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Executive Summary

The Interagency Modeling and Analysis Group (IMAG) held an IMAG Futures Meeting on December 15-16, 2009 on the NIH Campus, Natcher Conference Center. This meeting was open to the public to share the discussion of a working group who deliberated on the impact of biomedical, biological and behavioral modeling.  This meeting was an opportunity for IMAG to assess to what extent computational modeling has succeeded or failed to make a difference in the broader research endeavor, and to discuss these issues in the context of current challenges and opportunities for biomedical, biological and behavioral modeling.

Meeting discussions were grouped by five biological scales: 
1) Population
2) Whole-Body
3) Cell-Tissue-Organ
4) Pathways and Networks 
5) Atomic and Molecular

All were invited to participate in this roundtable discussion through webcast and interactive media. Interested members of the community were also welcome to attend in person. The archived Videocast and all meeting presentations and reports are available on the IMAG wiki (http://www.imagwiki.org/mediawiki/index.php?title=IFM_Announcement). 
1. Introduction
In April of 2003 IMAG was formed, starting from a working group, comprised of program staff from nine Institutes of the National Institutes of Health (NIH) and three directorates of the National Science Foundation (NSF).  IMAG is now comprised of program directors from eight government agencies in the U.S. and Canada, including the National Institutes of Health (NIH), the National Science Foundation (NSF), Department of Energy (DOE), Department of Defense (DOD), the United States Department of Agriculture (USDA), MITACS, the National Aeronautics and Space Administration (NASA), and the United States Department of Veterans Administration (USDVA). 
The purpose of IMAG is to bring together program officers who have a shared interest in applying modeling and analysis methods to biomedical systems. The meetings are formatted to facilitate an open discussion of what is currently being supported, and for planning future directions in these areas.  IMAG has promoted and supported a wide variety of modeling over the past six years, notably the multi-scale modeling (MSM) initiative, which was originally a multi-agency FOA and then continued on by different IMAG agencies through separate FOAs.  
The IMAG/MSM Consortium was started in 2006 with the convening of the initial group of MSM grantees from the Interagency Opportunities in Multi-Scale Modeling in Biomedical, Biological, and Behavioral Systems Solicitation (http://www.nsf.gov/pubs/2004/nsf04607/nsf04607.htm).   The Consortium has grown to include principle investigators of other projects funded by other initiatives, but also relevant to the Consortium.  
1.1 Meeting Charge

In the context of each of the five biological scales, participants should address: 
a) How modeling has impacted various research fields (success stories and mechanisms)? Is it the onus on modelers to prove that their models are useful to someone else? 

b) To what extent has the broader research communities accepted modeling as a critical tool for driving research or policy (what has worked and what hasn't worked)? 

c) In what ways can modeling further impact the broader research communities (how far can we go)? 

d) What are the major challenges to overcome (how do we get there)? 


These questions should be addressed also in the context of the following specific issues: 

1. The current perception of modeling in the biomedical and clinical research community, what needs to change to encourage more acceptance? 

2. Future biomedical and clinical applications for models, based on current success stories, things that couldn't be solved w/o models, time to cure – e.g. comparative effectiveness research 

3. Future directions for model development – e.g. explicit models for predictions versus implicit or embedded models in technology, enabling technologies and infrastructures for modeling 

4. Model validation and the availability of appropriate data 

5. Uncertainty quantification and predictability of outcomes 

6. The current state of model development – e.g. community-developed versus custom-made models 

7. The current state of peer review for modeling research – e.g. changes that need to occur in the community 
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APPENDIX A:  Workshop Planning Committee
APPENDIX B: Agenda
Tuesday December 15, 2009 

8:00 Welcome - Grace Peng, IMAG Chair 

8:20 Donald Lindberg, Director, National Library of Medicine, NIH 

8:30-10:00 Population scale: epidemiology, risk and surveillance models, pharmacokinetic and pharmacodynamic models 

Participants: David Eddy, Bryan Grenfell, Sylvia Plevritis (Chair), Paolo Vicini 

Moderators: Patty Mabry (NIH-OBSSR), Timothy Gondre-Lewis (NIAID) 

10:00-10:15 Break 

10:15 Richard Nakamura, Deputy Director, National Institute of Mental Health and Director, Division of Intramural Research Programs NIMH, NIH 

10:25-11:55 Whole-Body scale: behavior and control systems 

Participants: Don Bolser (Chair), Marco Viceconti, Yoram Vodovotz 

Moderators: Peter Lyster (NIH-NIGMS), Nancy Shinowara (NIH-NICHD) 

11:55-12:55 Lunch on your own 

1:00 Edward Seidel, Director, Office of Cyberinfrastructure, NSF (Presented by Abani Patra, IMAG, NSF) 

1:10-2:40 Cell-Tissue-Organ scale: interactions between all scales 

Participants: Andrew McCulloch (Chair), Jeff Smith, Shlomo Ta'asan, Vito Quaranta 

Moderator: Tom Russell (NSF-OIA) 

2:40-3:00 Break 

3:00 Jeremy Berg, Director, National Institute of General Medical Sciences, NIH 

3:10-4:40 Pathways and Networks scale: molecular interactions, systems biology 

Participants: Ron Germain, Tim Kinsella, Joel Stiles (Chair) 

Moderator: Jennie Larkin (NIH-NHLBI) 

4:40-5:30 Open Discussion 

Wednesday December 16, 2009 

8:00 Welcome Back - Grace Peng, IMAG Chair 

8:10 International Impact of Modeling - Marco Viceconti, Virtual Physiological Human Network of Excellence 

8:20 David Thomassen Chief Scientist, Office of Biological and Environmental Research, Office of Science, DOE 

8:30-10:00 Atomic and Molecular scale: protein structure interactions 

Participants: Vijay Pande (Chair), Abby Parrill, Linda Petzold, Tamar Schlick 

Moderator: Susan Gregurick (DOE-BER) 

10:00-10:10 Leveraging the Simulation-Based Engineering and Medical Imaging Technology Revolutions for Cardiovascular Devices - Tina Morrison, Food and Drug Administration 

10:10-10:30 Break 

10:30-11:00 How Multiscale Modeling can Impact Biomedical and Clinical Research - Peter Hunter, IUPS Physiome Project 

11:00-11:15 Population Scale Summary 

11:15-11:30 Whole-Body Scale Summary 

11:30-11:45 Cell-Tissue-Organ Scale Summary 

11:45-12:00 Pathways and Networks Scale Summary 

12:00-12:15 Atomic and Molecular Scale Summary 

12:15-12:45 Open Discussion 

12:45 Adjourn
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