
FY 2001 REPORT OF

 NSF COMMITTEE OF VISITORS (COV)

Date of COV: March 26-28, 2001
  

Program: Cellular Organization and Signal Transduction




Cluster: Cell Biology

Division: Molecular and Cellular Biosciences


Directorate:
Biological Sciences

Number of actions reviewed: 85

Introduction:

The Committee of Visitors (COV) met for three days, March 26-28, 2001, and reviewed the decisions made within the Cell Biology Cluster for the previous three years.  Overall, the COV was impressed with the review process and the resulting decisions made by program officers within the Cell Biology Cluster.  Taking into account a myriad of factors, the program officers and associated panels have exhibited fairness, while promoting and supporting the best research programs.  The COV felt that the dedication of the staff involved in the peer review of research proposals is remarkable, and while the COV suggests some improvements, it affirms the overall excellence of the process.

Modus Operandi:

The COV convened at 8:30 AM, Monday March 26.  After introductions, Dr. Maryanna Henkart, Director of Molecular and Cellular Biosciences Division, apprised the COV of its charge.  The committee was also introduced to Program Directors, Drs. Eve Barak, Randolf Addison and Michael Mishkin.  The ensuing discussion considered the process by which a proposal is guided through the Cluster from the time it reaches the NSF until the PI is notified of the fate of the grant.  Dr. Henkart provided a detailed description of the organization of the proposal “jacket” and a preview of the information available therein.  Representative jackets had already been assembled for review by the COV with prior care taken to insure that there would be no conflict of interest with the particular COV members.  

Following these introductory discussions, the COV convened and established a plan for how the review process would proceed.  So that the COV would be able to directly compare the actions of both the Cellular Organization Panel and the Signal Transduction Panel, each member of the COV took it upon himself or herself to review proposals in both areas.  At 3 PM of the first day, after committee members had had a chance to review several proposals, the COV convened to discuss initial findings and impressions, and we also made a direct tally of which proposals had been examined, and which had not.  During this meeting it became apparent that there had been several decisions in both programs for which the justification was not apparent.  These proposals were singled out and subsequently read by a minimum of three committee members.  The COV adjourned at about 6:30 PM.

The COV reconvened at 8 AM on Tuesday March 27, 2001 with continued review of proposals.  At 9:30 the COV met with the Program Directors (Drs. Barak, Addison and Mishkin).  The COV discussed a variety of issues of concern to committee members, including explanation of the various funding vehicles in addition to the standard proposal which are provided by the NSF (e.g., SGER, CAREER, ABP), and how proposals at an interface between panels are directed to the appropriate panel.  At 10:30 the COV met with Dr. Henkart and discussed other issues with her, for example, the NSF’s efforts to increase the funding of underrepresented minority applicants.  Subsequently, the COV met as a group and initially discussed the problem cases that were identified, and then all the points on the report template.  The COV then divided writing tasks among the COV members and proceeded to work independently.  At about 5:30, after generating a first, rough draft of each section of the report, members shared them for review.  The COV adjourned at 6:30 PM.

The COV reconvened at 8:30 AM, Wednesday, March 28, 2001, and shared thoughts about the rough drafts prepared the previous day, noting overlap and points requiring modification and reorganization.  At 10:00 AM the COV met with Dr. James Edwards, Deputy Director of the Biosciences Directorate.  The committee discussed several issues pertaining to the importance of the COV document, the promotion of science to new and potential scientists, new funding initiatives including biocomplexity, and the increasing importance of interdisciplinary collaborative efforts among PIs.  The COV returned to editing and final drafting of the document, which emerged in initial form at noon.  Further editing and discussion in the afternoon ironed out the remaining problems.  A final draft was completed by 5 PM, and signed by all members of the COV.
A.
INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

Based on the COV’s study of proposal actions completed within the past three fiscal years, please provide comments on each of the following aspects of the program’s review processes and management.  COVs are encouraged to provide comments for each program being reviewed.  Constructive comments indicating areas for improvement are encouraged.  

1.  Effectiveness of  the program’s use of merit review procedures:

a.   Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits);

b.   Effectiveness of program’s review process;

c. Efficiency; time to decision;

d. Completeness of documentation making recommendations;

e. Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

Comments:

a. The COV judged the overall design and implementation of the review mechanism to be highly effective.  The combination of solicited ad hoc reviews and panel discussion provided ample opportunity for vigorous scientific evaluation of submitted proposals to facilitate an objective award or decline decision.

b. The program’s review process was considered to be generally effective and appropriate.  Program officers exercised discretion to exclude proposals that were deemed outside the program’s focus area, suggesting either reassignment to a more relevant program area within the NSF or withdrawal and submission to a different federal agency.  When deemed necessary, steps were taken to identify and implement additional panel reviews.

c. Given the significant volume of proposals to process and review within each of the two submission cycles, the program generally succeeded in communicating funding decisions in a timely fashion.  The COV expressed some concern that the average dwell time of 6.2 months does not allow investigators of declined proposals adequate time to respond to reviewer comments and criticisms for resubmission in the following cycle.  To the extent that delays in receiving reviews contribute to this dwell time, the COV recommends that program officers solicit and confirm reviewer participation by email prior to sending out the proposal review materials.  Although this issue was raised during the previous COV, it remains a strong recommendation as one distinct mechanism for improving efficiency and ensuring adequate supporting reviews for the panels.

d. The COV commends the program officers for their diligence in maintaining clear and conscientious documentation for each award or declination.  Documentation was readily available for each research proposal, including the proposal itself, updates, and other communications submitted for consideration by the investigator, along with a comprehensive detail of the funding history, the reviewer contact list and verbatim reviews, and the panel summary.  Recommendations were easily discerned and justified by the inclusion of a clearly-written Form 7 justification of the award or decline decision by the program officer, along with program notes or diary notes to chronicle the review and decision process.   Where appropriate, additional dialogue between the program officer and the investigator was included.  Of the 85 jackets reviewed by the COV, greater than 90% contained sufficient clarity and transparency of the review process to easily justify the final award or declination recommendation.  However, in a few instances, there were significant inconsistencies between the ratings or evaluations presented by the reviewers or the panel and the Form 7 summary.   In these cases, there should be sufficient documentation to reflect any significant internal program discussion of the relative priority or weighting given to the various review components that ultimately contributed to the final funding decision.  The COV recognizes that the program staff expertise is invaluable in synthesizing occasionally disparate review components but urges staff to avoid any potential appearance of arbitrariness in funding decisions.

Clearly one of the qualities that distinguishes NSF program staff is their critical role in shepherding science, particularly the science of investigators in the early years of independence. Countless senior investigators cite the NSF as having been vital in helping establish their careers in cell biology. This is only possible with the dedication and excellence of program staff who, with care and determination, support promising investigators as they face the competitive peer review process.  

Jackets are full of notes of and about program staff who have spoken to and corresponded with applicants to keep them informed of the review process and to offer helpful guidance to applicants to increase their chance of successful review. This is grantsmanship at its finest.

There was however worrisome evidence of this support being applied inconsistently within applicant pools. This inconsistency was of some concern to the COV. It appears that applicants who are better known in the scientific community and to the program staff either by virtue of their distinction as scientists or by their past service to the NSF were given opportunities to address misunderstandings and answer challenges at the time of a review. In contrast, there were outstanding proposals from less well-known investigators who were not given the same opportunity to answer concerns expressed as part of an otherwise excellent review. In the most extreme cases it would appear that applications were funded despite mediocre reviews on the basis of other factors, such as the applicant’s general reputation. In view of the zero-sum nature of the peer review process, such inconsistencies should be clearly justified. Program staff should be encouraged to play an advocacy role for applicants, but only if handling of grants is applied even-handedly among applicants.

The COV also suggests a novel approach to improving investigator access to reviewer comments.  Until recently, this approach would have been impractical, but the implementation of FASTLANE may facilitate it.  Investigators could be provided with the opportunity to view reviewer comments on FASTLANE and to submit a rebuttal response; this material would then all be available for consideration at the panel review.  This suggestion is not intended to initiate an ongoing dialogue between the investigator and the reviewing community, but rather to provide the investigator with an opportunity to respond to criticism.


e. The range and breadth of scientific research supported by the Cell Biology Cluster programs were consistent with and responsive to the program priorities and activities described in the NSF Guide to Programs.  The review process closely adhered to the guidelines set forth in the NSF Grant Proposal Guide.
2. The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

a. Performance Goal: Implementation of Merit Review Criteria by Reviewers: NSF performance in implementation of the merit review criteria is successful when reviewers address the elements of both generic review criteria.  Did reviewers adequately address the elements of both generic review criteria?
b. Performance Goal: Implementation of Merit Review Criteria by Program Officers: NSF performance in implementation of the merit review criteria is successful when program officers address the elements of both generic review criteria.  Did program officers adequately address the elements of both generic review criteria?
c. Discuss any concerns the COV has with respect to NSF’s merit review system.

The COV should keep track of the percentage of reviewers and program officers who address the merit review criterion regarding the broader impacts of the proposed activity.
Comments:

a.
1) Did reviewers adequately address the intellectual merit criterion in their reviews?
2) Did reviewers adequately address the broader impacts criterion in their reviews?

b.
1) Did program officers adequately address the intellectual merit criterion in their decisions?

2) Did program officers adequately address the broader impacts criterion in their decisions?

Comments:

In general, the narrative in proposals overwhelmingly addresses Criterion 1, Intellectual Merit, with a much smaller proportion dedicated to addressing Criterion 2, Broader Impacts.  CAREER and POWRE proposals generally give more attention to Criterion 2 because of the different nature of these programs.  Even when “regular” proposals address Criterion 2, it is often only to note the participation or involvement of undergraduate or graduate students.  There were few, if any, proposals that indicated any other kinds of broader impacts (e.g., possible impacts on the specific field, possible relevance to important national goals).   Conversely, applications did not appear to suffer significantly for failing to fully address Criterion 2.  The overall effect is that Criterion 1 was taken to be of much greater, if not exclusive, importance to both applicants and reviewers.


a.
In general, reviewers are still not adequately addressing both review criteria.   In every case the COV examined (about 85 award or declination files), reviewers consistently and extensively commented on Criterion 1.  It is this Criterion that clearly drives funding decisions and the COV believes this to be appropriate.  In most cases, Criterion 2 was not mentioned at all, or there was a passing reference only to the educational aspects such as training of graduate students or participation of undergraduate students.  In some instances, ad hoc reviewers noted that Criterion 2 was “not applicable” to the proposal they were reviewing.  This situation appears to be improving, since in the more recent rounds (FY2000) more proposals contained reviewer comments on Criterion 2.  However, action to redress this significant imbalance in the review process is recommended.  

Interestingly, reviewers most often addressed Criterion 2 when they were satisfied that Criterion 1 was sufficiently strong to recommend funding.  The panel summaries rarely, if ever, made comments about Criterion 2. 

b. In general, program officers are making an attempt to address both review criteria in their review analyses on Form 7.  The results, however, are still mixed, and the same pattern emerges that the COV saw in the case of the reviewers.  That is, proposals that were awarded were much more likely to have reviewer and program officer comments on both Criteria.  Proposals that were declined were much less likely to have specific comments on Criterion 2.  

The COV can understand why this is the case.  Obviously, the criterion of intellectual/scientific merit of a proposal is the sine qua non for a positive funding decision.   If merit is in question, a discussion of whether the proposal adequately addressed the “broader impacts” aspects of the proposal would seem superfluous.  However, the COV believes that if the NSF is going to demand that applicants address these two criteria, they should be weighed appropriately, and the importance of Criterion 2 should be made clear to applicants, reviewers and program officers.  

In that regard, the COV suggests the following actions:

· While the Grant Proposal Guide notes that applicants should address both Criterion 1 and Criterion 2, this is not happening based on the proposals that were reviewed.  The COV suggests that applicants be directed instead to address Criterion 2 (e.g., educational aspects, larger societal benefits) in a separate section limited to one (1) page that would follow the 15-page project description.

· Instructions to reviewers should be clarified to indicate that BOTH criteria should be addressed in the review, even if all the “sub-questions” under each criterion are not.  Currently, the instructions are being interpreted as requiring reviewers to address only the criteria they believe are appropriate for a particular proposal, thus enabling reviewers to opt out of any comments on Criterion 2.  Perhaps the FASTLANE template could be examined for ways to more directly encourage reviewer comments on both criteria, e.g., require a data field to be completed for both criteria before review is accepted electronically.

· Program officers should give more weight than they currently do to Criterion 2 in the instructions to panelists for the preparation of the panel summary.  Currently, the NSF guidance provides a long list of elements that should be in the summaries.  Most deal with Criterion 1 issues.   Only one element of the guidance deals with Criterion 2 (“Criterion 2 issues”) and this is presented without any clarifying instructions.  Thus, panels are left with the impression that this criterion does not carry much weight in funding decisions.

· 
Applicants should receive more explicit feedback on Criterion 2. Awardees should understand how the reviewers and the program officer evaluated Criterion 2 aspects of their proposals.  Moreover, this information together with all of the comments on scientific deficiencies will help unsuccessful applicants to strengthen both aspects of their next proposal.  If applicants receive little or no feedback on the evaluation of the broader impacts of their proposals, the COV believes that this will simply perpetuate the current behavior, namely, to generally ignore Criterion 2.   

· The review analyses on Forms 7 for both awards and declinations should explicitly include commentary on Criterion 2.  This is happening with increasing frequency, but still needs attention if both review criteria are to inform funding decisions.

The COV recognizes that the use of the two review criteria is still very much a “work in progress.”  The COV appreciates the yeoman effort the program officers have made to help applicants, reviewers and panelists understand the need to evaluate proposals using a balanced approach that includes both criteria.  However, these efforts have not yet borne fruit.  Additional focus on this issue is necessary and the COV hopes that the above suggestions will assist NSF in this regard.  

c.  See discussion above in comments for section 2b.

3.   Reviewer selection:

a. Use of adequate number for balanced review;

b. Use of reviewers having appropriate expertise/qualifications; 

c. Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

d. As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken.

Comments:

a. Considerations of balance and scientific rigor make it essential that each proposal receives the scrutiny of an adequate number of qualified reviewers.  The COV concludes that this number is at least 4; more is preferable.  Normally, 2 of these reviewers will be members of the NSF’s duly constituted review panel.  The balance of the reviews will come from ad hoc reviewers. 

b. While an adequate number of reviews is important, the quality of the reviews is even more important.  A core element of review quality is the expertise of the reviewers.  Every proposal should be examined by some individuals who are expert in the area addressed in the proposal.  There will be instances when this goal can be realized within the panel membership.  However, the panels are relatively small and the number and diversity of sub-disciplines represented in the proposal pool is generally large.  Therefore, it is likely that there will be a significant number of applications that fall outside the collective expertise of the review panel.   This makes it essential that a special effort be made to ensure that some truly expert reviews are obtained for each proposal.  In order to achieve this, it is necessary to assess the level of expertise of each of the reviewers examining a proposal.  To facilitate this evaluation, a question on the review sheet might request the reviewer to provide a brief sentence description of their level of expertise in the areas addressed by the proposal.  Alternatively, this might be accomplished by the reviewers checking a box on the review with their self-evaluation of their level of expertise. The COV believes this will provide additional documentation of the strength of the merit review process.

c. It is important to continue the efforts to assure that there is not institutional, gender or geographic bias in the constitution of the reviewer pools.  The COV did not find indications of such bias during its deliberations.  On the other hand, since relatively few members of underrepresented groups appear in the pools of potential and actual applicants, we infer that their numbers in the reviewer pool will also be small.

d. With regard to conflict of interest, the COV found the language on conflict of interest in the current instructions to reviewers to be confusing.  The COV suggests that the rules and guidelines governing conflict issues should be clearly and conspicuously stated on the forms sent to potential reviewers, to include a specific and comprehensive list of what constitutes a conflict.  This will increase the likelihood of early identification of conflicts of interest and a uniform definition of conflict.  An important result will be a reduction in the performance of reviews by those with conflicts.  The committee found that the rules and guidelines governing conflict of interest issues are in conflict with actual practice.  This has resulted in reviews being prepared by some people with conflicts, only to have those reviews disregarded.  This should be avoided at all costs: in no case should a review be solicited when a conflict of interest is known to exist.  In general, the COV found that program staff made a determined effort to identify and resolve conflicts of interest that arose during the course of reviews.  These efforts included determining if reviewers of applications were collaborators, students or former post-docs of the applicant.      

e. Requests of individuals to perform ad hoc reviews of NSF proposals: Currently, it is common practice to identify potential reviewers and simultaneously mail those individuals the proposals and the request for their reviews.  The COV urges the NSF to modify this practice as follows: 1] the potential reviewer should be sent a request, with an abstract of the proposal, via email; 2] The request should tell the potential reviewer when the review is due, and invite them to decide whether the NSF should send them a paper copy or provide instructions for them to access the grant on FASTLANE; 3] Reminder emails should be sent to those who fail to respond within 7 days.  The COV believes that these changes would be welcome by many members of the reviewing community and would improve the efficiency an credibility of  the review process. 

The COV suggests that the NSF should include some hortatory rhetoric  emphasizing the special obligation of the scientific community to assist in assuring that public funds for the support of research are committed to the most promising science.
4. Resulting portfolio of awards:

a) Overall quality of science/engineering;

b) Appropriateness of award scope, size, and duration;

c) Effective identification of and support for emerging opportunities;

d) Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

e) Evidence that proposers have addressed the integration of research and education in proposals;

f) Evidence of increased numbers of applications from underrepresented groups;

g) Balance of projects characterized as 

· High-risk

· Multidisciplinary

· Innovative

Comments:

a. The Cell Biology Cluster leadership provides standards of excellence that have led to the identification of high quality research projects that have outstanding expectations for success.   In the opinion of the COV, the pool of proposals examined represented some of the best of US science in the field of cell biology, and generally only the best of these proposals were funded.

b. The amounts and duration of awards were consistent with the research needs and with the length of time required to meet the proposed objectives.  In some cases in which the budgets and or objectives were inconsistent, the principal investigators were requested to submit revised budgets.  The duration and amounts of awards in the Cluster were slightly above the average of the overall Foundation for FY 2000 ($105,800/2.8 years).  All of the awards reviewed were from 2-3 years in duration, with the exception of one award of 4 years to an established investigator having received unanimous ‘excellent’ scores.

c. The panel commends the Cell Biology Cluster for their efforts to seek input from the scientific community in identifying emerging research frontiers.  Attendance at scientific meetings, symposia and workshops present opportunities to interact with the leaders in various fields.  Speaking with review panelists, visiting scientists, and NSF rotating scientists, as well as keeping current with meeting updates and journals, are excellent ways to stay abreast of emerging scientific developments and opportunities.

d. The review system in the Cluster provides ample opportunity for new investigators to seek research funding.  The BIO directorate is keenly aware of the importance of supporting junior scientists who have good ideas, as well as senior scientists who are submitting proposals as new investigators.  While most first-time proposals contain good ideas, they often exhibit poor grantsmanship and scientific naivete’. The COV recognizes that individual investigators comprise the underpinnings of U.S. science, and that it is important to provide opportunities for young scientists to establish innovative careers in research and education. Accordingly, the COV suggests that NSF take every opportunity to mentor unsuccessful young investigators so that their subsequent proposals are competitive. 

e. Overall, the integration of research and education in the proposals was surprisingly sparse.  Support for graduate students and postdoctoral fellows was included in the majority of proposals, but only a few proposals addressed the importance of the projects in educating undergraduates. In proposals from undergraduate colleges, the proposals universally stress the impact on student participation.  In proposals from most university scientists, the educational aspects are taken for granted. Many investigators assume that the inclusion of graduate students and postdoctoral fellows (and, often, undergraduates) is obviously an educational component, without further comment in the proposal. 

f. Participation of underrepresented groups in submitting grants to the Cell Biology Programs continues to be inadequate.  In FY 2000, 12 competitive proposals from investigators known to be underrepresented minority members were submitted. Of these, four were awarded, seven were declined, and one withdrew. In 1999, 14 such proposals were submitted, and in 1998, 15. The Cell Biology Cluster recognizes the problem and has taken steps to address it.  The COV encourages the Cluster to continue to seek innovative ways to identify and encourage young minorities to experience and recognize the excitement of science and of the opportunities it can offer.  NSF is encouraged to take advantage of the experiences of other agencies, such as NIH and EPA, and other non-governmental organizations such as the HHMI and the ASCB, who have been developing ways to identify and encourage minority students and beginning investigators.

g. Of the 85 proposal jackets the COV examined, approximately 3% were identified as high risk, although the percentage could be as high as 5%, depending on the definition of high risk.  Only one funded proposal was identified as multidisciplinary, and all of the funded proposals were considered innovative.  Some of the declinations were also innovative, but because of various deficiencies were not funded.  These proposals will likely be revised and resubmitted.
B.  RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

Strategic Outcome Goals: For each of the strategic outcome goals listed below comment on the following: Has  the program demonstrated success in achieving the outcome goal?  (NOTE:  COVs should separately address each of the indicators listed under the strategic outcomes.)  Provide NSF-supported examples which demonstrate your judgement, and explain why they are relevant or important to the outcome goal.  If performance is not successful, comment on the steps that the program should take to improve performance. It is important to note if the outcome goal is not relevant to the program and provide a brief explanation.
5. PEOPLE Strategic Outcome Goal: Development of a diverse, internationally-competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

a. Improved mathematics, science, and technology skills for U.S. students at the K-12 level;
b. Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;
c. A science and technology and instructional workforce that reflects America's diversity;
d. Globally engaged science and engineering professionals who are among the best in the world; and
e. A public that is provided access to the processes and benefits of science and engineering research and education.
Comments:

Overall, the COV judges the Cell Biology Cluster to be successful for this Outcome Goal.

a. K-12 education is not one of the strategic goals of the Cell Biology Cluster; however, the COV notes approvingly that some of the Program's funded PIs voluntarily contribute to K-12 education in their communities. For example, Fishkind (MCB-9808240) serves as a K-12 science mentor, and Grindhart (MCB-9974835) has offered research opportunities for high school students.
b. Improved scientific skills for a technologically competitive citizenry is one of the major objectives of the Cell Biology Cluster and is achieved through intensive mentoring of undergraduate, graduate and postdoctoral students. For instance, in FY 2000 the Program supported 63 undergraduates ($270K), 45 graduate students ($712K), and 40 postdoctoral research associates ($1.147M), which amounts to approximately 25% of the total research expenditures for the year. Training students requires great investments of time and know-how by the PIs. Other indicators of the Program's commitment to higher education are (1) its CAREER awards (5 granted in 1998-2000, 13% success rate) to young investigators who have proposed thoughtful, integrated programs of top-flight research and innovative education, and (2) its RUI awards (8 granted in 1998-2000, 40% success rate), which support research at primarily undergraduate institutions. The latter awards are especially significant and effective in achieving this performance goal, and we congratulate the Program on funding such a high percentage of submissions.  The COV wondered why CAREER awards are limited to young investigators, and proposes that the program solicit good ideas in this area (innovative, integrated research-education projects) from cell biologists at any stage in their careers.  Echoing the previous COV, the committee encourages the Cell Biology Cluster to pursue mechanisms for communicating effective educational practices, developed under its CAREER and RUI projects, to the broader community of cell biologists. A well-designed and maintained web site might be sufficient; its modest cost could be folded into one of these grants.  Although educational efforts are not always documented in grant proposals, reviews, and project reports as well as they should be (as addressed elsewhere in this report), the COV is convinced that the Cell Biology Cluster and its awardees are dedicated to the integration of research and training. The two components are inextricably linked, as evidenced by the large number of undergraduate, graduate and postdoctoral students who are trained "on the job" in the exciting, leading-edge research projects supported by the Cluster.

c. As discussed elsewhere in this report, Cell Biology program officers are diligently and creatively addressing the problem of diversity in America's scientific workforce. Women are well represented across the program (33% of investigators, 39% of review panels). Although the total number of awards to minorities is still distressingly low, the program staff is dealing with this problem in a fair and supportive manner. The geographical distribution of awards is satisfactory.

d. Global engagement is not a strategic goal of the Cell Biology Cluster. The COV suspects that a significant number of proposals involve international collaboration, but was given no data on this aspect. The committee asks that the Program Directors provide this information to future COVs. Certainly the quality of research supported by the Cluster is world-class.
e. Public access to the benefits of research in cell biology is difficult to measure. Inasmuch as the Cluster supports research that is not funded by other agencies (i.e., non-medical cell biology, plant science, comparative cell physiology), it makes a crucial and irreplaceable contribution to the intellectual capital upon which our modern societies depend. The Cluster might consider collecting data to back up this claim. For instance, what elements of modern society can be traced in part to research supported by NSF Cell Biology Cluster and its predecessors? The "green revolution" comes to mind, or the potential drug development from cyclin-dependent kinases that regulate cell growth and division. Tracking down these connections needn't be an additional assignment for already overworked administrators. It could be part of an NSF-wide initiative, carried out under a grant or contract to professional historians and sociologists of science.  A collaboration with the SBE Directorate should be considered for this activity.
6. IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

a. A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning;

b. Discoveries that advance the frontiers of science, engineering, and technology;

c. Partnerships connecting discovery to innovation, learning, and societal advancement; and

d. Research and education processes that are synergistic.

Comments:

The COV judges the Cell Biology Cluster as successful in enabling discovery in cell biology, particularly through its support of individual research grants.

a. The Cell Biology Cluster supports a diverse array of research in non-medical areas of cell biology.  This research is fundamental to increasing our understanding of cell organization and cellular signaling.

b. The Cell Biology Cluster is to be commended for supporting many proposals that are likely to advance our understanding of cell biology.  While recognizing that many of the funded grants that we analyzed are noteworthy, this COV has chosen the grants described below to illustrate the excellence of this program, either because they have supported work that has produced important or novel results, or because they have a high potential to push the leading edge of cell biology forward.

Robert Bourret (MCB-9941458)  Chemotactic behavior in E. coli is controlled by a family of transmembrane proteins working in conjunction with six cytoplasmic proteins.  The interactions among these proteins are regulated by a series of phosphorylations/ dephosphorylations and methylation. This grant supports interdisciplinary research that allows experimental tests of computer simulations of this signaling pathway.  Dr. Bourret’s lab uses molecular approaches to dissect the complicated signal transduction pathway.  This work is guided by and complementary to modeling work in Dr. Dennis Bray’s lab.  The synergy between these complementary approaches facilitates improvements in the simulations and vice versa.

Sarah Assmann (MCB-0041710)  Dr. Assmann’s research is focused on how environmental signals are transduced within guard cells to cause the opening and closing of stomata.  In particular, her group addresses the role of abscisic acid (ABA) in this regulation.  ABA inhibits the opening of stomata by inhibiting a Ca2+-independent, Kin channel and by activating an anion channel.  With support from this grant, Dr. Assmann cloned a kinase (AAPK=ABA-regulated kinase).  With this clone, she was able to express a dominant negative version of AAPK in order to test the function of the kinase.  She found that the dominant negative construct blocks the ability of ABA to activate anion channels to cause closure of stomata.  Besides elucidating part of the signal transduction pathway that regulates stomatal opening/closing, this work used a cutting edge method in the cloning strategy for AAPK, namely mass spectrometry-based de novo peptide sequencing in order to obtain peptide sequences for AAPK.  In addition, Dr. Assmann recently disproved a major hypothesis in this field, namely that ABA is required for guard cells to sense humidity.

Joseph Ecker (MCB-0042076)  This award has supported ground-breaking research into the signal transduction pathway controlling responses to the hormone ethylene in plants.  The Ecker group has used mutational and positional cloning approaches to identify genes that are involved in ethylene signaling.  This work has made ethylene signaling better understood than any other plant hormone signal transduction pathway. 

Benjamin Glick (MCB-9875939, CAREER award)  Dr. Glick has been a prime advocate for reviving an ‘old’ model, the cisternal progression model, for how the Golgi moves cargo through this organelle for processing.  This grant has funded research that lends support for this model, although there is still substantial controversy as to how the Golgi actually accomplishes its function.  In addition, Dr. Glick recently published a paper in Molecular Biology of the Cell that has led to a major revision in how cell biologists view the transitional endoplasmic reticulum (tER).  He used high resolution fluorescence microscopy to study the link between the tER and the Golgi.  He unexpectedly discovered that the tER is not a short-lived compartment as previously believed, but actually quite stable.  Further, he found that it relies upon microtubules for its localization, just as the ER and Golgi do.

Leah Haimo (MCB-9727728)  Dr. Haimo studies how pigmented vesicles move in melanophores.  The movement of these vesicles is regulated and results in lightening or darkening of the cells. It is also known to depend upon microtubules which radiate from the central, nuclear region of the cell.  One possibility for regulation of vesicle motility is that different microtubule motors associate and dissociate with the vesicles to carry them either toward the plus or minus end of the microtubule.  With NSF support, Dr. Haimo has shown that dynein, dynactin and kinesin II are continually associated with the pigment vesicles.  Further, she has amassed substantial evidence that the regulation of direction of vesicle movement occurs by turning different motors on or off, probably by their phosphorylation/dephosphorylation.

Stephen Kron (MCB-0042753, CAREER award)  Dr. Kron’s research focuses on the mechanisms used by budding yeast (Saccharomyces cerevisiae) to coordinately control cell shape and cell proliferation in response to the environment.  As a postdoctoral fellow, Dr. Kron was involved in the discovery that these yeast can become filamentous in response to nitrogen starvation.  He has subsequently shown that an enzyme, MAP kinase, receives the signal of nitrogen starvation and then induces the switch to filamentous growth.  When the cells undergo nitrogen starvation, they also stop in the cell cycle.  With this award, Dr. Kron is exploring the relationship between cell cycle progression and filamentous growth and how it is regulated at the molecular level.  This proposal is also noteworthy for its very strong and unique educational component to involve advanced placement freshman in a guided, yet independent, research experience.

c. The Cell Biology Cluster supports several grants that enable partnerships between the science of cell biology and learning and society. For example, Dr. Bruce McEwen (MCB-9808879) is involved in a substantial effort in informal science education through his development of a CD-ROM-based museum exhibit for the New York Hall of Science.  Drs. Neil Green (MCB-9604499) and Hong Fang (MCB-9985479) are doing research on yeast that will potentially contribute to human welfare.  They are modifying the signal peptidase in yeast so that it properly cleaves the signal sequence of mammalian proteins; this should allow better yields of recombinant secreted proteins that could be used medically.

d. Please see answer to question 2.

7. TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

FY 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

a. Shared use platforms, facilities, instruments, and databases that enable discovery;

b. Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce;

c. Networking and connectivity that takes full advantage of the Internet and makes SMET information available to all citizens; and

d. Information and policy analyses that contribute to the effective use of science and engineering resources.

Comments:

The COV judges the Cell Biology Cluster as successful in achieving this outcome goal.  

General:  Availability of major tools and databases will be absolutely crucial for future work in cell biology.  Now that several different genomes have been sequenced, the difficult, but extremely exciting work of figuring out how gene products work will dominate much of the future activities.  In brief we are facing a new frontier that will demand close attention by the NSF.  Whether it is the use of microarrays, high throughput screening, or microscopical imaging, there will be the need for large investments in equipment, and large databases.  In addition, there will be the corresponding need to understand the use and application of this equipment and these resources.  In many instances progress will demand the pooling of resources and talent since it is unlikely that a single investigator will master all phases of a project.  However, most proposals in the Cell Biology Cluster are currently driven by a single PI.  Therefore, it will be increasingly important in the future that the outlook be broadened in order to exploit both the information from the existing data bases, and the newly developed methods for probing cells and their molecular components.  

a. While it can be difficult to determine information about the shared use of platforms, facilities, instruments or databases that enable discovery, from the jackets, it is nevertheless evident that high end instrumentation is being applied in some of the already funded projects.  Specific attention is drawn to the CAREER proposal by Selvin, MCB-9984841, who will use lanthanide-based resonance energy transfer to examine the structure of ion channels.  He will also use phosphorescence anisotropy to probe molecular rotations within ion channel proteins, which will provide resolution at the angstrom level.

b. The response to “a” above also applies here; namely that shared facilities are essential for the progress and effectivity of reseachers.  For example, the proposals by Fishkind, MCB-9808240; Haimo, MCB-9727728; Langford, MCB-9974709; Johansen, MCB-9600587; Guild, MCB-0077839; Hanson, MCB-9808101 and others require first rate imaging facilities. 


c. While no specific example is made, it seems likely that most or even all funded researchers are networked and taking advantage of the Internet.

d. The central importance that Shared Facilities will increasingly play in the ongoing research will demand that the NSF pay close attention to the availability of these equipment items and data bases.  Within the NSF itself there can be close awareness, if not coordination, in the decisions of the Cell Biology Cluster panels and those of the multi-user equipment panels.  The support of facilities that serve regions of the country will also need to be increased, again as a way to maximize the return on a large investment in equipment and computer facilities.  It is recognized that this situation already exists; however, there will be need for new facilities as well as the upgrading of existing facilities.

8. Areas of Emphasis: For each  relevant area of emphasis shown, determine whether the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples that relate to or demonstrate the relevant strategic outcomes.

a.   Strategic Outcome:  People

· K-12 systemic activities

· Enhancing instructional workforce/professional development
· Centers for Learning and Teaching (CLT)

-    Graduate Teaching Fellows in K-12 Education

· Broadening participation 

-    Tribal Colleges

-     Partnerships for Innovation (PFI)

· Addressing near-term workforce needs

· Advanced Technological Workforce program (ATE)

Comments:  
The activities of the Cell Biology Cluster do not directly affect K-12 systemic activities, Centers for Learning and Teaching, Graduate Teaching Fellows in K-12 Education, Tribal Colleges, Partnerships for Innovation, or the Advanced Technical Workforce Program.  Awards from the Cell Biology Cluster have strengthened undergraduate education through the RUI and REU programs.  Such awards improve understanding of experimental science among students who may subsequently become involved in teaching.  They also strengthen teaching of experimental biology at undergraduate institutions.  For example, RUI award MCB-9807998 to Brodl has supported 14 students in original research projects concerning the fate of secretory protein mRNAs upon heat shock.  Four of these students have completed their undergraduate studies and are now pursuing advanced degree programs at other institutions.  A particularly innovative feature of this project is that it also supports a post-doctoral fellow who is receiving training in science teaching by participating in the research aspect of the project, and in classroom teaching with guidance from the college’s faculty development program.  This sort of training program will yield additional excellent science teachers like Brodl himself.

b. Strategic Outcome:  Ideas

· Appropriate Balance of Portfolio (high risk, multidisciplinary, or innovative research) for each NSF  program

· Investment in three initiatives:

-    Information Technology Research (ITR)

-    Nanoscale Science and Engineering 

-    Biocomplexity in the Environment

· Investments in non-initiative fundamental research:

-
Mathematical Sciences Research 

-     Functional Genomics

· Cognitive neuroscience

Comments:  The panel was impressed with the excellent scientific quality of projects funded by the Cell Biology Cluster.  All of the projects reviewed were considered highly innovative.  Very few high risk or multidisciplinary projects were funded.  In view of the limited funds available to the program, the panel found this to be an appropriate balance that reflected the distribution of applications.  The panel’s opinion was that the most cost-effective science is driven by individual investigators funded by individual awards, and that consequently the Cell Biology Cluster should continue its support of this culture.  The Cell Biology Cluster does not make investments in the Information Technology Research or Biocomplexity in the Environment initiatives.  To date, there have not been significant investments in Functional Genomics or Cognitive Neuroscience.  However, we expect that progress in genomics will lead to submission of proposals that include Functional Genomics approaches to the Cell Biology Cluster.  Based on its history, we expect that the program will welcome such proposals.  Genomics research necessarily proceeds stepwise from sequencing to expression profiling to cell biology.  For genomics studies in most organisms, the cell biology stage has not been reached, or is just beginning.  The Cell Biology Cluster is jointly funding three proposals on computational modeling of biomolecular motors, DMS-0075821 by Elston, DMS-0073828 by Mogilner, and DMS-0077971 by Wang.  Progress in understanding nanomotors crafted by evolution promises significant insight into human-engineered nanodevices.  The Cell Biology Cluster has also taken a leading role in four projects that apply mathematical modeling to important problems in cell physiology: MCB-9723897 to Wofsy on cell signaling mediated by immunoreceptors, MCB-9722822 to Lindemann on rhythmic beating of cilia and flagella, and MCB-9841458 to Bourret on bacterial chemotaxis. 
c. Strategic Outcome: Tools

· Investments in  Major Research Equipment:

-
Terascale Computing System

· Continuing investments:


-
Major Research Instrumentation Program (MRI)


-
Science and Engineering Information/reports/databases


-
New types of scientific databases and tools for using them

Comments:  
The Cell Biology Cluster is not involved in the Terascale Computing System, Major Research Instrumentation Program, or scientific database development.  Program funds are being used to support development of research tools that will be useful to the cell biology community.  For example, award MCB-9983097 to Dostmann is supporting development of a method for use of Fluorescence Resonance Energy Transfer (FRET) to detect cyclic GMP in living cells.  As cyclic GMP is involved in control of many cellular processes, this tool will be generally useful to cell biologists.

9.  Please comment on program areas that the COV believes need improvement.

Comments:

The Foundation is to be highly commended for the quality of proposals it attracts and the quality of attention they receive.  In particular, the dedicated program staff must be recognized for its outstanding performance in managing the review process and improving science through its guidance to and advocacy of researchers.

The Committee identified however some isolated but important areas in which communication might be improved or made more consistent, in addition to the comments noted above.  These suggestions are offered not to repair a deficient process but rather to refine an already excellent process:

a. Form Letters.  The Committee noted that the standard acceptance letter states that, “we strongly encourage [the awardee] to keep the Program informed of any particularly significant and interesting results as your work progresses. For example, please let us know after peer review but prior to publication of any upcoming Science, Nature, or other publication which represents an important research accomplishment...”.  The Committee objects to the assertion that articles published in two named journals are necessarily significant, and more emphatically to the implication that publications in journals other than the two named are less significant or not significant.  Furthermore, even if it were the case that two publishers were the objective arbiters of significance, the Federal government should not be perpetuating the domination of two journals in a field of many outstanding journals. Rather, it would be sufficient to state simply that the awardee is encouraged to keep the Program staff informed of significant developments enabled by the grant – leaving to the awardee the determination of “significant.”  Similarly but less importantly, the standard Context Statement directs that, “Statements by reviewers that may be offensive should not be construed as having been endorsed by the Program Directors...”.  While the COV is sympathetic to the motivation for such a statement, the Committee feels that it may be unnecessarily provocative.  The COV suggests instead that the sentence read, “Each review reflects the opinions of the authoring reviewer alone, and should not be attributed to program staff, other panel members or other reviewers.”

b. Application of Special Funding Mechanisms.  Generally, jacket documentation is very impressive. Program staff is to be commended on the thorough and professional way in which the history of an application can be understood by any intelligent reader even if unfamiliar with the application. There was at least one example however where an applicant was funded under the Small Grants for Exploratory Research (SGER) mechanism without decipherable justification. In fact the program staff had clearly noted that there was not justification for funding through this bypass mechanism, and the proposal seemed to be of high quality but not of the “paradigm shattering” nature that is required (according to program staff) of a successful SGER application. If justification was provided for SGER funding, it should have been clearly documented.

c. Guidance to Potential Applicants.  The Program and indeed the Foundation are encouraged to provide as much guidance as possible to potential applicants, particularly first time applicants. Such information may include items that may seem obvious to experienced grantees and program staff, and indeed should be conveyed by a young investigator’s Chair or mentor. However, it is recognized that the quality of mentors is regrettably inconsistent, so such guidance would be very helpful to those who may not be receiving optimal advice from their departments or institutions. For example, applicants should be explicitly encouraged to ask one or more trusted and experienced colleagues to read and critique their application before submission. This practice inevitably results in better applications.  We recognize that some inexperienced investigators may not only decline to think to ask for a review, but they may feel that requesting such review is unethical,  analogous to seeking collegial review on a written exam.  Guidance from NSF could be helpful in overcoming this misapprehension.  Such guidance might be provided as part of the Grant Proposal Guide for all investigators.

10. Comment as appropriate on the program’s performance in meeting program-specific goals and objectives (non-GPRA outcomes). 

Comments:

a. With the emergence of several complete genome sequences, it is abundantly evident that the next phase in cell biology, namely functional genomics, will require the application and integration of a variety of experimental approaches and expertise to determine gene product function or activity.  As noted in question 7, this will in many instances require access to large, shared equipment facilities.  Special note here is made of the area of “structural cell biology”, which will provide important information about where organelles, molecules or processes are located, and the identity of the binding partners.  To the extent that these studies can occur in living cells, e.g., using FRET or fluorescence life time imaging, the resulting data will contain information over time.  Taken together these data will provide crucial information about function.  The problem is that the necessary equipment is expensive and requires close maintenance.  Briefly we draw attention to super computers, cryo-electron microscopes, and high sensitivity confocal and fluorescence microscopes.  In some instances the equipment will need to be present in department facilities, but in others, such as super computers, they will probably best be housed in regional centers. The COV realizes that the NSF is aware of this problem and that monies are being invested.  Nevertheless, it is important to emphasize that technology is moving quickly, e.g., computer power is rapidly advancing and other instrumentation is improving markedly.  Therefore the NSF has to be prepared for timely updates, with the infusion of appropriate resources.

b. The NSF serves a fundamental role in cell biology funding in this country.  Its particular focus is in plants, invertebrates, fungi, and other organisms not part of standard model sets.  The animal models studied in health-related biology only touch on the complexity of human life.  It is crucial that NSF supports research that contributes to the understanding of the fundamental science related to all living organisms.  The breadth of this support is evident in the American Society for Cell Biology where 12% of the domestic membership is currently funded by the NSF, and many more members were at some point in their careers supported by the NSF.  Another critical contribution of the NSF is its reputation and history of funding high-risk proposals.  This may be the result of a combination of the greater latitude afforded agency staff, the comparatively smaller grant size or the relative greater willingness of NSF review panels to break with tradition compared to the NIH, for example.  The NSF staff is to be commended for its effective communication with NIH and other agencies funding potentially overlapping research to ensure complementarity of cell biology funding rather than  perpetuating ineffective redundancy and/or leaving important science unfunded.  The COV cannot express strongly enough the importance of the NSF in the continued and growing strength of cell biology research in this country and worldwide.

11. NSF would appreciate your feedback on the COV review process, format and core questions.

Comments:

The COV wishes to thank the Program Staff and Dr. Maryanna Henkart for providing us with a wealth of information for our deliberations and for making our visit a pleasant one.  We have a few suggestions for future COVs that we believe would improve the process:

a. The COV would have benefited from some additional detailed information on different award mechanisms such as CAREER and SGER programs.  For example, it wasn’t clear until our discussion with Program Officers that SGER proposals do not undergo external merit review.  It would also have been helpful to have had more information on the decision processes on “high-risk” proposals. 

b. In addressing the core questions, particularly questions 5 through 8, it would have been helpful to have had a summary of the Cluster’s activities in some of the specific areas.   In the time the COV had to review proposal files, it was not possible to determine how involved the Cluster was in various NSF-wide initiatives, e.g., ITR, Biocomplexity in the Environment, or how relevant some of the Strategic Outcomes were to the Cluster activities, e.g., ATE, Terascale Computing, Centers for Learning and Teaching.

c. The COV acknowledges that the Guidelines for Committee of Visitors Reviews do not require that there be a random selection of proposal jackets for COV review and appreciates the fact that jackets may be selected as exemplars of “…significant accomplishments in a program’s portfolio of support…”.  The COV also appreciates the effort that the Program Officers made to select jackets that were scientifically, geographically, and mechanistically representative of the Cluster portfolio.   However, the COV notes that subjectively selected jackets may inadvertently introduce the potential for bias in the population of the proposals being reviewed.  The COV suggests that, as a matter of routine, future COVs should be provided with a combination of both representative and randomly-selected proposals to address this.  When this issue was raised by this COV, the committee was quickly supplied with a group of randomly-selected awards and declinations which were incorporated into the COV review.

12. Prospective Suggestions

Computational Cell Biology

The previous COV report identified new opportunities at the "interface of biology and mathematical modeling," and the Annual Reports of the Cell Biology Cluster in 1999 and 2000 recognized a need to develop useful "theoretical and computational approaches for modeling complex biological systems." In response, the Cell Biology Cluster has made four awards at this interface (cited earlier), and in conjunction with Applied Math has recently sponsored three promising young computational biologists studying cell motility. This is a good start, but, given the commitment of the MCB Division to more quantitative approaches to the life sciences, the Cell Biology Cluster needs to take additional steps to foster computational cell biology. This nascent field could be built up in several ways:

a. A mechanism for funding supplemental grants to create working collaborations between funded experimentalists and theoretical-computational biologists of proven expertise could be established and prominently promoted along with other supplements (REU, ROA, etc.).

b. In such a new field, where the basic paradigms and expectations are still in flux, Panels and Program Directors must be prepared to accept more risk and be more tolerant of proposals that seem "unfocussed," "overly ambitious," or "not hypothesis driven." Even though the pool of acceptable proposals in 2000 was quite small, one very interesting, but highly risky, proposal was declined. The COV thought that this particular proposal should have been funded, at least at a reduced level.

c. Recognizing the serious shortage of trained, experienced computational cell biologists, the Program Directors should insist on strong educational components to any grants in this field. This might involve putting more money than usual into personnel on these grants.

d. The Cluster could do more to highlight recent success stories in computational cell biology. For instance, when considering requests for meeting support, the Program Directors could express a strong desire to see modeling and computation on the meeting program, where appropriate.

Signatures of COV Members:
See attached page.
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