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NETWORK FOR RESEARCH ON PLANT SENSORY SYSTEMS

Ivan Chompalov

I. Data collection:

· Case name: NASA/NSF Network for Research on Plant Sensory Systems.  Coordinating center at Ohio State University.

· Site visit:

	Date
	Interviewers
	Persons Interviewed

	3.31. 2000
	Barry Bozeman

Juan D. Rogers

Ivan Chompalov
	1. Prof. Michael Evans, Department of  Plant Biology, Ohio State University, Coordinator, Network for Research on Plant Sensory Systems (phone: 614-292-9162; e-mail: evans.20@osu.edu)

2. Dr. Hideo Ishikawa, Department of Plant Biology, Ohio State University, Co-PI, Network for Research on Plant Sensory Systems (phone: 614-2923-0238; e-mail: ishikawa.1@osu.edu)

3. Jack Mullen, Ph.D. student, Department of  Plant Biology, Ohio State University

4. Chris Wolverton, , Ph.D. student, Department of  Plant Biology, Ohio State University


· Telephone interviews:

	Date
	Interviewers
	Persons Interviewed

	6.27.2000

7.07.2000

7.10.2000

7.11.2000

7.12.2000
	Ivan Chompalov

Jeff Bournes
	Prof. Barbara Pickard, Biology Department, Washington University at Saint Louis, PI, Network for Research on Plant Sensory Systems (phone: 314-935-6835; e-mail: pickard@biodec.wustl.edu)

Dr. Edgar Spalding, Botany Department, University of Wisconsin at Madison, PI, Network for Research on Plant Sensory Systems (phone: 608-265-5294); e-mail: spalding@facstaff.wisc.edu)

Prof. Dieter Sőll, Department of Molecular Biophysics and Biochemistry, Yale University, PI, Network for Research on Plant Sensory Systems (phone: 203-432-6200; e-mail: soll@trna.chem.yale.edu)

Dr. Alison DeLong, Department of Molecular Biology, Cell Biology, and Biochemistry, Brown University, PI, Network for Research on Plant Sensory Systems (phone: 401-863-3888; e-mail: alison_delong@brown.edu)

Dr. Fedora Sutton, Plant Science Department, South Dakota State University, PI, Network for Research on Plant Sensory Systems (phone: 605-688-6286; e-mail: suttonf@mg.sdstate.edu)

Dr. Jeffrey Harper, Cell Biology/MB8, Scripps Research Institute, PI, Network for Research on Plant Sensory Systems (phone: 619-554-2862; e-mail: harper@scripps.edu)




II. Technical Focus and Center History:

The Network for Research on Plant Sensory Systems is an instance of a “converging knowledge system,” which was set up in 1994 by the newly established NASA/NSF Joint Program in Plant Biology.  In capsule, the Plant Sensory Systems Network originated as a multi-institutional, multi-disciplinary collaboration among 10 universities in response to a funding opportunity announced by NASA and NSF for research in gravitational biology.  This collaborative arrangement was unique in the sense that it is quite unusual for the funding agencies to announce an opportunity where 10 individual proposals from separate universities were all funded and, in addition, asked to work together in hopes of achieving some kind of synergy among the 10 labs, especially in view of the fact that most people did not personally know each other before the collaboration got started.  This seems to be the first experiment of its kind, where both individual grants were awarded and a lump sum on top of that for coordination and cooperation.  The arrangement worked fairly well, but there was an initial period of about a year and one half when the collaboration was struggling to conceptualize itself, until it realized that, if the 10 labs were to interact in the most effective way (which was a requirement set by the funding agencies), they could not really have 10 separate projects.  

A special meeting designed especially to discuss a central project that would help pool resources (both scientific and manpower) was held in Half Moon Bay, CA in 1996.  After two days of extensive talks, the major players agreed to focus on the molecular and physiological characterization of the sensory properties of cells in the distal elongation zone (DEZ), which is located near the apex of plant roots.  Since the participant who first highlighted the importance of this zone for studying gravity responses of plants worked at OSU, the latter naturally became the lead center for the whole network.  The Network decided to emphasize three areas of the study of DEZ: electrophysiology; growth physiology; and molecular biology.  Advances were subsequently made in all three areas, but the collaboration really hit its stride in years 4 and 5.  At the time of our site visit (the end of March, 2000) the payoff was coming fast, but the funding was about to expire in the next six months.  Most interviewees expressed regret that the collaboration, which had established a pretty good routine of using each other’s resources (labs, grad students, expertise, connections) and was really on the verge of a breakthrough (especially in terms of molecular biology, i.e. what genes are expressed in the response of Arabidopsis to gravity), had to disband because of winnowing of funding. 

III.       Magnitude:

This is an assessment of the magnitude of the Network for Research on Plant Sensory Systems as of March, 2000.  There has not been much fluctuation for the past five years.

· Number and names of participating institutions: 10 universities: Ohio State University (lead center); Pennsylvania State University; Stanford University; Yale University; Brown University; University of Wisconsin at Madison; University of Illinois at Chicago; South Dakota State University; Washington University at Saint Louis; Scripps Research institute.

· Number of research staff: 11 senior researchers (PIs)

· Number of postdoctoral fellows: 13

· Number of graduate students: 27

· Number of undergraduate students: 27

· High school students: 2

· Participants not directly supported by the Network: 13

· Level of funding: $5,000,000 for 5 years for research at the 10 laboratories and about $500,000 for coordination activities.

· Funding agencies: NASA and NSF, with each agency providing 50% of the funds.

IV. Outputs:

	Year
	Articles
	Technical Reports
	Patents
	Dissertations
	Theses
	Spin-off companies

	1995
	  3
	1
	na
	na
	na
	0

	1996
	11
	1
	na
	na
	na
	0

	1997
	14
	1
	na
	na
	na
	0

	1998
	15
	0
	na
	na
	na
	0

	1999
	  3
	0
	na
	na
	na
	0

	2000
	  6
	1
	na
	na
	na
	0


Notes: na=not available. Apart from the outputs listed in the Table, the Network for Research on Plant Sensory Systems developed the so-called “anti-gravity machine” and attendant software for plant growth analysis.

V. Impacts:
· Scientific impacts: The scientific impact of the Network has been largely incremental.  Nevertheless, one potential breakthrough was achieved by using the newly developed anti-gravity machine to prove that the old data on plant sensory response to gravity were wrong.  The lab at OSU corrected misconceptions that had been in the books for decades and found that the response to stimulus doesn't have such large curvature because it saturates and spends more time at the maximum rather than increasing the stimulus. This  has opened up new ideas for understanding the sensory response of plants.  Another important scientific yield of the Network is the development of a new data base for physiological responses or phenotypes that mutant plants have developed.  

· Technical impacts:  The only notable impact in that category is the anti-gravity machine and the software for plant growth analysis.

· Relations with industry:  Although the primary focus of Network activity has been on basic research, there has been some collaboration with industrial firms.  That involved the application by three biotechnology companies (Pioneer Hybrid, Monsanto, and Novartis) of techniques developed by the Network for analyzing sensory responses of mutants.

· Education and outreach: One major outreach effort was devoted to the production of a video highlighting the research activities of the Network and presenting the Network approach to collaborative scientific research.  The collaboration also built and maintained a Network Homepage providing experiments on plant sensing for K-12 students.  Additionally, several workshops for high school science teachers were organized by the network and held in several locations. 

· Student careers: Career paths have been affected positively by work in the Network, especially for graduate students who got to work in other labs and came to know personally the ‘hot shots’ in the field, which bodes well for their future professional prospects.

· Collaboration:  Most participants judged collaborative research and synergy as the most important impact of the Network. A number of collaborations were forged between participating university labs to tackle various research issues (OSU – Yale; Brown – UI at Chicago; SRI – WUSL; SRI – UWM; UWM – Stanford; SDSU – Penn State; SDSU – OSU; SDSU – WUSL – Penn State; OSU – UWM).  Most of these collaborations are ongoing and will most likely continue after the Network has disbanded.  On a smaller scale, there have been short-term collaborations with the three biotechnology companies mentioned above.

