Prospectus for the Institute for Brain, Mind, Genes and Behavior

I.  Introduction

In the fall of 2005 Provost Peter Lange and Vice Provost for Academic Affairs John Simon appointed a Committee of individuals with broad interests in the future of neuroscience at Duke to consider the present organization of this increasingly interdisciplinary field across the University. The goal was to suggest how neuroscience research and teaching could be improved organizationally, at the same time fomenting new research and educational initiatives that would overcome some of the barriers that impeded progress in the past, propelling Duke to a position of leadership in this rapidly advancing field. 

The Committee met on a weekly basis from late November 2005 through mid-February 2006, producing a series of frank and extraordinarily productive discussions. The eventual outcome was a consensus about the sort of initiative needed to advance neuroscience at Duke, and the practical issues that would need to be solved to insure success. What follows is a description of the major points that emerged from these discussions, and a list of the recommendations endorsed by the Committee, foremost among which is creating the Duke Institute for Brain, Mind, Genes, and Behavior.

II.  Scientific Background

Consider these provocative headlines drawn from the recent media: ‘Revenge replaces empathy in the male brain’, ‘Early exposure to trauma can cause permanent changes in brain structure’, ‘Clinicians test new drugs to enhance memory’, ‘Damage to the prefrontal cortex causes a loss of moral sense’, ‘Autistic individuals do not have a theory of mind’, ‘Genes identified that may control risk-taking behavior in mice and humans’, ‘Government funds new studies to detect deception by examining brain scans’, and ‘Psychologist explains religious belief as an accident of evolution’. The issues raised in these headlines reflect a melding of different and often historically unconnected disciplines, now converging on an interdisciplinary science of the brain and mind.

The development of brain and mind science requires dialogue among neuroscientists, psychologists, geneticists, social scientists, evolutionary biologists, anthropologists, and computer scientists, among others. Furthermore, it depends upon both basic laboratory work and clinical assessments, in that diseases of the brain that influence mental life are both devastating and prevalent. The findings that emerge from this interdisciplinary effort will influence public policy by establishing scientific rationales for practices in education, drug policy, and the prevention of violent or otherwise abnormal behavior. The development of this field rests on advances in imaging brain structure and function, in examining the co-variation of genetic variability with behavioral traits and cognitive competences, in developing drugs that alter mood or enhance or diminish memories, in relating brain function to ethical and moral behavior, in relating economic decisions to brain states, and in better understanding evolution. The conclusions drawn will guide thinking in law, ethics, and religion, as the central questions in these fields become increasingly amenable to neuroscientific analysis.

Duke is well positioned to become the dominant force in brain and mind science. Its compact campus brings in close proximity extraordinarily strong basic and clinical researchers in the disciplines that define this field. Furthermore, Duke’s encouragement of interdisciplinary cooperation across departmental and school boundaries has established a culture in which such interdisciplinary efforts can prosper. Duke’s investment in neuroscience has already been substantial, including the establishment of the Department of Neurobiology, the Brain Imaging and Analysis Center, and the Center for Cognitive Neuroscience being important examples. The resources of the Institute for Genome Sciences and Policy (the IGSP) and Center for Human Genetics are outstanding, and collaborations with geneticists, neuroscientists, and behavioral scientists are growing rapidly. Finally, Duke already has significant experience in how interdisciplinary entities can and should be organized, with several explicitly interdisciplinary initiatives on campus—the Conte Center for the Neuroscience of Depression, the Mental Illness Research, Education and Clinical Center, and the Center for Neuroeconomic Studies already flourishing. Each of these entities combines neuroscience, genetics, animal and human behavior, social, cognitive, and affective processing and mental health.

It is our strong belief that the coordinated development of brain and mind science as envisioned in the plan presented here would capitalize on Duke’s existing strengths, and would rapidly make it an unequivocal leader in this emerging field. As exemplified by the provocative headlines above, the mysteries of the human mind have captured the public’s imagination. Our expectation is that a well conceived initiative in brain and mind science will generate similar excitement among Duke faculty, students, and financial supporters.

III.  The Duke Institute for Brain, Mind, Genes, and Behavior

We therefore recommend the creation of an Institute for Brain, Mind, Genes, and Behavior that would leverage Duke’s strengths in neuroscience and allied clinical and basic sciences to promote interdisciplinary research in brain and mind science.

Leveraging Duke’s strengths

Duke has particular strength in neuroscience, medicine, behavioral, developmental, social, and cognitive sciences, human genetics, philosophy, public policy, and allied fields that comprise the elements of brain and mind science. Nevertheless, the perception from both inside and outside the institution is that the whole at Duke is something less than the sum of the parts. This perception stems, in part, from the wide dispersion of the relevant faculty in separate departments, centers and schools of the University. The Institute for Brain, Mind, Genes, and Behavior would overcome this problem, at the same time highlighting Duke’s expertise in this field and attracting both national and international attention. The Institute would also be a catalyst for developing new interdisciplinary research groups organized around cutting-edge research themes, as described in the sections below.

Duke already has a wealth of organizations that would play a synergistic role in the development of the Institute for Brain, Mind, Genes, and Behavior. For example, the Institute for Genome Science and Policy (IGSP) would be a resource for genetic technologies and the Brain Imaging and Analysis Center (BIAC) would be a resource for neuroimaging technologies, both of which are key needs for the interdisciplinary program of the proposed Institute. The Brain Tumor Center and the clinical services of Psychiatry and Neurology provide access to patient populations in an environment that encourages sound clinical research and drug testing and development. Other centers, such as the Center for Cognitive Neuroscience (CCN) and the Social Studies Research Institute (SSRI) would provide intellectual capital to the development of the Institute. Finally, The Center for Neuroengineering brings expertise in modeling, analysis and the development of novel technology to interface with the brain and nervous system.

An efficient and dynamic structure for interdisciplinary study

The Duke Institute for Brain, Mind, Genes, and Behavior is conceived as a structure that combines an enduring framework for interdisciplinary research and scholarship, at the same time governing impermanent multidisciplinary working groups focused on key themes in brain and mind science. The goal of this arrangement is to leverage Duke’s present investment in basic and clinical research in an organizational framework that can respond quickly to new developments and research trends at the intersection of brain sciences, behavioral sciences and genomics. A further component of the Institute’s framework would be a translational layer to insure that interdisciplinary research was applied to issues of health and/or policy. This translational layer will broaden the impact of the Institute and align it with Duke’s strengths in clinical research and public policy, providing an avenue for external funding of the Institute through philanthropy and government funding. Figure 1 illustrates the makeup of the working groups that will populate the Institute, their governance and expected lifetime (these issues are taken up in detail below). Each working group will address issues that require an interdisciplinary research program drawn from the different domains that have a translational component in health and/or policy.

Whereas the Institute’s framework of core areas and a translational layer would be enduring, the conceptual themes addressed by the working groups would have a limited lifespan. Each working group would be encouraged to develop a coordinated research plan that would attract self-sustaining funding through a foundation grant, an NIH Program Project or Center grant. Thus, the Institute would effectively serve as an interdisciplinary research incubator. A working group that fails over time to gain funding, or for which the unifying concept loses intellectual appeal, will be phased out. A five year time limit would be imposed upon each working group, and working groups that fail to thrive could be terminated if certain milestones are not reached within a reasonable period. It is likely that some working groups will succeed in attracting independent funding and thus would be ‘spun off’ from the Institute as an independent entity, similar to existing groups at Duke that are organized around NIH Center or Program Project grants. One of the advantages of having impermanent working groups is that, over time, many faculty from different departments at Duke would have the opportunity to participate directly in the Institute. This would increase buy-in from the faculty and their departments.

A final component of the Institute’s framework is a visiting scholar program modeled upon Stanford’s Institute for Advanced Study in the Behavioral Sciences. The purpose of this component is to bring to Duke advanced scholars in the brain and mind sciences in areas that are currently not well developed at Duke, areas in which we wish to foster development, or areas that are particularly topical. A scholar would be selected for a year or a semester and would be in residence in the new Institute building to guarantee interaction with faculty and students. The scholar would be responsible for inviting other scientists from their field to Duke for a series of thematic lectures. This would provide a means for the Institute to connect to the greater Duke community and to other universities, and would provide Duke with a new virtual center of first rank scholars in an important area of brain and mind science each year. 

Conceptual themes

The RFP topics will be suggested by the board, inviting proposals on novel themes of particular interest. The mechanism of requesting proposals will insure ensure that the working groups address high impact conceptual themes in brain and mind science that are explicitly interdisciplinary. Deciding which proposals warrant support would be the task of the governing board. Although the Committee did not want to pre-select the topics that the board would pursue, we identified the following themes as obvious candidates for RFPs: 1) Decision Making and Reward; 2) Genetics and Memory; 3) Social Cognition and Social Policy; 4) Emotion and Cognition; 5) Perception and Sensory Systems; 6) Motor Function and Motor Systems; 7) Language and Symbolic Representation; 8) Consciousness and Creativity; and 9) Stress and Resilience. The working groups submitting the proposals selected would receive up to $250,000 to obtain data, to provide partial salary support for students, fellows and faculty, and to create university-wide events such as invited speaker series and small meetings. This amount is similar to that offered in NIH planning grants to facilitate the preparation of a larger Center or Program Project grant. The staging of working groups would be staggered so that, in any given year, working groups are in different stages of their lifespan. A total of four working groups at any one time was deemed a reasonable target when the Institute is full developed.  Working groups could apply for an additional $250,000 in funding, subject to progress.

Filling in the gaps

An important function of the Institute will be to fill gaps in expertise at the faculty level. Given the different Duke schools, departments and centers relevant to brain and mind science, this function will best be accomplished by appointments to existing departments of the University. For example, the emergence of an interdisciplinary working group could well lead to the recognition of a critical need for expertise not currently represented by any Duke faculty member. The Committee recognized that hires for interdisciplinary research could fall outside a given department’s primary focus. For that reason, a department might be reluctant to hire a faculty member, despite the addition of skills that would greatly strengthen one or more working groups. We therefore suggest that resources be allocated to the Institute to encourage and facilitate bridging recruitments into tenure track lines within existing departments. In effect, tenure lines would be provided by the Institute to the partnering departments for the express purpose of key interdisciplinary hires.

We further propose that funds be allocated to the Institute for enhancing recruitment packages for key interdisciplinary hires. In contrast to the tenure lines, such leveraging funds would encourage departments to pursue interdisciplinary hires critical to a given working group. In this way, the Institute could coordinate and broker pertinent hires. The Institute and its governing board would have the cross-university perspective needed to identify and correct areas of weakness that would otherwise diminish the success of a working group, and indeed of the Institute as a whole.

We emphasize that with the possible exception of the Director, no faculty appointments would be made to the Institute per se. Rather the Institute would act to promote synergistic interactions with existing Departments, focused on interdisciplinary initiatives within the brain and mind science. (It should be noted that that the issue of indirect cost recovery in the case of such hires is a University-wide issue that will need to be addressed in this and other contexts.)

IV.  Infrastructure and Management

Governance

As already implied, the Committee concluded that the Duke Institute for Brain, Mind, Genes, and Behavior should be led by a governing board and a Director. The size of the governing board should satisfy the goals of being both representative and effective. Too small a board would appear elitist and could leave out important constituencies, while too large a board would be unwieldy. A governing board of twelve or fewer seemed to us a reasonable compromise. To encourage buy-in from the key departments and centers, the governing board members should be drawn from their chairs and directors (or their designees). This composition would also ensure that many of stake holders in hires and other initiatives are directly represented. Especially relevant departments and centers should be permanently represented on the board, while other groups might be represented through rotating terms. Permanent members of the governing board should thus include the Chairs (or the Chair’s designee) of Neurobiology, Psychiatry and Behavioral Science, and Psychology & Neuroscience, the Division Chief of Neurology, and the Directors of the Brain Imaging and Analysis Center, the Center for Cognitive Neuroscience. Other constituencies that should also be represented are Biomedical Engineering, the Institute for Genome Sciences and Policy, and Philosophy. Finally, the Director of the Undergraduate Program in Brain, Mind and Behavior should be included.

The Committee felt strongly that a Director was also essential to the success of the Institute. A Director of course makes sense from a management perspective. In addition, however, a Director of note would enhance the prestige of the Institute and provide a public face for its activities. The Director would be an advocate for the Institute, an interface to the administration about the Institute’s finances and activities, and, potentially, a fund raiser.

Finally, the governance of the Institute should include an external advisory committee of outstanding national and international scholars drawn from the constituent disciplines of brain and mind science. This committee should visit once per year and prepare a written annual report for the Provost about the Institute’s progress and the impact on the University.

Space and laboratory facilities: Immediate and long term

Successful interdisciplinary research depends on both formal and informal interactions among the participants. Furthermore, the educational and training opportunities for students are diminished when the research team is dispersed across the campus. For these reasons, we think it essential that space be provided for the Institute from the outset. A new building could house the Institute, or space in an existing building could be identified and renovated. Ideally, the Institute should be located within, or nearby, many of the departments or centers from which it would draw its faculty.

The Institute space should employ architectural design principles that encourage interaction among its inhabitants, similar to the Beckman Institute at the University of Illinois. Offices should be clustered to bring the interdisciplinary faculty together with meeting and seminar rooms nearby. The guiding principle should be small personal space, but generous common areas. Other common space would be allocated for visiting or collaborating faculty who might not have individual offices in the Institute, but who would need a temporary workspace. In keeping with the impermanent nature of the theme working groups, space would be allocated on a temporary basis. Once a working group had finished its work or has been otherwise disbanded, its in-residence faculty members would return full-time to their home departments.

It is unlikely that even a new building could provide the range of different lab environments needed for highly interdisciplinary research. Thus, it is certain that some participating faculty members will need to maintain lab space in their home departments. Even in these instances, some facilities would be likely used by most of the working groups, including computational facilities for image analysis, database analysis, modeling, and bioinformatics for genetic studies. Testing rooms equipped for neuropsychological, psychophysiological and other behavioral studies would also be desirable.

Although the Committee strongly endorses this space development plan, we also wish to emphasize that the Institute can initiate its program of interdisciplinary research prior to the construction of new space, or the renovation of existing space. An interim plan would utilize the existing space allocated to the investigators in their home departments and centers, with the addition of a modest space allotment for the Director and a minimal support staff to facilitate grant preparation, to develop a web presence, and to hold meetings of the governing board. Such an interim plan would allow the Institute to start having an impact while a more permanent space plan was developed and implemented.

V.  Education

The Committee endorsed the report of the Arts and Sciences Brain, Mind and Behavior Committee for reorganizing undergraduate educational opportunities in the neurosciences. There was particularly strong enthusiasm for the proposed undergraduate Neuroscience major. It was understood that the development of such a major would be the task of a new committee, and that its success would require participation of faculty from several schools and different departments within those schools, with faculty from the School of Medicine playing a significant role in upper level course offerings. Organization of an undergraduate neuroscience major, and the interface of this new major with existing majors, including Biology, Psychology, Linguistics, Philosophy, and Biomedical Engineering, would fall to a Director of Undergraduate Studies, a curriculum committee, and support staff, all of which could be managed under the purview of the Institute.

The Institute also could interface with undergraduate education through its working groups. Two ideas discussed by the Committee were to task each working group with creating an undergraduate presence. For example, each of the selected working groups could create a FOCUS program and could staff a special course within the undergraduate Neuroscience major. Another idea was that the Institute could devise a formal program for mentored undergraduate research. This could be a competitive program for upper level undergraduates such as FOCUS is competitive for freshman.

With respect to graduate education, there was great interest in creating a highly visible target to the outside world that would serve to attract and matriculate outstanding students to Duke in the neurosciences, modeled roughly on successful cross-unit programs such as the University Program in Genetics and Genomics. The Committee suggested that this be an admitting program and not a degree program. Particularly important will be the creation of an inclusive university-wide graduate program that can serve as a portal to laboratories across the full range of disciplines embraced by the Institute, but not at the expense of existing departmental graduate programs if the latter are functioning well. Working groups sponsored by the Institute will provide exciting training opportunities for graduate students that could be realized in several different ways. Without any additional formal development, graduate students who populate the laboratories of working group members will be exposed to the full array of approaches expressed in the cores to a common conceptual problem. For example, students entering into a genomics program would share space and a common research problem with students entering a neuroscience or psychology program. With more formal development, a series of training grants could be organized that capitalize explicitly on the interdisciplinary nature of the Institute, and students could then formally rotate through the laboratories that comprise a working group. The envisioned university-wide graduate program also could set aside some fraction of ongoing support for students entering working groups, although it will be important to balance this kind of targeted graduate support with untargeted support, to ensure broad faculty participation in and support for the Institute’s graduate program.

VI.  Timeline

The development of the Institute can be implemented in stages, with funding that starts relatively low and increases each year, reaching a steady state after 5 years.

Year 1

· Select Director, hire clerical staff, and establish the initial governing board.

· Establish funds for partnering on joint hires.

· Develop and release a first RFP.

· Receive applications and choose the first working group.

Year 2

· Allocate temporary space

· Have the first working group initiate its research program.

· Develop and release second RFP.

· Receive applications and select the second working group.

· Facilitate first joint hires.

· Begin renovation of permanent space, or planning/building of new space.

Year 3

· Second working group initiates research program.

· Develop and release a third RFP.

· Receive applications and select a third working group.

· Renovation of permanent space, or building of new space continues.

· Facilitate joint hires.

Year 4

· Third working group initiates research program.

· Evaluate interim progress of first working group – terminate if not thriving.

· Develop and release a fourth RFP.

· Receive applications and select a fourth working group.

· Renovation of permanent space is complete, or building of new space continues.

· If permanent space is complete, initiate the Visiting Scholars/Advanced Study component.

· Facilitate joint hires.

Year 5

· Fourth working group initiates research program.

· Evaluate interim progress of second working group – terminate if not thriving.

· Develop and release new RFP if any working group has been terminated.

· Building of new space is complete, initiate Advanced Study if not already in place.

Summary of Recommendations

As should be apparent from the report, the Committee’s discussions ranged widely and frankly over the issues pertinent to advancing the neurosciences at Duke by better integrating research, teaching and communication in the especially promising domain of brain and mind science. The recommendations of the Committee can be summarized as follows:

1. Establish a new initiative in brain and mind science at Duke called “The Duke Institute for Brain, Mind, Genes and Behavior”.

2. Appoint a board of approximately a dozen members to lead this initiative. The Board should represent all the major constituencies in neuroscience at Duke, and should meet on a regular (e.g., monthly) basis.

3. Appoint a Director to lead the board and the Institute. 

4. Charge the board and Director with the following tasks:

a. Develop a set of interdisciplinary themes to be pursued by the Institute.

b. Solicit proposals based on these themes, to be submitted by interdisciplinary working groups from across the neuroscience community.

c. Vet the proposals and support a small number of the best ones.

d. Oversee the implementation of the proposals selected, promoting interdisciplinary hires and other facilitating strategies as needed.

e. Evaluate the success of the initiatives supported.

f. Discuss, recommend and promote related initiatives in neuroscience education.

g. Discuss the full range of issues pertinent to the better integration and execution of neuroscience research and teaching at Duke as a regular and ongoing function.

5. The board should also be charged with developing and implementing space plans for the Institute in collaboration with the University Administration, both immediate and long term.

6. Finally, the board, Director and the Administration should agree on a regular means of interaction so that the plans being developed are clearly understood, deemed realistic and fully supported by the University.

Governing Board

Ranga Krishnan, M.D., Interim Co-Director

Professor and Chair, Psychiatry and Behavioral Sciences

Dale Purves, M.D., Interim Co-Director

Professor and Director, Center for Cognitive Neuroscience

Timothy Strauman, Ph.D., Interim Co-Director

Professor and Co-Chair, Psychology and Neuroscience

Patricia Bauer, Ph.D.

Professor and Co-Chair, Psychology and Neuroscience 

Anthony Means, M.D.  

Professor and Chair, Pharmacology and Cancer Biology 

James McNamara, M.D.

Professor and Co-Chair, Neurobiology

Allen Song, Ph.D.

Professor of Radiology and Director of BIAC

David Goldstein, Ph.D. 

Professor, Molecular Genetics and Microbiology 

Guven Guzeldere, Ph.D

Associate Professor, Philosophy

John Simon, Ph.D., Vice Provost for Academic Affairs (ex officio)

Initial Request for Proposals from the Governing Board of the Duke Institute for Brain, Mind, Genes and Behavior (distributed November, 2006)

The Governing Board of the newly created Duke Institute for Brain, Mind, Genes and Behavior (see attached) is pleased to announce a call for proposals for new research initiatives in interdisciplinary brain and mind science, to be funded beginning June 1, 2007. By establishing support for interdisciplinary research teams, the Institute hopes to encourage innovative approaches to the interface of brain, mind, genes, and behavior.
To remind interested parties of the intent of this initiative, the Provost and the Dean of the Medical School have allocated funds for the Institute to encourage the development of new research directions and collaborations among neuroscientists, behavioral scientists, geneticists, social scientists, evolutionary biologists, computer scientists and other scholars across the University. The proposals will be reviewed by the Board, with funding decisions to be based on the review.  Successful proposals will address important issues in brain and mind science by organizing interdisciplinary thematic working groups in basic science, translational science, health science, policy, or combinations thereof. 

· Proposed projects must represent new collaborations and/or areas of research for which other support mechanisms are not available.

· Proposed projects must include investigators from a minimum of two schools within the University (e.g., School of Medicine, College of Arts and Sciences, Pratt School of Engineering).

· The RFP is intended to encourage projects that engage faculty representing multiple fields or levels of analysis and that bring together investigators whose individual programs of research are not already connected. 

· Proposed projects need not be immediately translational (either in terms of health or policy applications). 

The specifics of the initiative are as follows:

Amount of Support. Current plans call for funding one or two interdisciplinary thematic working groups at a maximum level of $250,000 to support research and related activities, including courses and invited speaker series who might usefully inform the larger community about the topic they are pursuing. This support is intended to provide a basis for project development and pilot research ultimately leading to independent funding for the ongoing collaborative work.  Working groups can apply for further funding, also at a maximum level of $250,000 after a minimum of one year, with the additional funding contingent on progress.

Composition of the Working Groups. The working groups will typically consist of several faculty-level researchers with complementary expertise in relevant disciplines such as those mentioned above.  

Lifetime of the Working Groups. Each working group funded will have a defined maximum lifetime of 4 years, in terms of receiving support from this initiative.  Successful working groups would then obtain independent support.

Review of Progress. The Board will review the progress of each working group on an annual basis, and will have the option of terminating funding if a working group is deemed to be making insufficient progress.

Format of the Proposals. Proposals should be submitted in the 15-page format of an NIH R21 (exploratory/developmental research grant) application – i.e., the format that is specifically designed for proposing high risk/high gain projects.  Instructions for the R21 format can be found online at the following URL: 

http://grants.nih.gov/grants/guide/pa-files/PA-06-181.html
Each proposal should include:

· Title/abstract page

· 15-page research proposal, including Specific Aims, Background/Significance, Preliminary Studies, and Research Design sections

· NIH biosketches for each participating faculty member

· One-page budget

Deadlines. A letter of intent, including a brief abstract of the proposed project and a list of faculty participants, is encouraged and should be submitted by January 15, 2007.  The deadline for receiving proposals is March 1, 2007. Decisions about the successful applicants will be made by the Governing Board and announced on or before June 1, 2007. The Board reserves the right to make no awards if none of the proposals meets the expected standards.

Job Advertisement

Duke University invites applications for the position of Director of the newly established Institute for Brain, Mind, Genes, and Behavior. The new Institute is intended to provide a campus-wide administrative structure for interdisciplinary research and scholarship, to coordinate development of mind/brain science across the campus, and to capitalize on Duke’s existing strengths and potential for interdisciplinary research.   


The University has committed substantial funds to the Institute, including support for research initiatives, faculty recruitment, and administration.  Candidates for the Institute Director position are expected to have an established reputation in interdisciplinary brain/mind science, as well as international recognition in one or more of the disciplines that comprise this new field.   Additional information about the Institute can be found at: [Website here] 


Applicants should submit a copy of their curriculum vitae, a statement addressing research interests and leadership goals, and the names of three references to: BMGB Institute Search Committee, c/o Carlus Walters, Office of the Provost, Duke University, Box 90034, Durham, NC 27708, or electronically to carlus.walters@duke.edu .  The Search Committee will begin reviewing applications on February 1, 2007.
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