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CENTER FOR BIOLOGICAL TIMING

Ivan Chompalov

I. Data collection:

· Case name: Center for Biological Timing (NSF STC). Coordinating center at University of Virginia.

· Site visit:

Date
Interviewers
Persons Interviewed

4.21. 2000
Juan D. Rogers

Ivan Chompalov
1. Prof. Gene Block, Department of  Biology, University of Virginia, Director, NSF Center for Biological Timing (phone: 804-982-4501; e-mail: gdb@virginia.edu
2. Prof. Michael Menaker, Department of Biology, University of Virginia, PI, NSF Center for Biological Timing (phone: 804-982-5767; e-mail: mm7e@virginia.edu)

3. Dr. Richard Day, Associate Professor, Department of Medicine, Division of Endocrinology and Metabolism, University of Virginia PI, NSF Center for Biological Timing (phone: 804-982-3623; e-mail: rnd2v@virginia.edu)

4. Dr. Manuel Miranda-Anaya, Post doctoral research fellow, NSF Center for Biological Timing, University of Virginia (phone: 804-982-4500; e-mail: clock@virginia.edu)

5. Susan Doyle, Ph.D. student, Department of Biology and NSF Center for Biological Timing, University of Virginia (phone: 804-982-4500; e-mail: clock@virginia.edu)



II. Technical Focus and Center History:

The Center for Biological Timing (CBT), which formally became an NSF Science and Technology Center in 1993, is an instance of a multi-institutional, multi-disciplinary collaboration to study and solve major problems in biological timing. Its precursor was the so-called Biodynamics Institute, which was recognized as a UVA academic enhancement program Center in 1989. Its intellectual focus was initially just on biological clocks, but by the time the first proposal to NSF for funding as an STC was submitted (1991), the Center had extended to deal with all forms of oscillations. The initial proposal, submitted only from UVA, received positive reviews but was not approved.  The core group of researchers came back in1993 and applied again. This time the proposal included Northwestern University and Rockefeller University to cover the molecular aspects of biological timing and the Center was funded. Over the years the Center changed, as it added Brandais University formally and then informally Scripps.

Initially, CBT had a somewhat loose idea of what it would do, but was forced during the first year review by the Advisory Board to become more focused. Consequently, the center decided to develop an overarching vision and cluster research activity around a core project, which was termed the Clock Genome Project and sought to isolate novel clock mutants in Arabidopsis, Drosophila, and mouse. In a nutshell, the concept for the core project was to have biologists, generating mutants, then a molecular group, characterizing the mutants, then physiologists, looking at how the brain changes, then endocrinologists, examining how the biological clock affects the circadian clock, which is a 24-hour clock that affects the frequency of the oscillation. This sequential multi-disciplinary effort was described by the director of  CBT in the following way: “ So, the whole Center was like a factory. You are building these mutants and then trying to characterize them. Apart from that, you have other projects, but that was the main focus.”

The Center for Biological Timing rode the recent wave of biological timing establishing itself as one of the hottest scientific fields in the past decade. CBT has been extremely productive—members of the Center have published over 40 articles in Science during the lifetime of the Center. Its remarkable success was probably a combination of having a single focus almost from the outset (The Clock Genome Project), enough resources, and scale. Constant long-term funding and giving CBT largely a free hand to choose the direction of their research are additional contributing factors. CBT has made a tremendous contribution to the field of biological timing not only scientifically but also by providing a valuable service to the expert community by organizing conferences and meetings. The immediate future of CBT, despite its smashing success (as proved, for instance, by recent articles in Science and The Chronicle of Higher Education reporting groundbreaking CBT research) is unclear (it will be phased out by the end of 2001). At the time of our site trip, UVA was applying to NIMH for a new center (in essence an extension of CBT), but the prospects for funding seemed uncertain.

III.       Magnitude:

This is an assessment of the magnitude of the Center for Biological Timing as of May, 2000.  There has been some but not significant fluctuation for the past seven years.

· Number and names of participating institutions: 4 universities: University of Virginia (lead center); Northwestern University; Brandeis University; Rockefeller University. In addition, Scripps Research Institute collaborates with CBT but is not a formal member..

· Number of research staff: 29 senior researchers (PIs). 14 receive center support, the remainder are affiliated, but not receiving center support.

· Number of postdoctoral fellows: 38

· Number of graduate students: 38

· Number of undergraduate students: 20

· Visiting: 105

· Total precollege participants in various CBT organized activities: 223

· Level of funding: $1,400,000 per year for 9 years.

· Funding agencies: NSF.

IV. Outputs:

Year
Articles
Technical Reports
Patents
Dissertations
Theses
Spin-off companies

1998
  53
0
na
na
na
0

1999
112
1
na
na
na
0

Notes: na=not available. We could only identify quantitative output data for the period 1998-1999.

V. Impacts:
· Scientific impacts: The scientific impact of CBT has been profound and far-reaching. The most significant scientific discovery was the identification of the biological clock genes. Specifically, CBT researchers discovered 5 additional genes, among them the first mammalian clock gene. The second big discovery, although of a lesser magnitude, was the link of the physiology to the molecular genetics of biological clocks in mammals. CBT developed a technology that was able to report routinely the duration of the mammalian neurons and found that when you do genetic mutations on the cells they behave differently.  A third breakthrough was the understanding of the frequency modulation of the gene expression.

· Technical impacts: Since the focus of center activities has been almost entirely on fundamental research, there has not been a significant impact in terms of new technology. The lone exception here is the work on the Technology Development Project and the application of two effective techniques: 1) the use of luciferase as a reporter gene expression in the cells of transgenic mice; 2) taking advantage of the jellyfish color protein to look at protein-protein reactions.

· Relations with industry: Because of its primary goal of developing basic scientific knowledge, CBT has not been engaged visibly in commercialization.  Nevertheless, some encouraging relationships with industry have been initiated. One of them involved a big molecular biological firm, Promega, which was interested in using luciferase as a reporter gene. Due to some legal complications, the company eventually distanced itself from CBT. The other was a more successful relationship  with a steel company, in which CBT researchers were trying to find out how the biological clock relates to accidents during shift work. At the time of our site trip, CBT was in the process of talking to some companies about doing a study of oscillations in driving.

· Education and outreach: CBT has tried to integrate outreach into their mission at the suggestion of NSF. It has been largely successful in developing an active outreach program, which encompasses The Remote Access Online Real-Time Science Experiment, the dissemination of a Biological Timing Tutorial CD ROM, and the Undergraduate Summer Research Experience program, among others. The CBT has also been providing a valuable service to the expert community by organizing conferences and meetings, including various international workshops. 

· Student careers: The impacts on graduate students have been mainly to prepare them for the hot job market in the promising field of biological timing. They are well positioned to establish a successful career. However, getting postdocs has been a problem, chiefly because of reluctance on the part of NSF to fund them with Center grant money. The Center, however, has managed to find subtle ways to keep graduate students and postdoctoral research fellows involved. One channel of recruitment of graduate students and postdocs is through CBT’s strong involvement in international activities and exchange (mainly with Latin America and Japan). 

· Collaboration:  Several collaborations on particular research projects were formed within CBT. Those have been both inter-university (e.g. Northwestern, Rockefeller, and Scripps on the Clock Genome Project; UVA, Brandeis, and Scripps on the Technology Development Project) and single-university inter-departmental (e.g. the Department of Biology and the Department of Medicine at UVA on the Pacemaker Mechanisms Project).

