s most pressing 
health issues



• Genome
• Epigenome
• Exposome
• Microbiome



• Single Nucleotide Polymorphisms (SNPS)
• Structural polymorphisms (SP or SV)
• Genetic variants (allelic variants)





Helix (Illumina spinoff)
• Maternal mitochondria markers
• Paternal  Y-chromosome markers
• Whole genome exon sequencing
• Your DNA is proprietary
• Your DNA sequence can be 

shared with other specialists
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Helix Geno 2.0: John Edgar French
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ADH1B; rs1229984; A/G, Protective for esophageal cancer.

CYP1A2; rs762551; A/A, High metabolism; less stimulating variant.
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Disease Models & Mechanisms 9:101-103, 2016



Exposure Biology 
Program

Identify genetic variants in 
humans & animal models, 
develop technology, and 

biomarkers of exposure & disease

Human Genetics 
Program

Identify genetic variants in 
humans & animal models, develop 

technology, and biomarkers of 
exposure & disease

• GWA Studies
• Data Analysis
• Replication
• Sequencing

• Database
• Function
• Translation

• Environmental Exposures
• Diet/Nutritional Status
• Life Stage
• Psychosocial Stress and 

Addictive Substances/ Physical 
Activity

The Genes, Environment, and Health Initiative (GEI) 2006

Genetic Susceptibility - Linking Exposure to Disease
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A Auton et al. Nature 526, 68-74 (2015) doi:10.1038/nature15393

Population sampling.

Auton et al. Nature 526, 68-74 (2015) doi:10.1038/nature153931000 Genomes Project
88 million variants (SNP & SV) 

Human populations
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Genetic Diversity in 100 Inbred Strains



The Collaborative Cross MAGIC Mice

The Complex Traits Community
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?CC/DO mice?
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[SNP/CNV]

[CC/DO mice]

[GEI; GNI]

[Reverse Genetics]

[Forward Genetics] [CC/DO mice]



èJ:DO mice
(CC G2:F4-F5)

Collaborative Cross (CC) & Diversity Outbred (J:DO) Models

≈45 million segregating SNPs & structural variants

≈12% minor allele frequency

4-8 Mb 
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Smallwood et al. G3 4:2353, 2014



Apolipoprotein B mRNA editing enzyme, 
catalytic polypeptide]



Obesity & Mammary Gland Cancer and Resistance to Chemotherapy

Melissa VerHague, PhD Jody Albright

Michael Coleman, PhD Steven Talbert



Alcohol Toxicity and Fetal Alcohol Syndrome Disorder

George Flentke, PhD Eneda Pjetri, MD, PhD



John Shea Salvadore Fabela, PhD

Obesity and Cardiovascular Disease



Steve Zeisel, MD, PhD 
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