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Ongoing
• Using Systems Biology to Understand Islet Adaptation and Failure in 

a Model of Type 2 Diabetes
• Molecular Determinants of Aerobic Capacity in a Rat Model of the 

Metabolic Syndrome
• Defining a Biomarker for Macronutrient Intake in Humans
Launching
• Broad and Deep Phenotyping of Individuals Enrolled in the 

Investigational Weight Management Clinic

Each project has collaborations with NCIBI researchers to 
develop tools to understand environmental effects on phenotype.

Projects
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• Nutrients are inescapable environmental substances that have a differential 
effect on risk for disease

• Study goals
– Create an unambiguous biomarker signature of short term and long term 

macronutrient intake
– Prospectively define macronutrient advice to individuals based on baseline 

phenotypic characteristics

•Period 1, isocaloric, high polyunsaturated fat diets (10-15% protein, 35-50% 
carbohydrate, 40-50% fat, <10% fat as saturated).
• Period 2, isocaloric, high carbohydrate diet (10-15% protein, 60-70% 
carbohydrate, 15-30% fat, <10% fat as saturated).  

Blood for metabolites and transcripts assessed at baseline and at 2, 7, 21 
days of diet.

The Study

Defining a Personalized Nutritional Intervention
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Lipomic assessment of plasma
• Can macronutrient consumption be detected in fatty acid profiles?
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Palmitoleic acid: derived from de novo FA synthesis
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Down in PUFA; Up in CHO
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Relatedness mapping to estimate dietary macronutrient
Content from gene expression

The relative levels of gene expression within 
a sample will be dependent on genetic 
makeup and environment (dietary 
macronutrients).  

• Identifying the genes that change under experimental dietary 
conditions will provide a set of dietary ‘indicators’ that may be 
relatively dependent on diet
• Assigned a rank-ordered principal value to the most highly 
expressed genes that were altered in a statistically significant 
manner in by each diet, either up or down.

• Compare the rank order of ‘test’ sets with the ‘standard’ sets 
developed (essentially the standard curve). Used a 
nonparametric,
rank-based pattern-matching strategy
based on the Kolmogorov-Smirnov statistic.
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Control

Clustering and Macronutrient Mapping

LCHO

p=0.058p=0.423
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Analytical Hierarchy
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