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Directorate for Biological Sciences
Division of Biological Infrastructure
Research Resources

Proposal Classification Form
Pl: Gross, Louis
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O Beginning Investigator - No previous Federal support as Pl or Co-PI, excluding fellowships, dissertations, planning grants,
etc.

OPrior Federal support only
O Current Federal support only
™ Current & prior Federal support
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NIMBioS Summary
Vision:

The mission of NIMBioS is to foster the maturation of cross-disciplinary approaches at the
interface of mathematics and biology. NIMBioS encourages the development of a cadre of
researchers who are capable of conceiving and engaging in creative and collaborative connections
across disciplines to effectively use appropriate and necessary mathematics to address
fundamental and applied biological questions. The methods that NIMBioS has developed to
address this mission are summarized in its strategic plan. A key element of this plan is that
NIMBIoS is community-driven, in that it relies upon requests from researchers and educators
from around the world to suggest appropriate activities. These requests are vetted by an external
Advisory Board who provide recommendations to the NIMBioS Leadership Team on how well
the requests align with the NIMBioS mission. The Advisory Board comprises individuals from a
broadly diverse collection of institutions, fields of expertise and experiences, thus assuring that
diverse perspectives are taken into account in the process of allocating NIMBioS resources.

Biological science is an immense and rapidly changing field which relies upon diverse methods to
interpret and synthesize data obtained at many different scales of biological organization.
Mathematical, statistical and computational methods play a critical role in this process by
providing means to succinctly describe responses, infer the implications of hypotheses about
biological processes and their interactions, and project the response of biological systems to
conditions not observed. Though it is often the case that similar quantitative methods are useful in
application to biological questions in diverse sub-disciplines, it is also sometimes necessary to
develop new mathematical approaches and computational toolsets. NIMBioS provides the
infrastructure of a national center that allows researchers to effectively collaborate in synthesizing
biological data and models, both in applying existing methods and in developing new ones. Many
of the central issues of national and international concern related to the environment, public
health, ecosystem functioning, and natural resources require the scientific knowledge that arises
from connections between data and models at multiple scales of biological organization that
NIMBioS fosters.

The NIMBioS strategic plan describes the variety of routes NIMBioS has developed to achieve its
mission. These routes were developed based upon the successes of our leadership team in
developing new interdisciplinary collaborations nationally and internationally, and on the
successful efforts of other Synthesis Centers supported by NSF BIO Division and the
Mathematics Institutes supported by the NSF MATH Division. These routes may be classified as
(1) Collaborative Intensive Research Activities; (2) Investigative Research Activities; (3)
Education Activities; and (4) Outreach Activities. Though listed here as distinct activities, by
intention there are connections between these and their methods to contribute to reaching the
goals of NIMBioS.

A key component of the NIMBioS strategic plan has been to carry out extensive evaluations of all
activities in order to assess their impact on meeting the mission of NIMBioS. These evaluations,
for which there are over 60 reports posted on the NIMBioS web site, provided important
confirmation of the impacts of NIMBioS activities. This conclusion is based upon the very high
response rates to the evaluations by participants in NIMBioS activities, and their extremely
positive views of NIMBioS. These evaluations therefore provide extensive evidence that the
methods NIMBioS has employed have been highly successful. Other indications of success are
the highly positive comments of the two external site reviews that have been carried out.
Although the reviews provide some suggestions of ways that NIMBioS may be even more



effective in meeting some of its goals, this proposed plan for continuation of NIMBioS does not
include major changes to the existing activities. We are proposing a variety of modifications and
expansions of activities, methods to attract higher topical and participant diversity, and have
already incorporated some management team changes to allow this to proceed. We have already
responded to a concern raised in the latest site review by adding an Associate Director position
focused on enhancing participant diversity. Our plans for the renewal period include a more
formal emphasis on research and training opportunities for graduate students and several methods
to attract activities from the broad spectrum of biological subdisciplines. Due in part to a change
in the sponsoring agencies, although we propose to continue our successful efforts to support
activities related to animal infectious disease, the magnitude of emphasis in this area will be
reduced in favor of enhancing connections to areas such as biological engineering, molecular
biology, cell biology and microbiology. Building upon our ongoing efforts with an array of other
national centers, we propose to further enhance collaborations with these entities.

Intellectual Merit:

The scientific activities NIMBioS has fostered have been highly interdisciplinary. Many of the
significant scientific challenges of today involve the convergence of fields and efforts at the
interstices between disciplines*’. The argument is that taking perspectives from multiple
disciplines “permits the emergence of new scientific principles and opportunities”. Convergence
is arising across all of biology, with direct feed-back between knowledge from the genome to the
individual to the ecosystem level. Major contributions to science depend upon our capacity to
draw upon physical science and engineering as well as the wealth of biological science that may
have been traditionally viewed as far afield from the purview of the field in question. Thus
NIMBioS has fostered collaborations between researchers with quite diverse expertise in
essentially every Working Group supported. This has included anthropologists and psychologists,
game theorists and economists, biophysicists and statisticians, experts on partial differential
equations and control theory, and those from across the spectrum of the biological hierarchy. As a
means to foster these new connections, NIMBioS requires every Working Group or Investigative
Workshop to have organizers from different backgrounds, typically in some area of biology and
some area of quantitative science. The expectation is that the collaborations these activities foster
will provide new insight into long-standing issues, as well as provide opportunities for entirely
new areas to be advanced.

This approach has led to a wide array of papers published in the most prestigious scientific
journals. The reference list includes example products of NIMBioS activities annotated by the
type of activity which generated the product, and includes papers published in the top-tier
multidisciplinary journals Science® ' ***, Nature™ **, and PNAS* -2 2229404352 314 many
additional high-impact specialty journals. The topical areas covered by these high-impact journal
products range broadly across biology. An area particularly emphasized in the NIMBioS
Collaborative Research Activities (Working Groups and short-term visitors) and Investigative
Research Activities (Investigative Workshops and Postdoctoral and Sabbatical Fellows) has been
animal infectious disease, with approximately 25% of the Working Groups and 40% of the
Investigative Workshops in this area. The results from these activities have established NIMBioS
as a leading center fostering modeling of infectious disease. This emphasis has contributed
significantly to national needs in analyzing potential spread, impacts and control of zoonotic
disease. Some activities in this general area will be continued throughout the renewal period, but
we propose to significantly expand the breadth of activities at NIMBioS in biological areas which
have had less development of general theory and modeling methods. This plan contributes
directly to our mission to broaden the connections of mathematical approaches across all of
biology.



Broader Impacts:

NIMBIioS has supported a diverse array of education and training activities including:
establishment of a high-impact educational program for K-12, with elaboration of mathematical
content for the Biology-in-a-Box project that incorporates math in the science component of the
curriculum and biology in the math part of the curriculum; establishment of a Research
Experiences for Undergraduates program with teams of math and biology undergraduates,
mentored by UT faculty, NIMBioS postdocs and collaborators, working together to carry out
research in modern biology using mathematics; an annual Undergraduate Research Conference
at the Interface of Mathematics and Biology featuring undergraduate student talks and posters,
keynote speakers, career panels, and networking opportunities; Tutorials that encourage
biologists and quantitative scientists to develop an appreciation for new mathematical and
computational approaches, particularly including high performance computing, to address
biological questions in their own research fields; and Postdoctoral opportunities for individuals
capable of independent research at the interface of math and biology who develop the skills and
experience to go on to be the mentors for the students of the future.

NIMBioS has provided the essential infrastructure to foster these educational activities linked to
research and thus has provided opportunities for students at every level of education to experience
some of the thrill of connecting mathematics to everyday biological experience. This effort to
encourage the relevant connections of mathematics is central to the enhanced national efforts to
encourage STEM education and workforce development. Interdisciplinary education,
emphasizing quantitative methods to model observations and evaluate hypotheses, is an ongoing
focus across all of the NIMBioS educational initiatives. Connected directly with this are
evaluation methods that take a scientific approach to determining what methods are most
effective in encouraging collaborations across disciplines. NIMBioS has been a leader among
national research centers in fostering a center-scale view perspective on evaluation. This effort
can have extensive impact by providing the scientific basis to consider how allocations to major
centers can be made more effective in reaching the respective goals of these centers.

We propose to continue the above mentioned activities which contribute to broader impacts
throughout the renewal period, with some additional emphasis placed particularly on initiatives
for graduate students. We propose to offer an opportunity for a limited number of graduate
students to spend an extended period in residence as NIMBioS Graduate Fellows. The objective
is to encourage participation by those students who have particular interdisciplinary research
interests related to NIMBioS personnel and activities, including that of the Postdoctoral Fellows.
These students would be provided some financial support to spend periods of a month to several
months in order to obtain input and mentoring on their research and career plans external to that
available from their home institution. These positions will be available on a competitive basis
based upon an application process and would require the approval of their primary mentors and
their home institution. As an additional effort to foster interdisciplinary education opportunities,
we propose to expand an ongoing collaboration with two other centers by hosting a summer
graduate-level short course in an area at the interface of mathematics and biology.
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NIMBioS Project Description
Vision and Strategic Plan

Background

The National Institute for Mathematical and Biological Synthesis was initiated September 1, 2008
through a Cooperative Agreement between the University of Tennessee, Knoxville and the
National Science Foundation, with the US Department of Homeland Security and the US
Department of Agriculture as additional sponsoring agencies. The initial Advisory Board meeting
was held in November 2008, the first activity was held in March 2009 and NIMBioS moved into
its initial facilities in April 2009. NIMBioS moved into its current spacious facilities in April
2012. Through August 31, 2012, a total of 2,759 participants (1,825 different people) attended
NIMBioS-sponsored events. Over this time NIMBioS has hosted 50 Working Group meetings, 21
Investigative Workshops, 8 Tutorials, 24 Post-doctoral Fellows, 116 Short-term Visitors, 5
Sabbatical Fellows, and more than 65 Outreach and Education activities. Participants came from
50 countries and all 50 states in the U.S., as well as the District of Columbia and Puerto Rico. A
total of 596 different institutions were represented among the participants.

The mission of NIMBioS is to foster new collaborative efforts to investigate fundamental and
applied questions arising in biology using appropriate mathematical and computational methods,
to enhance the essential human capacity to analyze complex biological questions and develop
necessary new mathematics, and to encourage broader public appreciation of the unity of science
and mathematics. The methods that NIMBioS has developed to address this mission are
summarized in its strategic plan. NIMBioS is community-driven, in that it relies upon requests
from researchers and educators around the world to suggest appropriate activities, which are
vetted by an external Advisory Board prior to being chosen for support.

Strategic Plan

NIMBIoS carried out an initial strategic planning exercise among the Leadership Team and
subsequently modified this plan based upon input from the Advisory Board. The plan has served
NIMBioS well in meeting its objectives for the initial award period, based upon the very positive
reviews from site visits and the large number of participants in NIMBioS activities. Some aspects
of NIMBioS activity planning and management have been modified over the course of the initial
funding period, and further management changes are described in the management plan. The
major components of the strategic plan are described below, and we propose to continue these
through the renewal period with some modifications described below.

The general methods that NIMBioS has utilized to meet its mission are:

e Choosing fundamental problems that will benefit from cross-disciplinary collaborations.

e Choosing applied problems of sufficient general interest to be readily extended beyond an
initial region/ organism/ system.

e Building appropriate collaborations to address these fundamental and applied problems.

e Developing education and outreach opportunities to diversify participation in these
collaborations at all levels

e Developing methods to support and bring about a diverse workforce capable of carrying
our new research at the math/biology interface.



As outlined in the Strategic Plan, the specific methods NIMBioS has utilized to meet these
general goals are:

* Focused research projects (Working Groups) to build collaboration among diverse
communities.

* Building collaborations through more open-ended general problems, addressed through
multiple approaches (Investigative Workshops).

»  Skill and methods-based programs (Tutorials) that foster a broader understanding of
potential applications of modern math and computational science in biology.

* Increasing and diversifying the workforce in cross-disciplinary research through
Postdoctoral Fellowships

*  Visiting researcher programs including Sabbatical and Short-term opportunities for
visitors to collaborate with postdocs and students, and participate in other activities.

* An expansive set of education-linked-to-research endeavors from elementary through
post-doctoral level that provide diverse opportunities at the math/biology interface.

A key component of the Strategic Plan has been a formal evaluation process, following the
Evaluation Plan approved by our Advisory Board, which provides a mechanism to assess the
variety of activities NIMBioS supports in terms of how effectively each activity contributes to
meeting the NIMBioS mission. We have been generally very pleased with the success of the
programs, and this enthusiasm is justified by the evaluations of our activities, from the vast
majority of participants and from the Site Reviews, which have been highly laudatory. We have
re-envisioned our evaluation program in part because participant responses have been so highly
positive that we gain little additional information by continuing to evaluate each individual
activity. Thus, we have been transitioning our evaluation effort toward the science of evaluating
collaborative interdisciplinary activities and the effectiveness of centers such as NIMBioS. In
coordination with our communication and education staff members, we have been developing
methods to assess the effectiveness of interdisciplinary education and collaboration efforts as part
of the science of team science. We expect these to be a major component of our evaluation and
communication activities during our renewal period.

The Strategic Plan specifically was developed to provide guidelines for the various components
of NIMBioS over its first five years of existence. The Plan will be reviewed by the NIMBioS
Leadership Team following the renewal, and suggested modifications will be brought to the first
Advisory Board meeting in the renewal period. Some Plan modifications are already underway,
including focusing efforts on partnerships with Federal agencies and research centers rather than
private industry partners. The Associate Director for Partner Relations position is being phased
out, with responsibilities for enhancing relations with various research and education centers
being spread among the other members of the Leadership Team. An Associate Director for
Diversity Enhancement has been appointed to develop additional partnerships with minority-
serving institutions and broaden participation in NIMBioS activities. The Strategic Plan will be
further modified over the renewal period, based upon initiatives of the new Director and the
Leadership Team as they consider long-term sustainability options for NIMBioS.

Meeting National Needs

Coincident with several major national initiatives to enhance STEM opportunities and
educational initiatives, are reports that point to the future of biology as being highly
interdisciplinary. The NRC report®® points out how the major areas of Health, Agriculture, Energy
and Environment require integration of a wide variety of disciplines, and will benefit from new
collaborations across federal agencies. The report encourages initiatives that foster



interdisciplinary education. These ideas are inherent in the National Bioeconomy Blueprint,
released in April 2012 by the White House, which among other objectives notes the need for
research investments to provide the foundation for the US bioeconomy and the need for updating
training programs to support the new bioeconomy. Sharp and Langer* similarly point out that
multidisciplinary approaches are becoming ever more essential in biomedical science, but this
argument transcends biomedical science since “convergence” across fields is arising in all of
biology. The NIMBioS mission aligns directly with the needs identified in these national reports
regarding interdisciplinary research and education.

Inherent in the sponsoring agency structure for NIMBioS over its initial support period has been a
unique collaboration of federal agencies, and by design therefore NIMBioS has been contributing
to the Bioeconomy Blueprint objective to coordinate and integrate research efforts across federal
agencies. Independent of whether there is formal sponsorship of multiple agencies in the renewal
period, NIMBioS has successfully engaged researchers from numerous Federal and State
agencies in its many research activities. NIMBioS has developed a flexible support structure,
accounting for the variety of agency requirements for their employees to participate in activities
funded by NSF, to encourage participation by employees from diverse agencies. This will
continue to provide an effective means to foster inter-agency collaborations along with fostering
connections to researchers from academia and the private sector.

NIMBIoS research activities have been specifically designed to foster activities that align with the
national initiatives for modern biology to encourage interdisciplinarity. The requirement for
activities to arise from the community, rather than from directives of the NIMBioS leadership,
allows for a diverse collection of novel connections between various biology subdisciplines and
mathematics to be brought forward for consideration. Evaluation of these community-derived
requests by the Advisory Board provides assurance that the scientific research that NIMBioS
supports is appropriate to the mission. The Board also may recommend that NIMBioS support
projects that respond to a national need separate from any requests received from the community.
The requirement by NIMBioS that each activity include individuals who bring diverse
perspectives to the underlying research question provides new opportunities for “convergence”.
Requests for participation in NIMBioS activities are assessed based upon the applicants’ research
and education productivity as well as our objective to promote diversity in gender, ethnicity,
scientific field, career stage, geography and type of institution. Perusal of the backgrounds of
participants in any NIMBioS Investigative Workshop or Working Group illustrates the interest
across fields in the topics that NIMBioS addresses. As just one example, the Investigative
Workshop on Mathematical Modeling of Intracellular Movements included participants from
departments of bioinformatics, biochemistry, pathology, mathematics, computer science,
environmental science, physics, electrical engineering, botany and from NIST.

Education and outreach activities at NIMBioS have directly aligned with national initiatives to
encourage cross-disciplinary education and to broaden participation in scientific research to those
individuals from under-represented groups. NIMBioS education and outreach activities have been
expansive, including K-12 initiatives, teacher training, undergraduate research opportunities, and
tutorials oriented towards graduate students. Outreach has included formal partnerships to
minority-serving institutions, leadership of activities at numerous professional society events, and
a songwriter-in-residence program to broaden exposure of unsuspecting concert audiences across
the country to the inherent connections between math and biology. Concurrently, we developed
extensive electronic communication approaches, using a range of media, to broaden the exposure
of NIMBioS activities and research beyond those who attend activities in person or read the
scientific literature.
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Scientific Activity Innovations Developed at NIMBioS

Working Groups combine the expertise of diverse quantitative and biological researchers to
address current issues in fundamental and applied biology. Such Working Groups, consisting
of 10-15 researchers with appropriate expertise to address a particular biological issue, have
been a major component of the activities at the previous NSF Biology Synthesis Centers.
They are not part of the tradition of the NSF Mathematics Institutes, and NIMBioS has been
encouraging the formation of the diversity of expertise in these Working Groups and
fostering the common vocabulary necessary for the transformational research that these
Working Groups are designed to address. Metrics of success for Working Groups include the
production of new research, the development of new cross-disciplinary collaborations and
encouraging inclusion of those from groups typically underrepresented in research in math
biology.

Investigative Workshops build connections between researchers at different career stages to
address significant biological areas that could benefit from new collaborations across
disciplines and encourage the development of new Working Groups. Unlike workshops that
are designed to mainly transmit information concerning a particular research topic, these
Investigative Workshops are designed to include a mixture of presentations to develop a
shared vocabulary and set of conceptual foundations for current research questions, as well as
significant small-group sessions to encourage collaborations following the activity itself.
Metrics of success for Investigative Workshops include the development of new research
collaborations, including the formation of potential new Working Groups.

Tutorials encourage biologists and quantitative scientists to develop an appreciation for new
mathematical and computational approaches, particularly including high performance
computing, to address biological questions in their own research fields. Several Tutorials
have been developed in collaboration with other NSF-supported projects, utilizing the
NIMBIoS infrastructure to efficiently broaden education and outreach efforts.

Development of procedures for community-driven suggestions for science activities that are
vetted by an external advisory board. While the ecological and evolutionary biology
communities had experience through other NSF BIO Synthesis Centers (NCEAS and
NESCent) with the opportunity to suggest activities, this approach was novel for the broader
biology and mathematics communities. The breadth of potential areas of requested support
required developing a highly diverse external Advisory Board.



e Development of research activities in animal infectious disease. NIMBioS has encouraged
requests in this research area, and will continue to do so in the renewal period at a somewhat
reduced expected level of activity than during the initial support period.

o Offering postdoctoral opportunities for individuals capable of independent research at the
interface of math and biology who can carry out self-directed research with advice, rather
than direction, from established mathematicians and biologists. NIMBioS postdocs are
chosen because of their demonstrated capacity for independent research and their competency
at the math/biology interface. The selection process is expected to continue to be quite
rigorous, consistent with past history of the Advisory Board recommending only about 15%
of the applicants.

e Development of spousal/partner accommodations for postdoctoral fellows to provide
opportunities for spouse/partners to continue their own career trajectories. This program was
established, with UTK support, due to the acknowledged need to address partner/spouse
issues and has been part of regular discussions with many of the postdoctoral fellows. We are
unaware of any similar effort at any other NSF-supported Center.

e Fostering interactions between NSF-supported Centers and projects, in biology and
mathematics, to develop shared activities and collaborations in science, education, outreach
and communications. NIMBioS has actively sought to reinforce connections between the BIO
Synthesis Centers, the Math Institutes, NEON, and several other NSF-supported projects by
encouraging and hosting activities that bring together the staffs of these Centers.

Requests for support for activities at NIMBioS are evaluated based upon an explicit set of criteria
that are defined in the application procedures posted on the NIMBioS website. In general these
include whether the request will advance biological understanding, has an interdisciplinary
perspective, will create new mathematics or involve novel applications of existing mathematics,
will address particular national needs and will foster the development of a cadre of researchers
capable of conceiving and engaging in creative and collaborative connections across disciplines.
For Working Groups and Investigative Workshops criteria also include the potential scientific
impact and inclusion of participants with a diversity of backgrounds and expertise that match the
scientific needs of the effort. For Postdoctoral Fellows, criteria focus as well on the applicant’s
demonstrated capacity for independent research at the math/bio interface and how NIMBioS will
expand the scholar’s previous education. For Visitors and Sabbatical Fellows, additional criteria
are how NIMBioS will enhance the capacity for the proposed research to be completed in an
efficient and timely manner, and how the proposed visit will mesh with ongoing activities, in
particular the research interests of the postdocs in residence.

Metrics of success are discussed with all participants at the start of each activity by one of the
members of the Leadership Team. Although these metrics vary somewhat across activity type, a
common metric is the production of new knowledge determined through the publication of peer-
reviewed scientific articles. NIMBioS activities have successfully generated numerous articles in
top-tier multidisciplinary journals, and a sampling of these are identified in the reference list by
NIMBIoS activity type from which the article arose. An example of an exemplary activity is the
Working Group on Synthesizing and Predicting Infectious Disease while accounting for
Endogenous Risk (SPIDER). This Group included mathematicians, disease ecologists, and
economists and developed theoretical and empirical approaches to understand and analyze
feedbacks between behavior and spread of infectious disease. The Group has published 15 papers
that either emerged from or were enhanced by SPIDER meetings. The Group also organized a
well-attended special session at the World Congress on Environmental and Resource Economics
in 2010. Many members of the group have continued to work together and some have
successfully collaborated on a $1.6M grant from NIH to continue and expand the SPIDER



research program. NIMBioS Postdoctoral Fellows success must be determined based upon their
individual career goals, and to date of the nine postdocs who have completed their tenure at
NIMBios, two have moved to tenure-track faculty positions in mathematical sciences
departments, two to tenure-track positions in biological sciences units, one is a research fellow at
a genomics center and three are in postdoc positions.

For the renewal period, we propose to continue to support requests for each of the activities noted
in Figure 1. Based upon the history of approved requests, we are requesting funding for an
average of nineteen Working Group meetings, four Investigative Workshops, two Tutorials and
ten postdocs a year. These funds are for activities that we expect will be approved to start after
the renewal, while we propose to utilize remaining participant support from the initial award
period to support activities that are continuing and were begun prior to the renewal. This includes
a continuing collaboration with the NSF-supported Remote Data and Visualization project,
supported through a supplement award to NIMBioS, to develop high performance computing
toolsets of use in biological applications.

We have requested funding for a new program of NIMBioS Visiting Graduate Fellows who will
be in residence for periods of several weeks to months. This program signifies our continued
commitment to graduate education and will support students from diverse institutions to come
work and interact with NIMBioS faculty, post-docs and students. This will build upon our
previous efforts, which have focused primarily on supporting graduate students to participate in
Investigative Workshop and Tutorial activities and as Short-term Visitors.. We have and will
continue to cooperate with MBI and CAMBAM on the Summer Graduate Student Workshops
and have requested support to host one of these at NIMBioS.

Topical Diversity

A major objective of NIMBioS is to encourage a very broad enhancement of the use of
mathematical and computational methods across areas of biology. While NIMBioS has been
successful in encouraging research initiatives across much of biology, as illustrated in Figure 2,
an objective for the renewal period is to further broaden the impacts of mathematical methods
across biology. To meet this goal, we propose further methods to reach out to the biological
sciences community working in fields with lesser representation.

Though it is not
immediately apparent
from Figure 2, there has Working Group and Workshop Topical Diversity
been a trend of enhancing
the breadth of NIMBioS
research activities across
the first four years. We
have assessed this using a
diversity index. To
characterize the diversity
of scientific topics covered
by NIMBioS Working
Groups and Workshops,
we used the inverse

Simpson index S*, which

is widely used in ecology, Figure 2. Temporal chart of the topical diversity of NIMBioS research activities



demography, and information science. During the submission process, each request for support is
assigned three subject categories by the organizers (out of 13 different subject categories chosen
from those used by the Directorate for Biological Sciences at NSF for classifying research
proposals). For each year, we first computed the vector of frequencies p; at which each subject

category was linked to requests for support. Then index S is computed as S = ZL The value
pr

of S shown in Figure 3 gives an effective number of different subject categories represented in

requests for support. Although we have only 4 data points, the data do demonstrate a trend

towards increased diversity (Figure 3 shows the linear regression). We will use this methodology

to assess the overall impact of our proposed efforts to enhance topical diversity of NIMBioS

research activities.

We have begun a process to broaden the impact of NIMBioS Working Group and Workshop
activities across biology and propose to enhance these throughout the renewal period. We plan to
contact directly different researchers in the under-represented research areas with the goal of
stimulating their interest in organizing a NIMBioS activity. Recently, prior to the September 4,
2012 deadline for requests for support, we conducted a pilot investigation of the potential for
enhancing topical diversity, in
which we contacted via email: 1) 7
about 25 people suggested by 5
current or incoming Advisory

Inverse Simpson index 1/ £ |.)|2

Board members, and 2) about 60
recent recipients of NSF grants at
the math/bio interface, in areas

=

frue diversity
L1

outside of environmental biology.
The results are encouraging: due to '
these contacts, by the deadline we o . rE—— . .
received one request for support

for a Working Group and one
request for support for an
Investigative Workshop, both in areas not previously well-represented by NIMBioS activities.
We propose to continue this "direct email marketing" approach with the help of our Advisory
Board members, personal connections, NSF grantees databases, subscribers to the NIMBioS
newsletter, and by further expanding our efforts to publicize our activities in professional society
publications in areas such as molecular and cell biology. The NIMBioS Communication Manager
will assist in determining which of these methods are most effective in attracting broader
participation in both requests for support and applications by potential participants. The NIMBioS
Associate Director for Diversity Enhancement will collaborate to ensure methods are in place to
contact researchers from under-represented groups in conjunction with efforts to broaden topical
diversity.

Figure 3. Temporal chart of the Simpson index for topical diversity

To further encourage broader topical diversity among requests for support, we propose to sponsor
activities such as symposia at professional society meetings in subdisciplines we wish to enhance
at NIMBioS. We propose to provide limited support for activities at such society gatherings
requested by organizers of Working Groups or Workshops who desire to expand the connections
of their organized activity to a broader audience in their subdiscipline. We have piloted this by
supporting an activity by the Cortical Network Working Group at the annual Society of
Neuroscience meeting. Assessing the impact of NIMBios-sponsored activities at society
gatherings is non-trivial, however we will use this as a means to expand our database of "potential
organizers", track of the dates they have been contacted, and resulting outcomes.



Participant Diversity

NIMBioS is committed to promoting diversity in all aspects of its activities including gender,
ethnicity, scientific field, career stage, geography and type of home institution. The diversity
goals are clearly stated in application guidelines for organizers of potential activities, and the
statements on diversity in requests for support of activities are an essential component of the
selection process. The Board of Advisors, and particularly its Committee to Promote Diversity,
along with the Leadership Team, assist potential organizers to increase the diversity of invited
participants and ensure that diversity is a criteria for selection of those to support from the open
application pool for Workshops and Tutorials. The Leadership Team is often contacted by
potential organizers prior to submission of a request for support to obtain suggestions to enhance
diversity of those named in the request. The Leadership Team relies upon their own contacts, the
database of prior participants, online searches and suggestions from the Board of Advisors to
make suggestions to potential organizers.

Following a suggestion from the 2010 Site Review, NIMBioS established a group of benchmarks
for participant and organizer diversity. For Working Group and Workshop participants, the
benchmarks are 30% female, 10% international, no more than 15% local, and an increase of 10%
per year in participation by those from under-represented groups (URG). For activity organizers,
the benchmarks are 30% female and no more than 25% from UT faculty. NIMBioS has met the
gender and international benchmarks each year, but participation by URG has increased only
slightly over the four years and local organizers make up about 30% of all organizers. The 2012
Site Review made explicit suggestions regarding the benchmarks, noting that they were not
sufficiently ambitious, and encouraged hiring both a full-time staff member as a Diversity
Manager as well as a faculty member as an Associate Director focused explicitly on enhancing
diversity. Another recommendation is to further increase the number of Advisory Board members
from underrepresented groups.

With the support of UTK, in response to the Site Review suggestion, we have proceeded to add
an Associate Director for Diversity Enhancement (Dr. Ernest Brothers) to reinforce our efforts in
meeting our benchmarks and to consider, in conjunction with our Advisory Board, feasible means
to make these benchmarks more ambitious. Dr. Brothers holds the position of Assistant Dean of
the Graduate School with an explicit responsibility to broaden participation from URG in
graduate programs. Dr. Brothers has extensive experience with minority-serving institutions
(MSIs), has significant background in broadening participation, and has begun the process of
mapping out methods that can extend and enhance the NIMBioS Diversity Plan. He has also
begun a program to enhance cross-cultural mentoring for NIMBioS postdocs and students'*",
His efforts will build upon those ongoing by Associate Director Suzanne Lenhart to enhance
NIMBIoS participation in activities that have attracted large participation from URG. Dr. Lenhart
serves on the Math Sciences Institutes Diversity Committee. NIMBioS is the lead organizer of the
Modern Math Workshop at the SACNAS meeting in October 2012. We have built collaborations
with several MSI partners, focusing on those that have already made a commitment to fostering
efforts at the math/biology interface. We propose to expand this initiative, under guidance from
Dr. Brothers, to not only expand the number of MSI partners, but to reach out more broadly to
faculty at MSIs to encourage participation as organizers for NIMBioS activities.

Broader Impacts

NIMBioS activities related to education and outreach are illustrated in Figure 4, but these should
not be viewed as independent of the research activities. Innovations at NIMBioS related to



Broader Impacts include:
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activities oriented toward
K-12 education.

o Establishment of a Research Experiences for Veterinary Students program that provided
summer projects, particularly focused on diseases of animal origin with public health
significance, linking quantitative approaches to veterinary issues. This arose at the request of
the Advisory Board as a means to encourage, particularly for those DVM students interested
in epidemiology and public health issues, an appreciation of the utility of quantitative models
in animal infectious disease analysis.

e Establishment of a Research Experiences for Undergraduates program - teams of math and
biology undergraduates, mentored by UT faculty, NIMBioS researchers and collaborators,
work together to carry out research in modern biology using mathematics. Pre-service and
professional teachers are included among the participants.

e An annual Undergraduate Research Conference at the Interface of Mathematics and
Biology has featured undergraduate student talks and posters, keynote speakers, career
panels, and networking opportunities. Many of the students attending are supported by NSF
projects across the US.

o Partnerships with several Minority Serving Institutions have been signed to foster
collaboration in research and education. The primary goal of these partnerships is to cultivate
a more diverse group of researchers capable of conducting research at the math/biology
interface. NIMBioS has hosted several undergraduates and faculty from these schools in our
activities and events, and NIMBioS researchers regularly visit our partner institutions to
discuss their research with faculty and students.

e Development of an evaluation program that provides very complete evaluations of all
NIMBioS activities, centered around the diverse objectives of these programs. This provides
quick feed-back to activity organizers as well as the NIMBioS Leadership on participants’
perceptions of NIMBioS. This has been expanded to a systems-based approach to evaluation
of center-scale effectiveness, with particular emphasis on how to assess the impacts of
NIMBioS in developing cross-disciplinary collaborations and research.

e Development of a Songwriter-in-Residence program to encourage outreach to communities
that have little exposure to the interconnections between math and biology. With artists



stipends provided by UT, this has encouraged NIMBioS researchers to expand their range of
public interactions and has led to exposure for NIMBioS in several national media formats.

o Establishment of an extensive video archive of researchers working at the math/biology
interface, built around a common set of questions to offer explanations of the importance of
quantitative approaches in biology. This is also a means to provide media training, including
on-camera interview experience, for NIMBioS participants.

e Establishment of a national science blog affiliated with a National Public Radio program
emphasizing ways of learning about mathematics and biology. This, along with Facebook and
Twitter feeds, provides a means to connect NIMBioS with the broad community of social
media users. Another innovation has been the development of on-line shared communities,
using Wiggio, for each NIMBioS activity.

o A postdoctoral mentoring program that provides media training, on-camera interview
experience, visits to Minority-Serving Institution partners to broaden postdoc exposure to
diverse educational institutions, REU (research experience for undergraduates) mentoring
opportunities, undergraduate teaching opportunities (when appropriate for postdoc career
goals), and the ability for postdocs to be the lead-investigator on grant proposals.

We plan to continue our partnerships with Minority Serving Institutions, which give priority to
their students and faculty for participation in our activities. We support visits (with talks) to their
campuses by our faculty, staff and postdoctoral researchers and give input on curriculum and
proposal submission issues (when asked). Our current partners are Fisk University, Howard
University, Tennessee State University, California State University San Marcos, and University
of Texas at El Paso. We have supported 17 visits to these partners and we’ve supported 54 visits
to participate in NIMBioS activities by 36 individuals from our partners. Six REU students were
from these partners. We are in the process of completing agreements with North Carolina
University A & T and the University of the Virgin Islands, and we intend to make an agreement
with a college with a large percentage of Native American students.

Through participant funding from an NSF award to the Math Institutes Diversity Initiative,
NIMBioS will be hosting a "Spring Opportunities" workshop, which aims to familiarize women
in the mathematical sciences with professional opportunities in academia, industry and
government. The workshop will provide examples of people and problems from industrial and
government laboratory settings, provide discussions of expectations of employers, and enable
networking opportunities. The audience will be graduate students and PhDs in the early stages of
their careers. Several areas of applied mathematics will be featured, including mathematical
biology. SAMSI, an NSF math institute, is cooperating with us on the planning of this event,
which will be held in spring 2014.

We will continue to host an REU program for eight weeks each summer and plan to have 20
undergraduate student participants. The students will be math or biology majors, broadly
interpreted. Each summer will have about five projects; the students are divided into project
groups, with a math mentor and a biology mentor for each group. Mentors are usually UT faculty
members or NIMBioS postdocs. This program gives the postdocs a professional development
opportunity in mentoring undergraduate research. As in the past, we may have pre-service
teachers or high school teachers as participants in our REU projects. The NIMBioS Annual
Research Conference at the Interface of Biology and Mathematics will continue to be held each
fall. This two-day conference focuses on talks and poster presentations by undergraduates, with
two plenary talks, career panel discussion, a graduate school showcase session, and networking
opportunities. We expect 120 attendees, including 80 students, for whom NIMBioS provides a
limited support for lodging expenses. For the renewal period, after considerable discussion, we
have not included funding for the Research Experiences for Veterinary Students (REV) summer
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program. We have decided that this program would be most effectively organized as a separate
activity from the REU program, due in part to the differences in maturity-level of REV and REU
students. Although the evaluations from the limited REV participants were quite positive, we
have decided this is an effort better supported directly by Veterinary education units.

The majority of our collaborative activities with other organizations have been with other NSF-
supported BIO Synthesis Centers and Math Institutes, several NSF-supported High Performance
Computing projects (TeraGrid, and now XSEDE) and with Great Smoky Mountains National
Park and Oak Ridge National Laboratory. We have also closely collaborated with two
interdisciplinary graduate education programs based at UTK and funded by NSF (the SCALE-IT
IGERT) and NIH (the PEER program). In cooperation with other NSF Centers, NIMBioS has
co-sponsored activities at the Joint Math Meetings, SIAM annual meetings and at SACNAS. We
will continue to cooperate with the BIO Synthesis Center activities at the SACNAS meeting, lead
by NESCent. NIMBioS hosted the Society of Mathematical Biology annual meeting in Knoxville
in summer 2012 and has held several workshops and tutorials in collaboration with XSEDE
projects and the iPlant Collaborative. NIMBioS also continues to lead efforts in collaborating and
sharing best practices with education and outreach programs at other centers through regular
communication and annual meetings with other center coordinators. In February 2012, NIMBioS
hosted the annual meeting which included representatives from the BIO Synthesis Centers, NSF
Mathematics Institutes, an Engineering Research Center, museums, universities, and NGOs. We
will continue to foster these cross-center activities and propose to hold several Tutorials on the
mathematics of continent-scale analysis in conjunction with NEON.

In 2011 and 2012, NIMBioS has cooperated with two math biology institutes, MBI and
CAMBAM (McGill University), to sponsor a summer graduate student workshop. These ten-day
workshops had lectures, daily computer/analysis labs, and group projects with eight researchers
leading the activities and the projects. NIMBioS is hosting this workshop in 2013 on
"Connecting Data with Models in Mathematical Biology” for 40 biology and math graduate
students. We plan to continue to cooperate on this and have proposed funding for a summer
program in 2015 or 2016.

NIMBioS has contributed mathematics activities to all ten existing Biology in a Box K-12
curriculum enrichment units. Biology in a Box now reaches 90+ school systems in Tennessee and
surrounding states, and activity booklets are available worldwide via online resources. NIMBioS
will continue efforts to share this program broadly, as well as contribute to the development of
new units, including the forthcoming units Biomechanics, Cells and Cell Processes, and Climate
and Habitats.

NIMBioS will host two-three Tutorials and one-two curriculum development workshops each
year. We will continue efforts to focus some Tutorials on High Performance Computing issues
for biologists. A combination Tutorial/curriculum development workshop is being planned with
the Center for Cell Analysis and Modeling (University of Connecticut) for Spring 2013. We have
a successful ongoing collaboration with the BioQuest project in the development and use of
software for education and research, including two events in January 2013: an AP Biology high
school teacher workshop on quantitative biology and a college faculty curriculum workshop with
a focus on cellular and genomic levels of biology, in collaboration with the European
Bioinformatics Institute (EBI) and SCALE-IT (UTK NSF IGERT). These are indicative of the
collaborative activities we propose for the renewal period.

We propose to augment the existing Teacher Collaboration Program to focus on further
development of partnerships between K-12 teachers and members of the math biology
community through an annual workshop. This workshop will focus on bringing STEM high
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school math and biology teachers together with researchers/college faculty to work on innovative
curriculum projects, introducing participants to math-science software and enrichment activities,
and encouraging partnerships that will last beyond the end of the workshop.

Evaluation

NIMBIioS continues to develop its methods for center-scale evaluation, particularly metrics useful
in assessing the impact of the Center on the development of interdisciplinary collaborations.

Over its first four years of operation, NIMBioS evaluation procedures have evolved to meet
changing needs. During years 1-3, the center employed an evaluation model that was mostly
formative and descriptive. The focus was mainly center inputs and processes, such as NIMBioS
administrative activities, event formats, numbers of participants and events, and participant
demographics. Data sources for evaluation were mostly limited to participant surveys and
document analysis. This model not only met the Center reporting requirements, but also worked
well to provide feedback to NIMBioS staff, leadership, and event organizers about processes that
were working well, and areas in need of improvement. Data from these formative evaluations
were used to guide policy creation for day-to-day operations, improve services to participants,
and create “best practices” guidelines for event organizers. Evaluation reports for all activities are
posted on the website.

Beginning in year 4, NIMBioS responded to a need to incorporate center outcomes more heavily
into its evaluation plan by adopting the CIPP systems-based model for evaluation®. The CIPP
approach considers the Center as a whole, assessing the quality and significance of outcomes
while still examining the inputs and processes that lead to these outcomes. Different from years
1-3, the new evaluation approach incorporates multiple data sources, including surveys, document
analysis, participant interviews, and Web of Science data. The approach also incorporates new
research methods, such as bibliometrics, network analysis, and mapping of scientific output. In
addition, NIMBioS conducts evaluation case studies that examine more closely the changes in

participants as a result of their
participation in NIMBioS events.
One such longitudinal study of 46
participants of completed Working
Groups recently found that during
the years in which faculty are
affiliated with NIMBioS, they are
more likely to collaborate with
colleagues and with other
institutions, and more likely to form
international collaborations. Figure

Context
Evaluation

Evaluation
| at
. NIMBioS Z S

Product
Evaluation

Actions

Outcomes

5 illustrates the ongoing and _ i Science .

planned evaluation activities at il Education

NIMBioS. i Diversity

Proposed growth in the evaluation . Knovx!ggg-s Transfer .
plan to be implemented in the next

five years builds upon our Figure 5. Evaluation at NIMBioS

experience, and from program-level

NSF evaluations, such as the AAAS review of NSF Science and Technology Centers (STCs)™,
the subsequent AAAS Blue Ribbon Panel review of the same program®, and the review of NSF
IGERT". While NIMBioS lacks the funding and staff resources to carry out an ongoing
evaluation of the magnitude of these evaluation studies, our evaluation model in the next five
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years will follow an outcomes-based approach similar to the STC evaluations, focusing on
“value-added” by the Center in the areas of science, education, diversity, and knowledge
transfer™.

NIMBioS proposes to enhance the NSFs capacity to evaluate major research centers by
developing a scientific method to assess impacts that are not adequately captured in standard
demographic and publication metrics. We are currently accruing a set of metrics to measure the
success of the Center in several areas, including:

o Science

(i) Integration and Specialization scores*' to compare changes in interdisciplinarity of scientific
output of participants from before and after affiliation with the center. (ii) Simpson’s inverse
diversity index* to measure change in the diversity of scientific topics covered in NIMBioS
Working Groups and Workshops year to year.

o FEducation

(1) Long-term tracking of pre-professional participants (postdoctoral, graduate, and
undergraduate) to determine the impact NIMBioS has had on recruitment, retention, degree-
taking, and transition into the STEM workforce. (ii) Pre and post measurement of knowledge and
abilities of REU students

e Diversity

(i) Benchmarks to ensure representation of women and under-represented groups, as well as
geographic diversity, of organizers and participants in Working Groups and Workshops. (ii)
Impacts of the center on underrepresented participants regarding recruitment, retention, degree-
taking, and transition into the STEM workforce (if pre-professional), or on career benefits (if
professional).

o Knowledge transfer

(i) Diffusion scores'' to measure the spread of NIMBioS-produced publications across multiple

disciplines. (ii) Measuring collaboration (and its relationship to productivity) through long-term

network studies of Working Group participants using size, density, complexity, and centralization
1

measures .

By the end of the renewal period, we will have a set of publications that establish transformative
means to evaluate center-scale interdisciplinary science and education using a variety of methods.
The first of these publications should appear in 2013. This translational research will impact
assessment of science and education activities not only that NSF supports, but will also
potentially impact evaluations of the growing number of interdisciplinary centers operated by
other government agencies, universities and private industry.

NIMBioS Communication Efforts

Inherent in NIMBioS broader impact objectives is the need to effectively communicate our
activities and opportunities, as well as the outcomes of these. This involves a broad spectrum of
communication tools to reach multiple audiences. Our chief communications vehicle is the
award-winning NIMBioS Web site, which in four years, has grown to 700 html pages and 966
pdf documents. The website currently averages more than 3,700 unique visitors, 7,400 visits, and
22,000 page views per month, an increase over the previous year of 32% for visits and 41% for
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page views. In May 2012, the site merited an international award for excellence in technical
communication from the Society for Technical Communication.

NIMBIoS has issued 52 press releases, and subsequently, received recognition in local, regional,
national and international media, including Science, Nature, New York Times, National Public
Radio, Time, US News and World Report, Los Angeles Times, and Discover, among others.
We actively utilize social media tools, including Twitter (more than 1,000 followers and Klout
score of 45), Facebook, YouTube, LinkedIn, Flickr and Storify.

The NIMBIioS YouTube channel has 56 videos with a total of more than 25,000 views. NIMBioS
videos range from interviews with visiting researchers to brief profiles of postdoctoral fellows’
research to videos of NIMBioS’ educational efforts and/or general science topics. NIMBioS has a
video archive of responses from 24 researchers working at the math/biology interface, which is
built around a common set of question to offer explanations of the importance of quantitative
approaches in biology. NIMBioS now has webcasting capability using 323link educast
technology, so seminars, workshop presentations, and other activities will be recorded and made
available to a broader audience via our website. The proposed renewal funding includes effort of
a database specialist to edit and maintain the video archive of presentations. NIMBioS also
provides media training for postdocs, including on-camera interview experience.

The NIMBioS blog, started in 2011, showcases news at NIMBioS and other math-bio related
content of interest to the scientific community. The blog is updated weekly, and currently has 142
posts and 71 registered subscribers. The NIMBioS electronic newsletter, issued bi-monthly, has
more than 3,800 registered subscribers and an open and click-through rate of approximately 30%,
far higher than industry averages.

Sustainability

The University of Tennessee, Knoxville has made long-term commitments to NIMBioS in
consideration of the desire to foster the continuation of research and educational activities at the
interface between mathematics and biology that have been an emphasis at UTK for over three
decades. UTK has one of the longest standing programs in this interdisciplinary area, with a
history of numerous collaborative courses, shared students and research activities between faculty
based in Mathematics and those based in several biological science units. The current NIMBioS
Leadership Team is representative of how UTK has fostered connections between empirical
biologists, theoretical biologists and mathematicians. The addition of six new faculty in
conjunction with the initiation of NIMBioS provides strong evidence that UTK views its
commitment to excellence in the areas that foster connections between biology, mathematics and
computation. These junior faculty have already successfully developed their own research
programs in areas previously not emphasized at UTK, such as mathematical immunology, and
several have successfully obtained NSF funding for their research. While all have been greatly
involved in NIMBioS activities, as junior faculty they have not been asked to take a major
leadership role in NIMBioS. However, by the middle of the renewal period, all will have been
considered for promotion and tenure, and it is expected that several of these faculty will become
part of the NIMBioS Leadership Team and be directly involved in plans for longer-term changes
in NIMBioS, in conjunction with the new Director.

Based on the fact that UTK now has one of the largest and most diverse collections of faculty

with research interests across the spectrum of mathematical biology, there is no doubt that
initiatives at UTK in this area will continue long-after the renewal period for NIMBioS. As
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NIMBioS represents a major research strength at the UTK, which is in the process of encouraging
significant growth in the UTK research portfolio to further the objective of reaching Top-25
Public University status, it is likely that future faculty positions will be aligned with NIMBioS
research initiatives. An expectation of the new Director is that this individual will work closely
with the new Vice Chancellor for Research, Dr. Taylor Eighmy, who has extensive background in
environmental engineering and environmental microbiology, in enhancing connections of
NIMBioS to the variety of engineering fields that have become more biologically focused.
NIMBIoS already has connections, including involvement of several senior personnel, to the
Departments in the UTK College of Engineering which have an explicit connection to biology in
their mission. Enhancing the connections between the faculty in these units and NIMBioS will
provide additional routes to success for the long-term enhancement of opportunities at UTK in
areas supported by NIMBioS. This also directly supports the recommendations of the 2012 Site
Review to broaden the topical diversity of activities at NIMBioS.

Concurrent with research initiatives, there is the potential for further expansion of the already
significant emphasis at NIMBioS on educational activities. As biological interdisciplinary
connections continue to expand in this “Century of Biology”, there are numerous opportunities to
consider new models for education at disciplinary interstices. Recent reports on the future of
biology®®*” all point to the need for rethinking education and training initiatives, which has been
the focus of several education reports'® %", There is currently no national center providing the
infrastructure to foster the development of such new educational initiatives at a variety of
educational levels, though NIMBioS has acted in concert with several organizations (BioQuest,
AIBS, AAAS, other NSF Centers), in a limited way to assist in this effort. The long-standing
programs at UTK in undergraduate and graduate quantitative education for life science students
can serve as the basis for new national-scale initiatives. The NIMBioS infrastructure would be
beneficial to provide assistance to national efforts on interdisciplinary biology education. This
builds upon the curriculum development workshops already held, the ones planned, and the
potential to develop in consort with various digital libraries a compilation of carefully vetted
modules and activities, along with assessment methods, for quantitative biology. The expectation
is that educational activities that reach well beyond the UTK community will continue under the
auspices of NIMBioS after the renewal period.

There is a history at UTK within the math biology research group of successfully transitioning an
interdisciplinary center through a variety of support mechanisms over two decades. The Institute
for Environmental Modeling (TIEM) was established in 1991 with emphasis on fostering
connections between modelers and environmental scientists to address problems in theoretical
and applied environmental science. The initial focus was mostly on environmental toxicology, but
branched out to ecological risk assessment, biotic modeling for Everglades restoration, grid
computing for spatial environmental analysis, ecological impacts of bats, and spatial control in
natural resource management. TIEM has received financial support from numerous Federal, State
and private agencies (totaling over $17M) and has a current focus in ecological and human health
risk assessment associated with chemicals and radiation. While we cannot specify now exactly
how NIMBioS will transition after the renewal period, it is clear that UTK faculty and staff have
demonstrated the experience and knowledge of how to support and maintain interdisciplinary
connections, as evidenced by the success of TIEM, and have amassed the broad range of
expertise across an excellent faculty to ensure continuation of efforts consistent with the
NIMBioS mission.
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2006- 2007, Assistant Professor, Department of Biological and Physical Sciences, Delta State
University, Cleveland, MS

2000-2006, Instructor of Chemistry, Department of Biological and Physical Sciences, Delta State
University, Cleveland, MS

1996- 2000, Research Assistant I, Mississippi State Chemical Laboratory, Mississippi State
University, Mississippi State, MS

1995-1996, Research Assistant I/Laboratory Project Director, Analytical Food Support and Food
Safety Laboratory, Mississippi State University, Mississippi State, MS

(¢) Five Publications Related to the Project:

Brothers, E. L., & Knox, B. (2011). Best practices in retention of underrepresented minorities in

science, technology, engineering, and mathematics (STEM) in the Tennessee Louis Stokes Alliance for
Minority Participation (Tennessee LSAMP). In Supporting Cultural Differences Through Research; 2011
Monograph Series (pp. 1411-1427) [CD]. Scarborough, ME: National Association of African American
Studies and Affiliates.

(d) Areas of professional expertise:

Chemistry, Public Policy and Administration, Diversity Recruitment, Graduate Recruitment, Student
Retention in STEM, Mentoring, Higher Education, Graduate Training, Historically Black Colleges and
Universities collaborations



BIOGRAPHICAL SKETCH - ALISON BUCHAN

(a) Professional Preparation

James Madison University Biology BS 1994
University of Georgia Microbiology MSc 1997
University of Georgia Marine Sciences Ph.D. 2001

(b) Professional Appointments:
2011- present, Associate Professor of Microbiology, University of Tennessee
2012-present, Associate Director for Graduate Education- present, National Institute for
Mathematical and Biological Synthesis
2005-present, Faculty member, UT Center for Environmental Biotechnology
2005-present, Faculty member, ORNL-UTK Graduate Program in Genome Science &
Technology
2005-2011, Assistant Professor of Microbiology, University of Tennessee

(c¢) Five Publications Related to the Project:
Cude, W. N., J. Mooney, A. A. Tavanaei, M. K. Hadden, A. Frank, C. A. Gulvik, A. L. May and A.
Buchan (2012). The production of the secondary metabolite indigoidine contributes to competitive

surface colonization in the marine roseobacter Phaeobacter sp. strain Y41. Applied and Environmental
Microbiology. 78:4771-4780

Magalhaes, C., R. P. Kiene, A. Buchan, A. Machado, C. Teixeria, W. J. Wiebe, and A. A. Bordalo. (2012)
A novel inhibitory interaction between dimethylsulfoniopropionate (DMSP) and the denitrification
pathway. Biogeochemistry. 107:393-408

Yao, D., A. Buchan and M. T. Suzuki (2011). In situ activity of NAC11-7 roseobacters in coastal waters
based on fisZ expression. Environmental Microbiology 13:1032-1041.

Fernandez-Guerra, A., A. Buchan, X. Mou, E. O. Casamayor, and J. M. Gonzalez. (2010) T-RFPred: a
nucleotide sequence size prediction tool for microbial community description based on terminal-
restriction fragment length polymorphism chromatograms. BMC Microbiology 10:262

Buchan, A., B. Crombie, and G. M. Alexandre. (2010) Temporal dynamics and genetic diversity of
chemotactic-competent microbial populations in the rhizosphere. Environmental Microbiology 12:3171-
3184.

(d) Areas of professional expertise:

Microbial ecology, Microbial physiology, Microbial genomics, Microbial secondary metabolite
production



BIOGRAPHICAL SKETCH - SERGEY GAVRILETS

(a) Professional Preparation

Moscow State University, USSR Physics/Biophysics BS 1982
Moscow State University, USSR Physics and Mathematics Ph.D. 1987
INRA Toulouse, France Theoretical population biology  Postdoc 1991-1992
University of California, Davis Theoretical population biology  Postdoc 1992-1995

(b) Professional Appointments:

2008- present, Associate Director for Scientific Activities, National Institute for Mathematical and
Biological Synthesis (NIMBioS), University of Tennessee

2007- present, Distinguished Professor, Departments of Ecology & Evolutionary Biology and
Mathematics, Uniersity of Tennessee

2003-2007, Professor, Departments of Ecology & Evolutionary Biology and Mathematics,
University of Tennessee

1999-2003, Associate Professor, Departments of Ecology & Evol. Biology and Mathematics,
University of Tennessee

1997-1999, Assistant Professor, Departments of Ecology & Evol. Biology and Mathematics,
University of Tennessee

1995-1997, Assistant Professor, Department. of Mathematics, Univ. of Tennessee
1987-1991, Researcher, N.I.Vavilov Institute of General Genetics, Moscow, USSR

(c¢) Five Publications Related to the Project:

Gavrilets, S. 2012. On the evolutionary origins of the egalitarian syndrome. Proceedings of the National
Academy of Sciences 109:14069-14074.

Gavrilets, S. 2012. Human origins and the transition from promiscuity to pair bonding. Proceedings of the
National Academy of Sciences 109:9923-9928.

Mesterton-Gibbons, M., S. Gavrilets, J. Gravner, and E. Akcay. 2011. Models of coalition and alliance
formation. Journal of Theoretical Biology 274:187-204.

Gavrilets, S., E. A. Duenez-Guzman, and M. D. Vose. 2008. Dynamics of alliance formation and the
egalitarian revolution. PLoS ONE 3:e3293.

Gavrilets, S. and A. Vose. The dynamics of Machiavellian intelligence. Proceedings of the National
Academy of Sciences 103:16823-16828.

(d) Areas of professional expertise:
Evolutionary biology, dynamical systems, computational biology



Biographical Sketch-Suzanne Lenhart
(a). Professional Preparation

Ph.D, 1981, University of Kentucky, Lexington, in Mathematics
B.A., 1976, Bellarmine College, Lou., KY, Math. ,Secondary Teaching Certificate

(b) Professional Appointments

1981- present: University of Tennessee, Knoxville -Full Professor 1992-,
Chancellor’s Professor 2011

2008-present: Associate Director for Education, Outreach and Diversity at National
Institute for Mathematical and Biological Synthesis, NIMBioS, UT

1987 - 2009: Part-time researcher at Oak Ridge National Laboratory

(¢) Five Publications related to this project

1. S. Lenhart and J. T. Workman, Optimal Control applied to Biological Models, Chapman
and Hall and CRC Press, book 2007.

2. R. Miller Neilan, E. Schaefer, H. Gaff, K. R. Fister, and S. Lenhart Modeling optimal
intervention strategies for cholera, Bulletin of Mathematical Biology 1 (4), 2010, 379-393.

3. H. R. Joshi, L. J. Gross, S. Lenhart, and R. Salinas, UBM and REU: Unique Approaches at
Tennessee, Promoting Undergraduate Research in Mathematics, editor J. Gallian, AMS,
(2007), 261-266.

4. S. Duncan and S.Lenhart, Preparing the ‘New’ Biologist of the Future: Student Research
at the Interface of Mathematics and Biology, Cell Biology Education and Life Sciences
Education 9 (2010) 311-314.

5. S. Reichert, R. Leander and S. Lenhart, A Role Playing Exercise Demonstrating the Pro-
cess of Evolution by Natural Selection: Caching Squirrels in a World of Pilferers, American
Biology Teacher 73 (2011), 208-212 .

(d) Areas of Professional Expertise
mathematical biology, applied mathematics, optimal control, epidemiology, natural resource
modeling, undergraduate research, outreach to schools



BIOGRAPHICAL SKETCH - JOHN C. NEW, JR.

(a) Professional Preparation

Texas A & M University Veterinary Science BS 1970
Texas A & M University Veterinary Medicine DVM 1971
University of Minnesota Public Health MPH 1977
American College of Veterinary Preventive Medicine Diplomate 1977

(b) Professional Appointments:
2012, NIMBioS Associate Director for Postdoctoral Activities

2011-present, Director of Public Health and Outreach, College of Veterinary Medicine, University of
Tennessee

2004-2009, Head, Department of Comparative Medicine, University of Tennessee

2002-2003, Head (Acting) Department of Comparative Medicine, University of Tennessee
1999-present, Professor, Department of Biomedical and Diagnostic Sciences, University of Tennessee
1983-1999, Associate Professor, Department of Comparative Medicine, University of Tennessee
1977-1983, Assistant Professor, Department of Environmental Practice, University of Tennessee

1975-1977, Veterinary Research Associate, Large Animal Clinical Sciences, University of Minnesota

(c¢) Five Publications Related to the Project:

New, Jr., J.C., M.D. Salman, J.M. Scarlett, P.H. Kass, M. King, J.M. Hutchison. 2000. Shelter
relinquishment: Characteristics of shelter-relinquished animals and their owners compared with animals
and their owners in U.S. pet-owning households. Journal of Applied Animal Welfare Science 3(3):179-
201.

New, Jr., J.C., W.J. Kelch, J.M. Hutchison, M.D. Salman, M. King, J.M. Scarlett, P.H. Kass. 2004. Birth
and Death Rate Estimates of Cats and Dogs in U. S. Households and Related Factors. Journal of Applied
Animal Welfare Science 7(4):229-241.

Proctor, K.W., Kelch, W.J., New, Jr., J.C. 2009. Estimating the Time of Death in Domestic Canines.
Journal of Forensic Science (doi: 10.1111/5.1556-4029.2009.01156.x. Available online at:
www.blackwell-synergy.com)

Souza,M.J., Ramsay, E.C., Patton, S., New, J.C. 2008. Baylisascaris procyonis in Raccoons (Procyon
lotor) in Eastern Tennessee. Journal of Wildlife Diseases 45(4):1231-1234.

Adams, H., Kennedy, M., van Vuuren, M., Bosman, A., Keet, D., New, J. 2008. The epidemiology of
lion lentivirus among a population of free-ranging lions (Panthera leo) in Kruger National Park, Republic
of South Africa. Journal of the South African Veterinary Association 80(3).

(d) Areas of professional expertise:

Epidemiology of infectious and zoonotic diseases of free-living wildlife, Human-animal interactions,
Epidemiology/food safety/zoonoses education.



Current and Pending Support

(See GPG Section 1I.C.2.h for guidance on information to include on this form.)

The following information should be provided for each investigator and other senior personnel. Failure to provide this information may delay consideration of this proposal.

Other agencies (including NSF) to which this proposal has been/will be submitted.

Investigator: Louis Gross

Support: K Current [OPending O Submission Planned in Near Future O *Transfer of Support
Project/Proposal Title: Development of Selected Model Components of an

Across-Trophic Level Systems Simulation (AtLSS) for the
Wetland Ecosystems of South Florida

Source of Support: US Geological Survey
Total Award Amount: $ 354,000 Total Award Period Covered:  01/01/06 - 12/31/12
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.05 Acad:0.00 Sumr: 0.00

Support: K Current OPending 0O Submission Planned in Near Future O *Transfer of Support
Project/Proposal Title: Mammalian Research

Source of Support: Oak Ridge National Laboratory

Total Award Amount: $ 137,979 Total Award Period Covered:  05/17/07 - 12/31/12
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.00 Acad:0.00 Sumr: 0.00

Support: K Current DOPending 0O Submission Planned in Near Future O *Transfer of Support
Project/Proposal Title: National Institute for Mathematical and Biological Synthesis

(NIMBioS)
Source of Support: National Science Foundation
Total Award Amount: $ 16,386,284 Total Award Period Covered: ~ 09/01/08 - 08/31/13
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:10.00 Acad:0.00 Sumr: 0.00

Support: K Current [OPending [OSubmission Planned in Near Future [ *Transfer of Support

Project/Proposal Title: Development of selected model components of an
Across-Trophic Level Systems Simulation

Source of Support: US Geological Survey
Total Award Amount: $ 65,000 Total Award Period Covered:  12/01/10 - 10/31/15
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.05 Acad:0.00 Sumr: 0.00

Support: K Current [OPending [OSubmission Planned in Near Future O *Transfer of Support

Project/Proposal Title: UT-Battelle EPA Risk - Environment Assessment and Decision
Analysis

Source of Support: Oak Ridge National Laboratory

Total Award Amount: $ 909,822 Total Award Period Covered:  10/09/10 - 09/30/12
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.00 Acad:0.00 Summ:0.00

*If this project has previously been funded by another agency, please list and furnish information for immediately preceding funding period.
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Current and Pending Support

(See GPG Section 1I.C.2.h for guidance on information to include on this form.)

The following information should be provided for each investigator and other senior personnel. Failure to provide this information may delay consideration of this proposal.

Other agencies (including NSF) to which this proposal has been/will be submitted.
Investigator: Louis Gross

Support: OCurrent B Pending 0O Submission Planned in Near Future O *Transfer of Support

Project/Proposal Title: Development and application of selected model components of
an Across-Trophic Level Systems Simulation(ATLSS) for the
Wetland Ecosystems of South Florida to evaluate3 scenarios

Source of Support: US Geological Survey
Total Award Amount: $ 40,000 Total Award Period Covered:  10/01/12 - 09/30/13
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.05 Acad:0.00 Sumr: 0.00

Support: OCurrent B Pending 0O Submission Planned in Near Future O *Transfer of Support

Project/Proposal Title: UT-Batelle EPA Risk - Environment Assessment and Decision
Analysis

Source of Support: Oak Ridge National Laboratory

Total Award Amount: $ 575,796 Total Award Period Covered:  10/01/12 - 09/30/14
Location of Project: University of Tennessee

Person-Months Per Year Committed to the Project. Cal:0.00 Acad:0.00 Sumr: 0.00

Support: OCurrent B Pending 0O Submission Planned in Near Future 0O *Transfer of Support

Project/Proposal Title: NIMBIioS: National Institute for Mathematical and Biological
Synthesis

Source of Support: NSF

Total Award Amount: $ 18,600,000 Total Award Period Covered:  09/01/13 - 08/31/18
Location of Project: University of Tennessee, Knoxville

Person-Months Per Year Committed to the Project. Cal:1.00 Acad:0.00 Sumr: 0.00

Support: OCurrent OPending 0O Submission Planned in Near Future O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Sumr;

Support: OCurrent OPending O Submission Planned in Near Future O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Summ:

*If this project has previously been funded by another agency, please list and furnish information for immediately preceding funding period.
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Shared Facilities available to NIMBioS at the University of Tennessee, Knoxville

Computing Resources at NIMBioS, the University of Tennessee and Oak Ridge National
Laboratory

Petaflop-scale supercomputers are available through The National Institute for Computational Sciences
(NICS), based at Oak Ridge National Laboratory (ORNL), and at the Joint Institute for Computational
Science (JICS), a collaborative center between the University of Tennessee and ORNL. UT-Battelle
management of ORNL has resulted in a partnership that provides a unique synergy of resources and
experience on a wide array of High Performance Computing (HPC) platforms. The relationship has
resulted in bringing leading HPC scientists to UT and ORNL through joint appointments. Two of the
major computational resources available to NIMBioS participants, located within NICS and JICS, are
supported as part of the NSF-supported XSEDE project. These currently include Kraken, a Cray XT-5,
and Nautilus, an SGI Altix UV 1000 system, operated by the Remote Data and Visualization (RDAV)
project.

The UTK Joint Institute for Computational Science has received funding under the NSF 05-625, Towards
a Petascale Computing Environment for Science and Engineering, for a Mid-Range HPC deployed and
supported by The National Institute for Computational Sciences. NICS is delivering a 1.17-petaflops (PF)
peak performance Cray XT5 (code-named Baker) system, with 147 terabytes (TB) of memory and 3.3
petabytes (PB) of disk. The XTS5 is designed specifically for sustained application performance,
scalability, and reliability, and will incorporate key elements of the Cray Cascade system to prepare the
user community for sustained, high productivity, petascale science and engineering. The proposed system
holds Cray Baker compute blades each with eight “Montreal” AMD Opteron processors with eight cores
at 3.0 GHz. The system has 100 TB of memory across the machine. NICS and Cray, in partnership with
AMD, will provide and support this system. To deliver this new capability to the science and engineering
communities, the team will establish a major new petascale computing environment—fully integrated
with NSF XSEDE. As part of XSEDE it will be nationally available to researchers. UT management will
allow for priority access to a portion of process time to UT researchers, including participants in
NIMBioS, and NIMBioS researchers can benefit from locally available support and workshops.

These large-scale HPC systems supplement a variety of smaller clusters available for research at UT as
well as the small-scale development cluster installed at NIMBioS. A proposed visualization and analysis
workstation will further extend the computational resources within NIMBioS. Extensive experience is
available at UT to allow NIMBioS participants to readily obtain support for HPC implementation on all
of the above machines, with an additional advantage that a number of the Senior Personnel on this
proposal have utilized these HPC facilities for biological applications and can provide advice for
NIMBIoS participants, including how to effectively transition models between single processor desktops,
multi-core machines, clusters, and HPC. The NIMBioS HPC Specialist has extensive experience in
biological applications of HPC and will continue to be readily available to NIMBioS researchers to assist
in their computational science needs. \

NIMBioS has utilized Linux workstations for researchers while providing access to both Apple iMacs,
laptops, and Dell Windows-based machines. Virtual machines and remote desktop provide access to
Windows-based environments as needed. Linux servers with 80 Terabytes of backup and storage, and a
10 gigabit internal network backbone with 1 gigabit connections provide access to many mathematical
software packages running on both the Linux servers and a 128-core ROCKS Linux cluster maintained by
the NIMBioS HPC Specialist. A machine room with adequate cooling houses the NIMBioS computing
infrastructure and provides ample space for expansion. A second offsite backup server is located in the
Austin Peay Building for redundancy, providing separate backup services for all NIMBioS users.



Physical Facilities available at NIMBioS

The National Institute for Mathematical and Biological Synthesis is centrally located on the University of
Tennessee-Knoxville campus in the Philander P. Claxton Education Building, 1122 Volunteer Boulevard.
NIMBioS occupies the entire first (ground-level) floor and part of the second floor. Over 12,000 sq. ft. of
space provides offices for all staff and post-doctoral fellows, offices for three or more sabbatical fellows,
additional desk space for ten or more visitors, plus two large conference rooms, two classrooms, a tiered
auditorium, and a small meeting room.

The layout of the space is designed to facilitate activities and interaction. The Darwin and Fisher
Conference Rooms, Kovalevskaya Meeting Room, and the Franklin Classroom flank a large informal
break area. These rooms are the primary home of working groups when they visit NIMBioS. Breakfast
and lunch for activity participants are served in the break room, making meals much more time efficient
and inviting the informal interactions which leads to new collaborations. The tiered Hallam Auditorium,
equipped for web-casting, and the Hopper Classroom, equipped for video-conferencing, are immediately
upstairs from the other meeting rooms and are the primary home for seminars, workshops, tutorials, and
other large classroom events. With this arrangement, NIMBioS can easily host concurrent activities such
as a Working Group and a Tutorial without one interfering with the other. Conference rooms and
classrooms have digital projectors and retractable screens for presentations; the Darwin Conference Room
goes a step beyond that, providing a three-projector and screen system. Teleconferences can be
conducted in any of the rooms. Wireless internet access and access to the University of Tennessee library
system are provided to all visitors and wired internet connections are available in all meeting rooms.

The administrative offices in Suite 106 are adjacent to the main meeting areas, putting participants in
close proximity to business, travel, and event management staff. A second break area just down the hall
provides a convenient space for staff and visitors to gather for coffee, lunch, or informal meetings. This
break area and the larger participant break area have tile floors depicting a Game of Life cellular
automaton model. Offices for post-doctoral fellows, currently 16 spaces designated for post-doc use, are
grouped together down the main hallway, keeping them near each other and near numerous 4°x8’
whiteboards that line the hall, encouraging hallway interactions. The south wing of NIMBioS’ space is
devoted to staff and visitor offices, including the offices of the Director and Associate Directors. Three
large offices with 4-5 desks each are available for short-term visitors and REU students.

Outdoor space consists of a courtyard with picnic tables and ample seating, as well as additional tables
and benches around Blueberry Falls, a landscaped garden with blueberry bushes and an attractive water
feature.

The Claxton building complex also houses, on floors just above the main NIMBioS location, the
University of Tennessee Innovative Computing Laboratory (ICL), directed by Dr. Jack Dongarra,
research personnel of the NSF XSEDE Remote Data and Visualization (RDAYV) project, and a
Computational Geography Research Group, directed by Dr. Shih-Lung Shaw. This co-location was
specifically designed by the University of Tennessee to enhance opportunities for collaborations to
develop between NIMBioS visitors and researchers and these world-class computational science research
groups.

Shared Educational Facilities

NIMBioS has been collaborating extensively with a major educational initiative, the Biology-in-a-Box
project, headquartered at the University of Tennessee, Knoxville for K-12 students. This project now



reaches 90+ school systems in Tennessee and surrounding states, and activity booklets are available
worldwide via free access on the internet. The Biology-in-a-Box project utilizes physical facilities
separate from NIMBioS to build and maintain these boxes which contain manipulative educational
material about biology tied into state learning standards. NIMBioS has added mathematics activities to
the Biology-in-a-Box curriculum enrichment units and these additions are managed through the separate
facilities on campus, and made available to the many school systems utilizing these.

Other Resources Provided by the University of Tennessee, Knoxville in Support of NIMBioS

The University of Tennessee, Knoxville (UTK) reiterates its ongoing institutional commitment to provide
resources to support NIMBioS and its goals over the proposed renewal time period from 2013-2018. The
physical facilities described above were extensively renovated and designed explicitly to meet the needs

of NIMBioS by UTK. Additional commitments in support of NIMBioS for the proposed renewal period
include:

(1) workstations and furniture for all staff and researchers in NIMBioS;
(i1) access to current and upgraded computational software packages at no cost to NIMBioS;

(iii) carrying out a national search for a new Director who will continue to expand NIMBioS as a national
resource in diverse areas of biology that benefit from connections to mathematics;

(iv) full funding of the nine-month salary and benefits of the Director of NIMBioS, with no formal
classroom teaching responsibilities, thus allowing the Director to focus on enhancing NIMBioS;

(v) providing release-time funding for three full-time equivalents each year for participation in NIMBioS
activities by UT and Oak Ridge National Laboratory faculty and staff;

(vi) support for classroom teaching opportunities for those NIMBioS post-docs who desire it;

(vii) continuing to encourage and support spousal/partner accommodations for NIMBioS post-docs, as
has been the policy at NIMBioS over the last several years;

(viii) support for four graduate students to be affiliated research assistants at NIMBioS.

(ix) authorizing the release from other responsibilities of Dr. Ernest Brothers, Assistant Dean of the
Graduate School, for 3 months of the calendar year to assist NIMBioS as Associate Director for Diversity
Enhancement.



NIMBioS Data and Information Policy
Introduction:

NIMBioS is committed to making the data, models and software derived from NIMBioS activities
available publicly to the broader scientific community. All visiting researchers will be asked to
follow this Data and Information Policy except when this is in conflict with the policies of their
employer or is in conflict with policies of the owners of the data or software.

Scope:

This document defines the policies for sharing data and software source code that are created,
generated, used, hosted, replicated, sponsored, or made available by a NIMBioS-sponsored
researcher, project, or activity, or by a collaboration in which NIMBioS materially participates (e.g.
involves expenditure of NIMBioS resources). In the remainder of this document, data and software
source code within the scope of this policy are collectively referred to as NIMBioS-sponsored data
and software source code, respectively. Data or software used in NIMBioS activities that have more
restrictive terms of use and dissemination than those set forth here are exempt from this policy.
However, NIMBioS strongly encourages its participants and collaborators to consider alternatives
that do not restrict sharing and free dissemination.

NIMBioS-sponsored Data:

NIMBioS is committed to making all scientific and any other data within the scope of this policy
readily available to the broader scientific community.To meet this goal, NIMBioS-sponsored data or
datasets are to be accessible from a web-based interface, with no restrictions for use and
dissemination. Alternatively, at the choice of those generating the data, data should be made
available under a Creative Commons license or compatible terms of use. Such data are to be made
available in a timely manner, generally no later than one year after the conclusion of the NIMBioS-
sponsored activity in which it was generated, or immediately upon publication of an associated
article, whichever comes earlier, and are to be kept current if they undergo continuing updates, and
are to be sufficiently documented using appropriate standards and conventions agreed upon by the
biology community, including registration and deposition at a public meta-data registry and data
repository if such a registry or repository exist. This documentation must include appropriate
acknowledgment and attribution of any data used from other researchers or sources, as required
by the copyright, license, or terms of use of such data.

NIMBioS will assist as appropriate to provide mechanisms for owners of data to effectively share
these data among participants in NIMBioS activities. This includes assisting in developing any
appropriate Memoranda of Understanding or Confidentiality Agreements necessary for the data
useful in a NIMBioS activity to be made available for participants in that activity. NIMBioS
recognizes that there are many questions associated with the open licensing of scientific data
collections and encourages sponsored researchers to familiarize themselves with the issues
(http://sciencecommons.org/projects/publishing/open-access-data-protocol/).

NIMBioS-sponsored Software:
NIMBioS is committed to open-source software development and distribution. Software developed

with NIMBioS support or participation is expected to become readily and freely available to the
broader scientific community. Specifically, NIMBioS-sponsored software is to be made accessible on



a web-accessible site hosted by NIMBioS, or at Sourceforge (http://sourceforge.net) or a similar
site, for download in source code, and the source code is to be licensed under an OSI-approved
Open Source license (http://www.opensource.org/licenses/). The source code is to be made
available in a timely manner, meaning as early as possible but no later than the termination of the
activity that generated the code, the Fellowship, or publication of an article involving the software
or data generated using the software, whichever comes earlier. The source code is to be sufficiently
documented, stating at a minimum the purpose, copyright and license, and acknowledging and
attributing any other software or software libraries that the NIMBioS-sponsored software uses or
depends on, as required by the licenses of such software. Copyright and license must be stated in
every source code file, and the licenses for all the files constituting the software must be
compatible.

Support By NIMBioS IT:

The NIMBIoS IT staff will assist those supported by NIMBioS to select the most suitable Creative
Commons or Open Source license for the data or software generated through NIMBioS support, and
place the license appropriately on the website for the dataset or the software, as well as assist in
depositing data, meta-data, and software source code in the pertinent public repository.

Continuation of Support:

NIMBIioS IT staff will schedule a meeting with all NIMBioS Fellows approximately one month before
their term at NIMBioS ends. The goal of this interview is to identify any data, data sets, and source
code that the Fellow created with NIMBioS support, and to develop a recommendation for what
type of continued support NIMBioS should provide for the data or data collection (for instance,
hosting a database) and for the software (e.g., responding to user questions, bug resolution, or
continued feature development). The recommendation will be communicated to the NIMBioS
Director for consideration and approval. NIMBioS is not positioned to guarantee hosting of a
database or application for the long term. NIMBioS will, however, help to establish or secure such
long-term hosting if recommended.

Requests for NIMBioS Support and Data/Software:

Applications for NIMBioS support should include an estimate of the data products, models and
software expected to be developed and a timetable for making these publicly available. NIMBioS
Fellows must agree, before initiating NIMBioS research activities, to make these products publicly
available. Four months after NIMBioS Fellows arrive at NIMBioS, or after the first meeting of a
Working Group, these research products must be identified and the timetable for their release
refined. The results will be tracked to ensure that appropriate research products are made openly
available. The NIMBioS IT staff will assist with the development of a realistic plan and timeline for
the archiving of NIMBioS-sponsored data and software.

Copyright and Acknowledgment:

Data or datasets, software, published books and scholarly articles generated or created by a
NIMBioS Fellow or through a NIMBioS-sponsored activity must appropriately and conspicuously
acknowledge NIMBioS and the National Science Foundation. Suggested formats for such
acknowledgement are available at

http://nimbios.org/research/acknowledgment.


http://nimbios.org/research/acknowledgment�

Postdoctoral Fellow Mentoring Plan

This Postdoctoral Fellow Mentoring Plan continues efforts in place at the National Institute for
Mathematical and Biological Synthesis (NIMBioS). The Plan establishes guidelines to support and
facilitate the scientific and professional development of the postdocs.

1. Orientation will include an initial in-depth conversation with the Director, Associate Director for
Postdoctoral Activities, and key staff. Mutual expectations will be discussed and agreed upon including
specific research and professional development goals which will be set within the first six months of
arrival.

2. Career Counseling will be directed at providing the postdoc with the skills, knowledge, and
experience needed to excel in his/her chosen career path. In addition to guidance provided by mentors,
opportunities at the University level and elsewhere will be advertised to all postdocs. Postdocs will be
offered opportunities to attend appropriate professional development conferences.

3. Experience with Preparation of Grant Proposals will be gained by direct involvement with their
mentors, others at the University, and potentially collaborators from outside the University. The postdocs
will have an opportunity to learn best practices in proposal preparation including identification of key
research questions, definition of objectives, description of approach and rationale, and construction of a
work plan, timeline, and budget. If it is found beneficial for a postdoc to develop a grant proposal, they
will be given the opportunity to do so, including in the role of principal investigator. University funds will
be provided for postdoc release time from NIMBioS responsibilities if a postdoc is preparing a funding
proposal to an external agency.

4. Publications and Presentations are expected to result from the work supported by NIMBioS. As
independent researchers, the postdocs will be responsible for the preparation of manuscripts and
presentations in collaboration with mentors, other colleagues, the NIMBioS leadership team and staff, as
appropriate. As appropriate to their circumstances, postdocs will receive guidance and training in the
preparation of manuscripts for scientific journals and presentations at conferences. As one component of
cross-cultural mentoring at NIMBioS, postdocs will be expected to visit a Minority-Serving Institution
Partner to share their research.

5. Teaching and Mentoring SKkills will be developed through regular meetings with mentors. Ongoing
seminars will provide opportunities for postdocs to interact with graduate students and other postdocs to
describe their work and assist each other with solutions to challenging research problems. Classroom
teaching opportunities will be offered to those specifically interested. Opportunities to mentor students in
the NIMBioS Research Experience for Undergraduates summer program will also be available as well as
opportunities to participate in NIMBioS K-12 outreach activities.

6. Instruction in Professional Practices will be provided on a regular basis and will include
fundamentals of the scientific method, protocols for managing personnel, and other standards of
professional practice and ethics.

7. Technology Transfer activities will include regular contact with researchers at The University of
Tennessee and periodic contact with scientists at the Oak Ridge National Laboratory, as well as NIMBioS
staff with specific expertise in this area.

8. Success of the Mentoring Plan will be assessed by monitoring the progress of the postdoc based on
annual goals for scientific and career development, and through a procedure including an exit interview
and anonymous evaluation by the NIMBioS Evaluation Manager.



NIMBioS Management Plan

The management plan for NIMBioS stated in the original proposal has been modified in a few
components over the initial support period, but the major structural components and approach have
remained the same. We will here outline the changes from the original plan that are already in place and
point out some additional modifications planned to occur during the renewal period. Based on the
evidence from the Site Reviews and from the many evaluations of activities held to date, NIMBioS has
been operating quite efficiently to meet its mission and therefore we do not propose any major
modifications of the current plan. The overall objective is to establish procedures to assist in developing
and supporting the variety of research and educational activities at NIMBioS.

NIMBioS Organizational Chart
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The planned organizational structure for NIMBioS during the renewal period is given in the below
graphic. We here explain how this structure has changed since the initial plan for NIMBioS and what
changes have been incorporated to occur for the renewal period.

Leadership Team:

NIMBioS is managed by the Leadership Team, which includes the Director, the Deputy Director and all
Associate Directors, with the external Advisory Board providing recommendations for policies and
activities to support. The Director reports to the UTK Vice Chancellor for Research and Engagement who
has oversight of NIMBioS. The Leadership Team members all have explicit responsibilities in the various
areas that impact the NIMBioS mission, and collaborate on suggesting policies and making decisions on
issues which affect the entire Institute. Each Advisory Board meeting provides recommendations to the
Leadership Team regarding requests for Working Groups, Investigative Workshops and Fellows.
Following the Board meeting, the Leadership Team meets to discuss the recommendations and come to
consensus on support, based upon the Board recommendations, available resources and the variety of
activities and Fellows already supported. In general the Board makes recommendations based on the



scientific and educational criteria set for each activity, while the Leadership Team is responsible for
taking account of resource constraints. The Board also provides oversight of the NIMBioS Strategic Plan
and all policies that are not primarily administrative in nature.

NIMBIoS is guided by the following policies and plans which have been approved by the Advisory
Board: Diversity Plan, Strategic Plan, Conflict of Interest Policy, Data and Information Policy, Evaluation
Policy, Intellectual Property Policy, Policy on Requests for Support for Scientific Gatherings, Privacy
Policy, Reporting Policy, Security Policy, Travel Policy for Graduate Assistants. These policies are all
posted on the NIMBioS website and are reviewed periodically to ensure consistency with University
policies.

Advisory Board:

The Advisory Board members are chosen to provide a diverse set of perspectives on requests for
NIMBioS support, taking account of the range of biological and mathematical approaches potentially
supported. The Board also is expected to provide suggestions regarding NIMBioS policies and potential
activities, including suggestions of potential organizers for activities. There is a Conflicts of Interest
policy which determines when Board members are recused from review or discussions of a request. Board
members are expected to serve a term of three years and a staggered set of terms for Board members was
brought about initially by asking each member whether they wished to step down early or remain on the
Board. There are currently twenty members on the Board. Recommendations from current and departing
members are the basis for maintaining a pool of potential new Board members along with individuals who
have been organizers for NIMBioS activities. The Board chair serves a period of two years, manages all Board
meetings, and confers as needed with the Leadership Team. The Board has two standing committees, one to
provide advice and assistance on promoting diversity of participants and the other to carry out an evaluation of
the Leadership Team in years when no external Site Review was conducted. The Leadership Team evaluation
conducted by the Board provides recommendations to the Vice Chancellor for Research regarding any aspect
of the leadership of NIMBioS. The Board chair is chosen from among the current Board members via a
consultation of the current Board Chair and the Leadership Team.

History of Management Plan Modifications:

The changes incorporated in the above organizational structure that have arisen since the original
management plan include: (i) the addition of an Associate Director for Postdoctoral Activities, to oversee
the Mentoring Plan for each postdoc; (ii) the addition of an Associate Director for Diversity Enhancement
which follows upon explicit suggestions from the 2012 Site Review to ensure that an Associate Director
is focused explicitly on this rather than being one of the emphases of the prior structure for which there
has been a single individual as Associate Director for Education, Outreach and Diversity; (iii) adding two
professional Managers for Communications and Evaluation who oversee all aspects of communication
and public relations and all evaluation activities; and (iv) upon the suggestion of the Advisory Board and
2010 Site Review, adding an Executive and Business Assistant to provide support for the Director and
logistics.

Changes planned for the renewal that are reflected in the Organizational Chart include addition of a
Database Specialist and removal of the current position of Associate Director for Partner Relations. The
Database Specialist position is responsible for maintaining all data in the NIMBioS database system
which is due to be completed prior to the renewal period. This database has been designed to incorporate
all data for the non-financial aspects of NIMBioS including participant demographics, products produced
with NIMBioS support, and evaluation data. The Database Specialist will report jointly to the
Communications Manager and the Evaluation Manager. The Associate Director for Partner Relations
position is being phased out prior to the renewal, with responsibilities for partnerships now being held by



the appropriate other Leadership Team members. The Director will retain responsibility for relationships
with other NSF BIO Synthesis Centers as well as other major BIO projects such as NEON and the iPlant
Collaborative. The Associate Director for Education and Outreach will continue to hold responsibility for
NIMBIoS connections to the NSF-supported Math Institutes, in conjunction with the Director. The
position of Emeritus Director is included in this proposal to allow the new Director to assign tasks as
deemed appropriate to the former Director. This could include a focus on further enhancing connections
with other NSF-funded entities, or building new collaborations with other federal agencies.

Continuity of Operations and Leadership Transition:

The NIMBioS Leadership Team has been quite stable over the current support period. One new Associate
Director for Postdoctoral Activities was added to assume responsibility for the postdoc mentoring plan
and coordinating with faculty and staff mentors. The initial Associate Director for Graduate Education
moved at the end of the fourth year of NIMBioS to an academic administrative position, leading to the
appointment of the current individual in this role, whose area of expertise is microbiology. Included in
this proposal are funds to support graduate students from other institutions to visit NIMBioS for extended
periods and oversight of this new program will be the responsibility of this Associate Director. During the
fifth year, the Associate Director for Partner Relations will be phased out with responsibilities for this
aspect of NIMBioS assigned to other Leadership Team members. An Associate Director for Diversity
Enhancement has been added to foster new initiatives with minority-serving institutions, to encourage
broader participation of researchers from under-represented groups as organizers and participants in
NIMBioS activities, and to enhance interdisciplinary education opportunities at NIMBioS for students
from under-represented groups.

The current NIMBioS Director intends to step out of this position upon recruitment of a new Director
from an international search. Concurrent with the submission of this renewal proposal for NIMBioS, the
University of Tennessee has initiated a search for a new Director. A search committee has been
established and the search process has begun. The search committee reports to the Provost and Vice
Chancellor for Research, who will consult as appropriate with the NSF Program Officer for NIMBioS
regarding the potential for a Director candidate to be approved as the Principal Investigator on the
NIMBioS award. In a manner similar to that carried out by NESCent, a new Director would assume this
responsibility at the time of the renewal, in September 2013. In the event that a new Director has not as
yet been hired at the time of the renewal, the current Director will continue until such time as a new
Director is appointed to take on responsibility as the Principal investigator for the NIMBioS award.

The NIMBioS Leadership Team has been collaboratively pursuing many of the responsibilities of
managing NIMBioS, so that if for any reason any member is unable to continue their duties, other
members can fill in to keep all major NIMBioS initiatives operating smoothly. The Deputy Director
oversees the daily activities of NIMBioS, and the staff have all held their positions for essentially all of
the time NIMBioS has been operating. Cross-training across all staff positions has allowed staff to
regularly fill in for each other during vacations and other absences, so operations will not be severely
affected by the temporary loss of any single staff member. In the event the Director is unable to continue,
two of the Associate Directors have the requisite experience to step in as interim Director. Similarly, there
are a large number of University faculty who have been involved in NIMBioS and can temporarily
assume the responsibilities if any Associate Director is unable to continue serving.



Adyvisory Board Members:

Chair: Susan Holmes, Professor, Dept. of Statistics, Stanford Univ.

Sarah Brosnan, Asssistant Professor, Dept. of Psychology and Neuroscience Institute, Georgia
State Univ.

Erika Camacho, Assistant Professor, Mathematical and Natural Sciences Division, Arizona State
Univ., Phoenix

Scott Edwards, Professor and Curator, Dept. of Organismal and Evolutionary Biology, Harvard
Univ.

Sarah Elgin, Professor, Biology Dept., Washington Univ.

Bard Ermentrout, University Professor, Computational Biology and Dept. of Mathematics, Univ.
of Pittsburgh

Eli Fenichel, Assistant Professor, School of Forestry and Environmental Studies, Yale Univ.
Julius Jackson, Professor, Dept. of Microbiology and Molecular Genetics, Michigan State Univ.
Colleen Jonsson, Professor, Dept. of Microbiology and Immunology, Univ. of Louisville

Laura Kubatko, Associate Professor, Depts. of Statistics and Evolution, Ecology and Organismal
Biology, Ohio State Univ.

Ellis McKenzie, Senior Scientist, Division of International and Population Studies, Fogarty
International Center, National Institutes of Health

Kiona Ogle, Assistant Professor, Dept. of Ecology, Evolution and Environmental Science,
Arizona State Univ., Tempe

Carl Panetta, Biomedical Modeler, Pharmacokinetics Shared Resource, St. Jude Children's
Research Hospital

Raina Robeva, Professor, Dept. of Mathematical Sciences, Sweet Briar College

Lisa Sattenspiel, Professor, Dept. of Anthropology, Univ. of Missouri, Columbia

Ynte Hein Schukken, Professor, Dept. of Population Medicine and Diagnostic Sciences, College
of Veterinary Medicine, Cornell Univ.

Marcy Uyenoyama, Professor, Biology Dept., Duke Univ.

Colleen Webb, Associate Professor, Dept. of Biology, Colorado State Univ. (Chair, beginning
October 11, 2012)

Jianhong Wu, Professor and Canada Research Chair in Industrial and Applied Mathematics,
Dept. of Mathematics and Statistics,York Univ.

Aziz Yakubu, Professor and Chair, Dept. of Mathematics, Howard Univ.

NIMBioS Leadership Team:

Ernest Brothers, Associate Director for Diversity Enhancement, Assistant Dean of the Graduate
School

Alison Buchan, Associate Director for Graduate Education, Associate Professor, Dept. of
Microbiology

Sergey Gavrilets, Associate Director for Scientific Activities, Distinguished Professor, Depts. of
Ecology and Evolutionary Biology and Mathematics

Louis J. Gross, Director (a new Director is to be named), Distinguished Professor, Depts. of
Ecology and Evolutionary Biology and Mathematics

Suzanne Lenhart, Associate Director for Education and Outreach, Chancellor’s Professor, Dept.
of Mathematics

John New, Associate Director for Postdoctoral Activities, Professor, Dept. of Comparative
Medicine, College of Veterinary Medicine

Chris Welsh, Deputy Director



NIMBIioS Senior Personnel:

Paul R. Armsworth, Assistant Professor, Dept. of Ecology and Evolutionary Biology

Michael Berry, Professor, Dept. of Electrical Engineering and Computer Science

Barry Bruce, Professor, Dept. of Biochemistry, Cell and Molecular Biology

Virginia Dale, Landscape Ecology and Regional Analysis Group, Group Leader, Oak Ridge
National Laboratory

Judy Day, Assistant Professor, Depts. of Mathematics and Electrical Engineering and Computer
Science

Shigetoshi Eda, Associate Professor, Infectious Diseases and Immunology, Center for Wildlife
Health, Dept. of Forestry, Wildlife and Fisheries, Institute of Agriculture

Vitaly Ganusov, Assistant Professor, Depts. of Microbiology and Mathematics

Michael Gilchrist, Associate Professor, Dept. of Ecology and Evolutionary Biology

Yetta Jager, Environmental Sciences Division, Research Scientist, Oak Ridge National
Laboratory

Jaewook Joo, Assistant Professor, Dept. of Physics and Astronomy

Cristina Lanzas, Assistant Professor of Epidemiology, Dept. of Comparative Medicine, College
of Veterinary Medicine

Agricola Odoi, Associate Professor of Epidemiology, Dept. of Comparative Medicine, College of
Veterinary Medicine

Brian O’Meara, Assistant Professor, Dept. of Ecology and Evolutionary Biology

Dan Simberloff, Gore-Hunger Professor of Environmental Science, Dept. of Ecology and
Evolutionary Biology

Jeremy Smith, Governor’s Chair, Dept. of Biochemistry, Cell and Molecular Biology and
Director, ORNL/UT Center for Molecular Biophysics

Francisco Ubeda de Torres, Assistant Professor, Dept. of Ecology and Evolutionary Biology
Xiaopeng Zhao, Assistant Professor, Dept. of Mechanical, Aerospace, and Biomedical
Engineering
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