December 18, 2007 CSR Biomolecular Open House Breakout Groups  
Report Out Summary

The substantive focus of the December 18, 2007 CSR Biomolecular Open House was the breakout groups.  These groups provided a forum for external participants to respond to two science-focused questions.  Each breakout group was led by a Study Section chair and a Professional Society representative who co-facilitated the group as two Scientific Review Officers (SROs) recorded the discussion. At the conclusion of each breakout group session, participants reconvened in the auditorium, where each group reported the top consensus issues listed below. Post-meeting comments regarding these report-out issues can be e-mailed to CSRBIOMOLoh@csr.nih.gov.  The post-meeting comment period will close on January 18, 2008. 

Question 1:

What will be the most important questions and/or enabling technologies you see forthcoming within the science of your discipline in the next 10 years?

Biophysics and Cell Biology

1.  New Imaging Technologies: Signaling in real time; new imaging probes;  structural dynamics; protein stoichiometries in real time; how small changes in proteins affect signaling pathways;  high resolution  structure/function correlations; higher resolution optical microscopy; better probes required on appropriate temporal scales; small molecule probes should become more widely available; in situ imaging; single molecule dynamics.  Single cell signaling; broader integration of methods; higher resolution of microscopy.  Spectroscopic technologies. Improved methods for acquisition of sophisticated imaging information.
2. Culture Cell Systems Need Complex Models that Recapitulate Animal Systems: Move from cells to in vivo models; single cell dynamics; greater integration of basic and clinical studies in terms of integration; need to focus on organs and disease—these challenges should be driving tissue biology; translational biology; get away from the KO mouse; turn genes on/off.

3. Computational Biology and Quantitative Mathematical Models: Reaction dynamics; nanotechnology will be very powerful, potentially disease related given  better optics, better quantitative imaging tools, computational and mathematical information; sustained software development;  more magnetic resonance methods developed. New technologies-- magnets that don’t need cryogens need support and development of sophisticated computational abilities; integrate biology with mathematical and computational skills (quantitative approaches). Training in (integrating) those areas is much needed.
Summary questions:

1.  How does each protein execute multiple functions in different cell types knowing
     its structure, dynamics, and locations?
2.  How does physiology arise from ensemble properties of many specific molecular

functions?
3. What are the enabling technologies and associated training needed to study macromolecular interactions in many contexts? 
Biochemistry, Molecular Genetics, Genetics, and Evolution
1. Research:

A. Evolution: Predicting complex phenotypes from genotypes, epigenetics, and processes driving diversification.
B. Macromolecular assembly from structure and composition to function and dynamics.
C. Integration: Integrating signal transduction and gene regulation with cellular pathways and more complex biological systems.
2. Integrating Technologies: quantitative proteomics, high-performance computing for bioinformatics, imaging and biosensors, high throughput-low cost-sequencing.

3. Trends: Integration of multidisciplinary approaches; integration of biological scales; whole genome considerations in evolution, $1000 genome; new model organisms; synthetic biology.
Computations, Modeling, Large Data Sets, Theory, Genomics, and Proteomics
1. Multiscale understanding of molecular systems dynamics. The larger the scale, the more difficult the interaction between experimentalists and modelers. Physics and Chemistry based multi-scale modeling from molecules through molecular machines and assemblies.  

2. Integration of molecular knowledge. Using bioinformatics to integrate current knowledge and data. Data mining to focus on problems of interest.

3. Link between experimentalist and computational modeling, in vitro and in silico.

Question 2:

Is the science of your discipline, in its present state, appropriately evaluated within the current study section alignment? Suggestions 
Biophysics and Cell Biology

1.
Appropriateness of Assignment: Do the basic sciences get reviewed well in organ systems Study Sections? Many areas cannot find a home for their applications. Where do these orphan topics go? In general, more guidance is needed on how assignments are made.
2.  Multidisciplinary Applications: Where do these go and what are the criteria?  Suggested a floating pool of reviewers moving from one Study Section to another to cover specific techniques.
3.  Technical review of Application: Significance versus impact. Possible changes: two scores (one score for technical aspects and one for innovation), or alternatively the concept of scoring strictly on impact.

4.  Average Reviewer Load: Ten applications was considered a maximum load and possibly linked to the length of the application.

5. Reviewers should be strongly encouraged to transmit post-meeting (feedback) comments to top management (CSR). Societies should be asked to come up with volunteers. No feedback on whether submitted lists were used.

Biochemistry, Molecular Genetics, Genetics, and Evolution

1. Peer Review Panel: Integrated biology requires adequate integration of expertise to review multidisciplinary applications.
A. Continue to recruit broad reviewers as permanent members of study sections, use ad hoc reviewers to fill the gaps in expertise.
B. SRO and chairs help guide the study section panel to overcome “cultural” barriers to evaluating multidisciplinary and innovative applications.

2. Pre Review Procedure: 

A. Reviewers need to use IAR prior to the meeting to have an informed discussion at the meeting.

B. Pre-review of applications to anticipate and minimize barriers to full and fair review.

3. Study Section Alignments: Most study sections are properly aligned.
4. Fostering Innovation & Diversity:

A. Editorial board for innovative, high risk applications.
B. Broad emphasis panel for evaluation of multi disciplinary applications.
Computations, Modeling, Large Data Sets, Theory, Genomics, and Proteomics
1. Multi-disciplinary Applications:  Current study sections have problems with computational-experimental applications. Suggestions: editorial style review with technical expertise areas followed by broader panel review; adequate representation of both experimental and computational scientists on some of the study sections; more reviewers; multiple study sections in similar scientific disciplines could be held in same location/time and share reviewers

2. Pure technology/tools developments grant applications w/o biological application do
not review well. Comment that the biological application of the technology has to possible, perhaps in the more distant future, and this would be acceptable to a review panel.

3. Shortened Applications: Will this help review? Alternatives to page limits (e.g., 
character limit, word limit). Alternative application materials to evaluate user interfaces and software, for example, some way of accessing more complex data and images to reviewers (web-access to software, etc.).
Conclusion

The Center for Scientific Review will carefully review these comments and suggestions and will consider appropriate steps to address concerns. For example, CSR plans to address the challenges facing review of translational and multidisciplinary applications.  To ensure stakeholder participation and broad perspective, results from Open House deliberation will be presented to the NIH Peer Review Advisory Committee (PRAC) for its consideration before changes are implemented. 
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