NHGRI Medical Sequencing Program: 

Pilot projects to characterize the spectrum of alleles influencing complex diseases and medical traits

November 23, 2005

Introduction

The NHGRI sequencing program is expanding its scope to include the application of large-scale sequencing to identify and characterize genomic variants associated with disease and clinical traits.  A Medical Sequencing Working Group (MSWG) has been convened to make recommendations to NHGRI about how large-scale sequencing can most productively be deployed to increase understanding of Mendelian and complex diseases. The initial report of the MSWG was reviewed and approved by the National Advisory Council for Human Genome Research at its September 2005 meeting.

One of the MSWG’s recommendations addressed the challenge of characterizing genotype-phenotype correlations at causal loci.  While it is clear that both common and rare variants can influence disease, there are only a few cases in which genes that have been identified as causal have been fully analyzed by sequencing them from a sufficient number of individuals who are participating in large population studies from which relevant phenotypic information is available.  Such analyses could advance our understanding of the allelic architecture of human diseases and related clinical phenotypes, and form a foundation for novel approaches to examine the epidemiological significance of the genetic variation previously found through studies of Mendelian traits, whole genome association studies, studies of model systems, or other methods. 

This letter invites expressions of interest from groups who wish to participate in NHGRI’s initial efforts to pilot this use of large-scale genomic sequencing, as described below. 

Pilot projects 

NHGRI is considering initiating a small number of pilot projects to use its existing large-scale sequencing capacity to characterize the full allelic spectrum of genetic variants that might influence diseases or disease-related phenotypes.  The pilots are intended to illuminate a number of questions regarding such studies and their ability to lead to the discovery of the distribution of the frequency of alleles affecting disease-related phenotypes; their distribution among coding and non-coding regions; the frequencies of SNPs, insertions and deletions, and other types of variants; and the associations of phenotypes with both rare and common variants and possibly with lifestyle and environmental factors.  In addition, the pilots will serve to inform NHGRI about whether and how to expand the program. 
The pilot projects are being designed to analyze DNA samples obtained from participants in existing studies in which extensive and carefully standardized phenotyping has been done.  Using these samples, NHGRI sequencing centers will sequence a set of genes that are known to contribute to a complex disease or clinical trait but for which exhaustive sequencing has not yet been performed in a sufficient number (hundreds or thousands) of people.  
We envision that each pilot project will involve several components.  These would include the researchers who collected the samples and the phenotype, lifestyle, and environmental data, and an analysis group assembled by the group expressing interest in the pilot that will perform statistical genetic and epidemiological analysis of the genetic architecture of the traits (these groups are likely to overlap).  Both of these components should be identified in the letter of interest.  The other main component of the pilots will be provided by the NHGRI-funded sequencing centers, who will provide sequencing capacity and related expertise.  In addition, NHGRI will convene an analysis coordination group, composed of members from the pilot analysis groups and experts chosen by NHGRI, which will encourage the pilot projects to address major questions in a similar manner, and will provide feedback to NHGRI on how these or future pilot projects could be improved.  

It should be emphasized that NHGRI funding support for the pilot projects will extend only to funds already awarded to the large-scale sequencing centers. Successful pilot projects will use that funded sequencing capacity to obtain the sequence data needed to address the questions put forward in the letters of interest.   
To initiate the pilot projects, samples will need to be obtained from existing population studies that have collected phenotypic data as well as, where possible, data on lifestyle factors and environmental exposures for potential examination of gene-environment interactions.  Such studies may include representative samples of the general population, or samples of individuals with particular complex diseases with controls.  Adequate representation of minority populations and women will be an objective of the pilot projects, although diversity of the study populations will be assessed across the set of pilot projects as a whole rather than in any one project alone.

Data release and publication policy
In keeping with the data release practices that have been successful in promoting rapid progress in genomic research, the sequencing centers will quickly release de-identified sequence data from the pilot projects to public databases (the Trace Archive for sequence data and dbSNP for polymorphism data).  It is further expected that de-identified data on phenotype, lifestyle, and environmental factors, as well as links from these data to the sequence and variant data, will be made available to the research community without delay, but with appropriate access restrictions to protect the privacy of participants and address other ethical issues.  For example, access will be provided only to researchers who have obtained appropriate IRB approvals to analyze the data.  Furthermore, confidentiality agreements may be employed to ensure that investigators who obtain access to the data will not distribute them or violate the terms of the consents or IRB approvals of the original sample collection.  Participation in the pilot projects will be limited to investigators who agree to these policies, and who already have obtained informed consent consistent with these policies in the course of their sample collection activities or are willing to re-consent participants.

Each pilot project will require collaboration among clinical investigators, geneticists, a sequencing center, and experts in design and analysis.  It is envisioned that, as in any other collaboration, authorship and assignment of credit will be based on these contributions.

The results of NHGRI’s medical sequencing program, including these proposed pilots, are considered to be community resource projects as discussed at a meeting held in Fort Lauderdale, FL, in January 2003.  (See “Sharing Data From Large-Scale Biological Research Projects - 2003: A System of Tripartite Responsibility” available at  http://www.genome.gov/10506376).  Publication of the results of the pilot projects would thus be based on the so-called “Fort Lauderdale Principles.”  This means that although users of the deposited genotypic, phenotypic, lifestyle, and environmental data will have access to the data immediately, they will be asked not to submit their global analyses of these data or associations found for publication in advance of a reasonable period of time that would allow the investigators who undertook the pilots to publish such analyses.  Analyses not originally part of the pilots could be published without delay.

Future directions
Based on the results of the pilot program, NHGRI will consider expanding this aspect of the medical sequencing effort to study additional genes, diseases, and samples. 




*         *         *         *         *          *          *          *

Expression of interest

NHGRI would like to receive expressions of interest and descriptions of study populations that could potentially be used in the pilot projects from groups of investigators who have (a) hypotheses about genes and phenotypes to examine through this approach, and (b) access to population studies that would be appropriate for this pilot program.  A letter of interest of no more than four pages (plus accompanying information) is requested, with no institutional signature required.  NHGRI staff, in consultation with the members of the MSWG, will consider all letters received to determine whether there are any projects that could be used for an initial round of pilots.  Investigators are encouraged to assemble appropriate teams as required to undertake the study and its analysis, although NHGRI staff can provide assistance in identifying additional expertise if needed.  The sequencing centers will provide the requisite genomic expertise through existing NHGRI grants, and thus this aspect of the study need not (but may) be specified.  A plan for analysis of the data should be included and its quality will be an important criterion in evaluating potential pilots. 

We estimate that the NHGRI-supported capacity for medical sequencing will be approximately 300,000 amplicons per month by the beginning of 2006, and could rapidly increase to as many as 6 million amplicons per month.  As compelling scientific projects are the best drivers of technology and capacity, however, we encourage respondents not to limit the suggested research based on current capacity, but rather by the medical need and scientific significance of the project.  
ISSUES TO BE ADDRESSED IN A LETTER OF INTEREST
The genetic hypotheses to be tested

Specify which genes and traits would be examined.  Provide a justification of why these genes and traits merit extensive resequencing in large population studies.
Describe the biomedical or scientific importance of this example.
Patient or population study samples

List the number of DNA samples currently available, including sex, age, ethnicity or population group, and site of collection. 
Describe the individual phenotypic data available that are relevant to the genes and traits listed.
Describe any relevant lifestyle and environmental data available.
Sample DNA 

State the amount of DNA that could be provided for each sample in this study, and how it would be obtained.  (Sequencing centers will typically require about 50 ng of DNA per reaction.)  Are the samples limited or renewable (e.g., cell lines)? 
If only a small amount of sample DNA is available, discuss whether whole genome amplification would be feasible. 
Discuss evidence that the available DNA samples are of high quality and that samples will be comparable.  

Design of sequence data collection 


Describe and briefly justify the extent of each gene region to be sequenced: exons plus sequence around them, conserved regions, or complete gene regions. 

Data and analysis 

Describe the database that contains the data.

Describe how the data would be made accessible to researchers under appropriate access restrictions.  


Describe how the data would be analyzed.  How would individually rare variants be analyzed for association to traits?  
What is the power of the proposed analyses?  
Justify the amount of sequencing requested in terms of whether the study will have adequate power relative to the questions being asked.
Describe how the data to be collected would allow one to find which variants might be causal.  For example, what controls would be used?  If the suggested project deals with continuous traits, what data would be compared to find potentially causal variants?  What sort of replication or additional studies might be done to confirm these results?
Estimated sequencing capacity needed  

Provide the total number of amplicons required (assume amplicons are <= 500 base pairs long).

Provide the total number of sequencing reads required (assume bidirectional sequencing of each amplicon in each DNA sample).
Data release

Describe how the IRB and study participants have agreed to the public release of the sequence and variation data (de-identified), and to the rapid availability of linked (not to identifying information) information on phenotype, lifestyle, and environmental data (under appropriate access restrictions), or state your willingness to reconsent participants to obtain their agreement to this. 

Affirm the willingness of the investigators to adhere to the required elements of public release of the sequence and variation data and release of the phenotypic, lifestyle, and environmental data to researchers under appropriate access restrictions.

Describe any other issues that need be addressed, such as the return of clinically relevant results to participants. 

Investigative team

Briefly describe the make-up of the investigative team, including relevant  expertise (clinical, genetic, epidemiological, statistical, etc.).
Discuss any expertise that is needed but not yet identified. 

Additional information beyond the four pages

Provide biosketches of key personnel (based on NIH application forms).

Provide a copy of the consent form.

Please e-mail this letter of interest by Friday, January 6, 2006, to 



Dr. Adam Felsenfeld 



NHGRI 



adam_felsenfeld@nih.gov


301-435-5539


301-480-2770  fax.
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