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Projects

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

e 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.

NCiBI
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Defining a Personalized Nutritional Intervention

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

e 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

The Study
*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.
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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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Identification of a Lipokine,
a Lipid Hormone Linking Adipose Tissue
to Systemic Metabolism

Haiming Cao, Kristin Gerhold, ' Jared R. Mayers,' Michelle M. Wiest,? Steven M. Watkins,? and Gokhan S. Hotamisligil'
Department of Genetics and Complex Diseases, Harvard Schoaol of Public Health, Boston, MA 02115, USA
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The peripheral blood transcriptome dynamically
reflects system wide biology: a potential diagnhosfic
tool

CHOONG-CHIN LIEW, JUN MA, HONG-CHANG TANG, RUN ZHENG, and
ADAM A. DEMPSEY

TORONTO, ONTARIQ, CANADA AND BOSTON, MASSACHUSETTS

In our genome-wide survey of gene expression in human peripheral blood cells
using both an expressed seljuence tag (EST) and a microarray hybridization ap-
proach, we identified the expression of a large propertion (approximately 80%) of
the genes encoded in the human genome. Comparizon of the peripheral blood
franscriptome with genes expressed in nine different human tissue types revealed
that expression of over 80% was shared with any given fissue. We also sought to
determine whether those gene franscripts undetected by these methods were also
expressed in peripheral blood cells. Using reverse-transcriptase-polymerase chain
reaction, we detected additional tissue-specilic gene transcripts including beta-
myosin heavy chain (heart specific) and insulin (specific to pancreatic islet beta
cells), in circulating blood cells. Arguably, the detection of low levels of fissue-
specific franscripts could be considered products of “illegifimate” franscription;
however, our study also demonstrates that envirenmental conditions affect the
transcriptional regulation of insulin in the peripheral blood. We thus hypothesize that
blood cells can act as senfinels of disease and that we could capitalize on this
property of blood for the diagnosis/prognosis of disease (the “Sentinel Principle™).
Peripheral blood is an ideal surregate fissue as it is readily cblainable, provides a
large biesensor pool in the form of gene transcripts, and response to changes in the
macro- and micro-environments is detectable as alterctions in the levels of these
gene franscripts. (J Lab Clin Med 2004;147:126-132)

Table |. Genes expressad In pedpheral blood calls shared with one of ning hurnan tlsauess

Tissues Brain Colon Haart Kidney Livear Lung Prestate Splesn Stemach
Murrer of 13561 137ET 12440 13423 13840 18202 11706 13224 10893
geres/expressad
Murrber of co-axpreased 11423 11360 10472 11166 11490 123 O2E5 10892 a
geras in blood
Percantaga of co- 81.0% 82.5% 84.2% 83.2% 33.0% 80.9% 83.0% 85.0% 5.308
axpraszed ganes in

blocd
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Gene changes sorted on PUFA day 2
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[oenenvie ! Down in PUFA; Up in CHO
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Relatedness mapping to estimate dietary macronutrient

Content from gene expression

Lipid CHO
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The relative levels of gene expression within 1=

a sample will be dependent on genetic ;— ) — 1

makeup and environment (dietary g /% — 5
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* Identifying the genes that change under experimental dietary 6 -9

conditions will provide a set of dietary ‘indicators’ that may be 6—— — &

relatively dependent on diet 273 3 9___ 7~ 7

* Assigned a rank-ordered principal value to the most highly Q —— 1(7) T

expressed genes that were altered in a statistically significant 10

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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Clustering and Macronutrient Mapping
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Analytical Hierarchy
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