
Initiatives on the Horizon II

Phenotyping



Major Roadmap Initiatives
Programs expected to consist of multiple, coordinated funding initiatives designed to
overcome grand challenges in biomedical/health research. 

Protein Capture Tools
The Proteome is the complete set of proteins in the body. Efforts in this area would 
support developing and making available to the scientific community high quality probes 
specific to every protein in the human and in desired animal models. This would allow the 
ability to characterize protein function in health and disease and to monitor the markers 
of a disease in order to deploy early prevention efforts and to identify potential 
therapeutic targets.

Phenotyping 
A human Phenotype is the total physical appearance and constitution of a person, often 
determined by multiple genes and influenced by environmental interactions. Initiatives in 
this area would encourage the development of resources to systematically catalog human 
phenotypes in an effort to characterize complex diseases and disorders.



Phenotyping as an Example of 
Early-Midstage Concept 

Development
• Identified by RM process
• Voted “A1” status by the IC Directors
• Undergoing further concept development
• Potentially to be presented to IC Directors in Feb 08
• Asking CoC to advise on concept and further development
• This still would require a successful vote and prioritization 

by the IC Directors to proceed to RFA
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Patient-Reported Outcomes 
Measurement Information 

System (PROMIS):  An NIH 
Roadmap Initiative



Broad Objectives of PROMIS
RFA-RM-04-011

• Develop and test a large item bank measuring patient-
reported outcomes (PROs)

• Create a computerized adaptive testing system that 
will allow for efficient, psychometrically robust 
assessment of patient-reported outcomes for a wide 
range of chronic disease outcome research

• Create a publicly available system that can be added 
to and modified periodically and that will allow 
clinical researchers access to a common item 
repository and to computerized adaptive testing



Improved Precision vs. Legacy Measures





Depression
32 items



Phenotyping in clinical studies:
two opposite approaches



Three Genetic Studies of Diabetic 
Nephropathy – summing the parts 



How can these different studies be used 
for comparison/replication?

[2. Carry out similar genotyping on a similar time line]

4. Make the data and samples available in easily 
searchable form

3. Support collaborative efforts





110101

NCBI Leveraging Past Investment to Build a 
Functional Future

• Collect the fruits of investments made.
• Invest a bit more to reveal common features on this 

base.
• Provide a stable, public base for a functional exploration 

of emerging phenotype standards.
• Require new studies to adhere to standards proven in the 

marketplace.
• Collect the fruits of new investments made.



110101

NCBI
Clinical Studies Have Been Unique

• Framingham Heart Study (NHLBI)
• Blood pressure resting
• Blood pressure after exercise
• Blood pressure over many years and generations
• Occasional eye exams

• AREDS Macular Degeneration Study (NEI)
• Retinal images
• Staging of Macular degeneration progress
• Cataracts
• Blood pressure as part of physical exam
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NCBI
The Genome is Common to All
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NCBI dbGaP Captures Existing Phenotype 
Investment As Is



110101

NCBI Original Semantics in Protocols and 
Questionaires



110101

NCBI Stable Public IDs Provide A Base of 
Real Data For Standardized Measures
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NCBI
Standards Emerge from Utility
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NCBI Standards Emerge from Utility
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NCBI Studies scheduled for dbGaP 
submission 2007-2008



The National Children’s Study:
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Phenotype Initiative
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The National Children’s Study

• Largest long-term study of children’s health 
and development ever to be conducted in 
the U.S. 

• Longitudinal study of children, their 
families, and their environment (over 21 
years or longer, from before birth)

• Approximately 100,000 children included to 
study important but less common outcomes

• Environment & genetic expression

• Hypothesis driven and national resource 
for future studies



Priority Health 
Outcome & Exposure Data



Study Participation

• Contact by telephone, computer, and mail-
in questionnaires every 3 months until child 
is 5 years of age; annually thereafter 

• Collection of biological samples from 
mother, father, child, and air, water, soil, 
and dust from child’s environment

• Collection of environmental data from 
schools and childcare facilities of 
participants

• Health event data collection – PHR’s, 
electronic health records when available
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