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Why is there a
distribution of health
within a population ?

Why is there a
distribution within
cases (disease)?

Is risk as calculated for
population useful for
the individual??

The Questions for
Personalizing Healthcare

http://science.cancerresearchuk.org/cri/research/population_studies/?version=2

What path to
knowledge??

http://science.cancerresearchuk.org/cri/research/�
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Basis of Nutrigenomics

Genotype X Environment Interactions

A different effect of a genotype on disease
in persons with different environmental exposures

A different effect of an environmental exposure on 
disease risk in persons with different genotypes

Ottman, Prev. Med 25, 764 (1996)

The main effect(s) may be
genotype x environment interaction(s)
for chronic diseases and modifying effects

Statistical
Parlance
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The Logic
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Population Cases

Limited variations
may reduce effect size

Human genetic, nutritional, physiological variations

Insanity

Doing the same things
over and over and 

expecting 
different results

Albert Einstein
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The Process

(1a) Pre-select and bin individuals  
of different phenotypes

Phenotypic Variation

2a) Compare

Genotype x
Environment
Interactions

3a)  Fill in bins

(With dietary assessments)

(1b)  Pre-select and bin individuals
of different genotype x 
environment interactions

or

Genetic x Environment Interactions
3b)  Fill in bins

Kaput, Curr Op. Biotech 19, 110 (2008)

2a) Compare

Genotype x
Environment
Interactions

`
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Object
Oriented
Relational
Database

Phenotype

Instrument

Sample Info

Data

Sample file

Data
Sample

Phenotype

Analyses

Data Capture &  Analyses
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Information System Schematic 

Patient
Management Database

Phenotypic 
Data 

Warehouse

Participant Enrollment 
Materials

Encryption
Decryption

Phenotypic 
Engine

Patient 
Identifiers

De-identification Process

Coded Data

MRNs
SSNs

Medical 
Record

Kibbe, Northwestern University
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Electronic Repository

Clinical data/automated mining

Epidemiological data

Genotype/haplotype/sequence

Diet and nutrition

Kibbe, Northwestern University

Other lifestyle



Lumen

Nucleus

Rosiglitazone – 15-deoxy-PGJ2 Interaction Elements 

Kaput et al, Pharmacogenomics 8, 369 (2007)

DietDrug
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Genetic and Molecular Databases and Tools

http://www.ncbi.nlm.nih.gov/sites/gquery?itool=toolbar
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Mouse Databases and Tools
http://research.jax.org/resources/index.html
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Nature Reviews Genetics 9, 678 (2008)
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Food Composition Databases



Division of Personalized Nutrition and Medicine

Food Information Databases
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Data & Semantic Interoperability

National Biospecimen Network

caBIG – NCI Cancer Network
Kibbe, Northwestern University https://cabig.nci.nih.gov/
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The most basic issue of organizational success is
matching a  system’s complexity to its environment

Making thinks work: solving complex problems in a complex world
Yaneer Bar-Yam.  Knowledge Press 2004

The complexity of the system performing that task must 
match the complexity of the task

Each person has a limited level of complexity

Distribute the complexity of the task among many 
individuals

Analyzing Complex Systems

New England Complex Systems Institute (http://necsi.org)

http://necsi.org/�
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Analyze flow of information among teams

Create an environment where evolution can take place

Organizations that learn by evolutionary change create 
an environment of innovation

Evolution happens through competition and cooperation

Coordinating the Team

Making thinks work: solving complex problems in a complex world
Yaneer Bar-Yam.  Knowledge Press 2004

New England Complex Systems Institute (http://necsi.org)

http://necsi.org/�
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Will omics improve nutrition/physical activity
screening or replace them?

What is needed to do better research bridging nutrition
and the various omics?

What is needed to allow scientists from multiple
disciplines to improve their studies and
more toward personalized nutrition?

Questions
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Website to guide investigators on choosing
appropriate tools for particular applications

Website (NLM or NAL) as a repository for study data

Publish proceedings of workshop?

If so, which tools?

Outcomes
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Geographical Genetics

Novembre et al NRG 2008

197,146 loci 
1,387 individuals

50% within ~200 miles of origin
90% within ~450 miles of origin
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New:  A1, B1, B2, C1, C2  =  Genotype X Environment Interactions
Old: A, B, C = single genes or GWA, no environment (1,2)

B

2
Unsupervised Analyses

Dimensionality reduction + classification algorithms
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