
Exposure Biology Program:  Budget

FY06 FY07 FY08 FY09 FY10 TOTAL

GEI 14,000 14,000 14,000 14,000 56,000

NIEHS

TOTAL

5,600 5,500 8,450 8,450 32,000

19,600 19,500 22,450 22,450 88,000

4,000

4,000



Exposure Biology Program

4540,00010,00010,00010,00010,000Environmental Sensors

<1100100Workshops

2018,0004,5004,5004,5004,500Integration of Biomarkers and 
Biosensors

88,000

4,000

5,900

16,000

TOTAL % FY10FY09FY08FY07COMPONENT

9520,15021,25021,25021,350Total

51,0001,0001,0001,000Opportunity Fund

72,9502,950Application to GWA

184,0004,0004,0004,000Markers of Biologic Response

* NIEHS has allocated $4M (5%) in FY06 to biomarker s of airway response

*



Exposure Biology Program
FY07 FY08 FY09 FY10 FY11

Biological Response
• Biomarkers

• Centers – biomarkers/biosensors
FINGERPRINTS

DEVICES

Genome Wide 
Association

APPLICATION

Environmental Sensors
• Diet/Physical Activity

• Chemicals/Biologics

• Psychosocial Stress/Addictive 
Substances

DEVICES

• Inflammation
• Oxidative stress
• Programmed cell death
• Epigenetic markers



EXPOSURE BIOLOGY 
PROGRAM

Identify genetic 
variants

GENETICS PROGRAM

Develop technology 
and biomarkers 

Genes and Environment Initiative
[$192M; 2007-2010]

GXE

• Complex diseases
• Exposure histories and biosamples
• Sensors – focus on common diseases
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Behavior Drugs

Environmental 
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Scientific Challenges and Opportunities

• Complex Interaction of Etiologic Factors
• Individual Susceptibility
• Human Biology and Disease Pathogenesis 
• Distribution of Disease in Populations





Future Goals:  Five Year Plan

Exposure Sciences – personalized measures of exposure
q Environmental sensors
q Biomarkers of response

Complex Human Diseases – environmental exposures will 
identify relevant genes, novel mechanisms and 
treatments, and pathways for prevention
q Chronic lung diseases, reproductive disorders, 

neurodegenerative conditions, and specific cancers 
Global Environmental Health – focus on a major problem 
in environmental health that crosses  borders
q Build capacity
q Develop intervention and research programs

10-25 over the next 5 years



Integration of GEI Genetics and Exposure 
Biology Components

• Genetics Program will give priority to selecting 
studies for GWA genotyping with stored 
biospecimens, high-quality environmental 
exposure data, and evidence for environmental 
influences on the trait

• Exposure Biology Program will give priority to 
developing novel assessment technologies for 
substances with presumed proximity to genetic 
effects while focusing on public health problems 

• New biomarkers developed through GEI will be 
applied to stored specimens in the genome-wide 
association studies supported through GEI 



• Lutz Birnbaumer – Director, Intramural Research
• Perry Blackshear – Director, Clinical Research
• Allen Dearry – Interim Director, NTP
• Bill Martin – Director, Translational Research
• Chris Portier – Director, Risk Assessment Research
• Anne Sassaman – Director, Extramural Research
• Brenda Weis – Senior Scientific Advisor
• Sam Wilson – Deputy Director

NIEHS: An Institute on the Move



Why do certain people develop disease when 
challenged with an environmental toxin while 

others remain healthy?

Development 
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Two other risk variants have
now been identified.

Together these account for 74%
of risk, and point to powerful
new approaches to prevention
and treatment.



Components of GEI Exposure Biology 
Program and Estimated Proportion of Funding

Estimated 
Proportion (%)

IC Lead

Environmental Sensors

Biomarkers of Response

Application to GWA Studies

Component

• Diet and Physical Activity
• Chemical and Biological Agents
• Psychosocial Stress and Addictive Substances

• Biomarkers of Response
• Centers – Biomarkers/Biosensors

18%
18%
9%

NCI/NHLBI
NIEHS
NIDA

18%
20%

NIEHS
NIEHS

7% TBD

Opportunity Fund 5% Sub-Committee



Exposure Biology Program: Research Initiatives

• Environmental Sensors ($10M/yr, FY07-FY10)
§ Diet and physical activity ($4M/yr; NCI/NHLBI)
§ Chemical/biologic agents ($4M/yr; NIEHS)
§ Psychosocial stress and addictive substances ($2M/y r; NIDA)

• Biologic Markers of Response ($4M/yr; FY07-FY10) 
§ Pathogenic mechanisms that are common to various fo rms of 

environmental stress ($4M/yr; NIEHS)

• Integrate Biomarkers and Biosensors ($4.5M/yr; FY07 -FY10) 
§ Centers that integrate biomarkers and field deploya ble biosensors 

($4.5M/yr; NIEHS)

• Application to GWA studies ($2.95M/yr; FY09-FY10)

• Psychosocial Stressors Workshop (100K/FY07; OBSSR)

• Opportunity Fund ($1M/yr; FY07-FY10)

RFAs: released 9/15-9/30 and funded by July, 2007



Chronic Conditions:  Limit Activity

CDC: NCHS. DHHS Pub No. 2005-1232 

q Learning disability
q ADHD
q Developmental disorders
q Asthma
q Speech

Children

q Arthritis
q Heart disease
q Diabetes
q Chronic lung disease
q Mental illness/senility

Adults



www.hapmap.org

Pre-HapMap
• 10 million SNPs
• 1000 cases/1000 controls
• 20 billion genotypes
• 50 cents/genotype
• $10 billion/disease

Post-HapMap
• 300,000 tag SNPs
• 1000 cases/1000 controls
• 600 million genotypes
• 0.3 cents/genotype
• $2 million/disease
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Genes are only a small part of our make-up… 
the environment has a spectacular impact

Eric Lander

Why Don’t We Know More?



Gene-based association 
studies



Genome-wide association 
studies


