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Item No. 4
OUTLINE OF ISSUE
Agenda Title:

Establishment of the University of Alberta Centre for Mathematical Biology in the
Faculty of Science

Motion: THAT the GFC Academic Planning Committee act under delegated authority from General
Faculties Council and approve the proposal from the Faculty of Science for the formal establishment of the
University of Alberta Centre for Mathematical Biology (to be housed in the Faculty of Science), to be
effective immediately.
Item
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Presenter
Subject

Details
Responsibility
The Purpose of the Proposal is
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The Impact of the Proposal is
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Timeline/Implementation Date
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numbers)

X Approval
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Discussion/Advice
Dr Renée Elio, Associate Dean (Research), Faculty of Science
Dr Renée Elio and Dr Mark Lewis, Director, Centre for Mathematical
Biology
Proposal for the establishment in the Faculty of Science of the University
of Alberta Centre for Mathematical Biology

Provost and Vice-President (Academic)
The proposal defines the rationale, activities, budget, and governance for
a University of Alberta Centre for Mathematical Biology, so that the
existing Centre of Mathematical Biology (in operation since 2001) complies
with GFC policy (Section 28 of the GFC Policy Manual).
A new University of Alberta academic centre will be created.
N/A
Immediate
$100K/year for five (5) years
Internal: CRC (Canada Research Chairs) funding, departmental, Faculty of
Science, Vice-President (Research);
External: Pacific Institute for Mathematical Sciences
N/A

Dare to Discover (1.3, 1.5, 2.3, 2.5, 2.6); Faculty of Science Academic
Plan (interdisciplinary research in environmental sciences); University of
Alberta Strategic Research Plan for CFI (Canada Foundation for
Innovation) and CRC (Canada Research Chairs) (interdisciplinary
research; building on existing areas of strength in environmental and
ecology sciences)
Post-Secondary Learning Act (PSLA): The Post-Secondary Learning
Act gives GFC responsibility, subject to the authority of the Board of
Governors, over academic affairs (Section 26(1)). Section 26(1)(o)
provides that GFC may make recommendations to the Board of
Governors on a number of matters including the budget and academic
planning. GFC has thus established an Academic Planning Committee
(GFC APC), as set out in Section 3 of the GFC Policy Manual. GFC
delegates its power to establish new institutional academic centres and
institutes to the GFC APC.
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GFC Policy: According to Section 28.2 (Centres: Establishment) of the
GFC Policy Manual, “[a]ll proposals for establishment of centres and
institutes shall be submitted to the Provost and Vice-President
(Academic). All proposals shall be reviewed by the appropriate VicePresidents and those deemed to be in good order will be forwarded to the
GFC Academic Planning Committee for approval.”
Further, according to Section 28.3 (Centres: Approval) of the GFC Policy
Manual, “[a]ll proposals for the establishment of Centres and Institutes
shall be transmitted to the Provost and Vice-President (Academic). [¶]
The GFC Academic Planning Committee (APC) shall have final approval
authority for all Centres and Institutes.”
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NAME AND PURPOSE

Although the Life Sciences and Mathematics have historically been separate, the application of
mathematical methods to solving scientific problems in the life sciences is now experiencing
dramatic success. Results range from optimizing cancer therapy, to controlling infectious disease
outbreaks, to tracking and predicting the spread of harmful invasive species. The University of
Alberta recognizes scientific and mathematical strengths in mathematical biology, which includes
mathematical ecology, medicine and physiology.
Because it brings together two separate disciplines in new ways, mathematical biology
requires special resources for interdisciplinary training that teaches researchers to work at the
interface of two subjects and for multidisciplinary collaboration in which experts from distinct
disciplines work together. The purpose of the Centre for Mathematical Biology is to provide a
campus-wide resource for interdisciplinary and multidisciplinary research and training in
mathematical biology. The Centre seeks to bridge the gap between life scientists and
mathematicians in solving problems of significance to Canadians. Its activities fall into three
categories: (i) facilitation of multidisciplinary connections between life scientists and
mathematicians, and between academics and government/industry; (ii) training of a new
generation of researchers; and (iii) development of interdisciplinary mathematical biology,
locally, nationally and internationally.
The Centre and its institutional support, was outlined in the Tier 1 Canada Research Chair
nomination for Professor Mark Lewis (joint appointment, Department of Biological Sciences and
Department of Mathematics and Statistical Sciences) in July 2001. Space for the Centre was
secured in 2001 and the Centre for Mathematical Biology opened informally in January 2002.
Funding is in place and the Centre has now been operating on an informal basis for over four
years. The purpose of this proposal is to apply for approval of the Centre under the 2002 General
Faculties Council Policy Manual guidelines (Section 28, Centres and Institutes). In this document,
the term Centre is used in a context-specific manner, referring to both the current informal
organization, and to the future formal organization under General Faculties Council approval.
Housed in the University of Alberta’s Department of Mathematical and Statistical
Sciences, the Centre provides space, facilities and support staff for mathematical biology research
and training. Space includes rooms for meetings, visitors, research and administration; facilities
include a shared library, a network of high-end computers and audiovisual equipment; and
support includes administrative and computational personnel. Centre members run an
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international and a national visitor program, coordinate a seminar series, organize a University of
Alberta undergraduate summer workshop in mathematical biology, and coordinate collaborative
multidisciplinary research with government, industry and academia.
The following discussion outlines the four primary components to the Centre, including
multidisciplinary collaboration, research resources, visitor/seminar program, and the Centre’s
summer workshops.

Multidisciplinary Collaboration

The Centre is designed to be the focal point for multidisciplinary research teams (Appendix A).
These teams use the Centre meeting room, shared server space for data, and shared computing
resources.

Team members are distributed across campus, and at national and international

research institutions (Appendix B).
At any point in time, up to a dozen different teams use the Centre for multidisciplinary
collaboration. Some current teams include the Mountain Pine Beetle Modeling Group, comprised
of eleven members from Renewable Resources, Biological Sciences, Mathematical and Statistical
Sciences and the Pacific Forestry Centre, Victoria; the Mathematical Physiology Group which has
eleven members from Mathematical and Statistical Sciences, Radiation Oncology, and Medical
Physics; and the Ecological Forecasting and Risk Analysis of Non-indigenous Species Research
Group that includes twenty-four members from two American and three Canadian universities).
Details are given in Appendix A.
Collaborations span departments and faculties at the University of Alberta and also
include Canadian and US Universities (see Appendix B). For example, at the University of
Alberta, investigators come from the Faculties of Agriculture, Forestry and Home Economics
(Renewable Resources), Medicine and Dentistry (Biomedical Engineering, Obstetrics and
Gynecology, Oncology and Physiology), and Science (Biological Sciences and Mathematical and
Statistical Sciences).
Research teams are funded by US and Canadian granting agencies, federal partners,
provincial partners, industry and NGOs (see Section 2, and Appendices A and C).
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Research Resources

Resources used by mathematical biology researchers include administrative support for
multidisciplinary projects, dedicated computational and server resources, library, meeting space, a
visitor office, and postdoctoral research space.

Visitor/Seminar Program

The Visitor program brings top national and international researchers to the Centre to collaborate
and give seminar/colloquium talks. Each year, the Centre averages approximately 16 short-term
visitors who stay for a maximum of one week (see Appendix F) and three long-term visitors (see
Appendix E) who stay for periods spanning one week to one year. Speakers give talks in the
weekly Mathematical Biology Seminar, special distinguished lecturer programs, the Applied
Mathematics Institute, or Departmental Seminars/Colloquia in Mathematical and Statistical
Sciences and in Biology.

Summer Workshop

This ten-day workshop, held in early May each year, is designed to introduce approximately 20
undergraduates from Canada and the U.S. to the subject of mathematical biology and to give them
the tools needed to continue research in mathematical biology. It is the only workshop of its kind
in Canada and attracts students from across North America. Many of the summer workshop
alumni have continued in mathematical biology as graduate students.

2.

PRIORITIES AND BENEFITS

The Centre was a key element specified in Lewis’ Tier I Canada Research Chair (CRC) nominee
plan of July, 2001. This CRC nominee plan proposed to start the Centre, provided a plan for the
initial operation and funding of the Centre, and demonstrated how the Centre dove-tailed with the
University of Alberta Strategic Research Plan. Progress in the Centre has roughly followed the
CRC nominee plan, although the level of activity has now exceeded that which was initially
envisaged.
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The Centre exemplifies core values from the Science Academic Plan (May 31, 2006,
Section 4.4). This plan states: “We plan three major activities as we attempt to fuel the research
enterprise within the Faculty of Science; building on strength in research (critical mass); breaking
down invisible barriers---crossing interdisciplinary boundaries; and capturing opportunity through
success in research . . .” The Centre for Mathematical Biology focuses on each of these activities
by building on existing recognized strength in Mathematical Biology at the University of Alberta;
by breaking down the interdisciplinary boundaries between Biology, Medicine and Mathematics;
and by creating new opportunities for successful research through multidisciplinary teamwork.
The Centre helps train new interdisciplinary researchers in mathematical biology. Training
the next generation of interdisciplinary researchers in mathematical biology is a core activity at
the Centre. Researchers-in-training range from undergraduate summer interns to MSc and PhD
graduate students to postdoctoral fellows, senior research associates and visiting faculty. Because
mathematicians and scientists learn from teaching as well as from research, the Centre’s
philosophy is “vertical integration” of the research and training, from one level to the next.
Senior graduate students and postdoctoral fellows interact with advanced researchers and mentor
junior graduate students/undergraduates.

Interactions are facilitated by membership in

multidisciplinary teams addressing biological problems using mathematical tools, by
collaborating with research visitors, by helping teach the summer workshop for undergraduates,
by attending the weekly interdisciplinary mathematical biology lecture program, and by assisting
with the education of others (e.g., postdoctoral fellows providing research leadership for junior
graduate students). In addition, researchers of all levels come together at an informal Centre
morning tea break that is held twice each week.
Graduate students are registered in a variety of degree programs including, Mathematical
and Statistical Sciences, Biology, and Interdisciplinary Mathematical and Statistical Biology.
Since 2002, the Centre has hosted 16 graduate students. Upon degree completion, students have
continued in research training as higher-level graduate students and postdoctoral fellows.
Centre members have been active in curriculum development, with new graduate courses
in Mathematical and Statistical Sciences (Math 570, Mathematical Biology) and Biological
Sciences (Biology 570, Models in Ecology). The undergraduate summer workshop course notes
have been developed into a new text1, and proposals for new undergraduate courses are planned.
Since 2002, the Centre has hosted seven undergraduate summer students.
1

A Course in Mathematical Biology: Quantitative Modeling with Mathematical and Computational
Methods, G de Vries, T. Hillen, M. Lewis, J. Müller and B. Schönfisch, SIAM (2006).
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The Centre generates a high level of financial support for multidisciplinary research.
Multidisciplinary research projects at the Centre generate approximately $500,000 of external
funds annually.

Recent projects are funded by Alberta Science and Research Investments

Program (ASRIP), Canadian Foundation for Innovation (CFI), Mathematics of Information
Technology and Complex Systems (MITACS), Natural Resources Canada (NRCan), NSERC
Collaborative Research Opportunity, US National Science Foundation, and a variety of industrial
partners (see Appendices A and C).
Many students who participate in projects offered by the Centre have funding from
external sources, including NSERC, Alberta Ingenuity Fund (AIF), MITACS and NRCan. This
external funding encourages growth of the graduate program based on RA-ship and scholarship
funding. Additional funding for senior interdisciplinary personnel working on these projects is
provided by AIF, the Killam fund, NSERC and the Pacific Institute for Mathematical Sciences
(PIMS). PIMS has also consistently provided annual support for the undergraduate summer
school and mathematical biology seminar.
The Centre will make it easier to attract and retain excellent researchers in applied
mathematics and quantitative biology. The Centre is a shared resource, valued by its members.
Centre visitors consistently comment on the excellent and supportive atmosphere generated by
Centre members. This is a tangible asset when it comes to attracting and retaining outstanding
researchers. Currently, the five postdoctoral fellows/research associates at the Centre have
received six major awards to fund their research (two Killam Fellowships, two NSERC
Postdoctoral Fellowships, and two AIF Fellowships). Previous Centre postdoctoral fellows have
an excellent record of placement in international tenure-track positions (see Appendix D).
The Centre promotes interdisciplinary science in local, national and international media.
Multidisciplinary mathematical biology research teams at the Centre have been widely profiled in
media ranging from the Edmonton Journal to Science Next Wave. Centre researcher, Marjorie
Wonham, had the highest media profile (by an expert) of any at the University of Alberta in
Winter 2004 (Cormex report). Her multidisciplinary effort in the modeling of West Nile virus had
the second highest peak period of any coverage during the same period. In the following year,
another Centre research project, modeling sea lice infection of juvenile salmon from fish farms,
had even higher coverage from national and international media, with articles in 64 newspapers,
as well as coverage by national and international radio and television (see Appendix H). Such
high-profile coverage educates the public not only about the science, but also about the growth in
interdisciplinary science at the University of Alberta.
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The Centre is an important element to emerging related initiatives. There is a growing
university level commitment to systems biology, a field that integrates information about the
relationships and interactions among various parts of a biological system (e.g., gene and protein
networks involved in cell signaling, metabolic pathways, organelles, cells, physiological systems,
organisms etc.), rather than studying these parts in isolation. This university level commitment is
reflected in some provincial interest in research investments in systems biology and other aspects
of environmental and biodiversity monitoring. The Centre for Mathematical Biology is another
instance of University of Alberta strength in interdisciplinary science, particularly in the realm of
environmental and biological sciences, and as such, would contribute to these other efforts.

3.

DETAILED BUSINESS PLAN
Space Plan

The Centre for Mathematical Biology occupies Rooms 545 (computing), 545A (visitor), 545B
(Director), 545C (administrative), 549 (meeting room) and 551 (research space) of the Central
Academic Building in the Department of Mathematical and Statistical Sciences. The Department
committed and renovated this space for the Centre in 2001 as infrastructure support for Prof.
Lewis’ CRC. No additional space requirements are needed in the foreseeable future. Funding
from ASRIP/CFI was used to equip the Centre with computational and multimedia equipment.
Some of this equipment has been upgraded and expanded in recent years using funding for
multidisciplinary research projects.

Governance

Appendix H presents a diagram of the proposed governance structure; certain elements of this
model have been in place since the Centre’s inception.
The Centre will be accountable to the Dean of Science for its operations. The governance
structure will comprise a Director, Mark Lewis (Tier I Canada Research Chair in Mathematical
Biology), and an Advisory Board that will provide strategic advice and guidance to the Director.
The Advisory Board will have five members, at least two of which are from outside the
Department of Mathematical and Statistical Sciences. The Board will initially include Prof.
Thomas Hillen and Associate Prof. Gerda de Vries, both from Mathematical and Statistical
Sciences, as members. Three additional members will be appointed.
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In consultation with key stakeholders, the Dean of the Faculty of Science and the Vice
President (Research) will conduct a major operational and strategic review of the Centre within
three years of its establishment. If this review leads to a decision to discontinue the Centre, the
Dean’s office will arrange for this to occur over a period of six months to one year and in a way
that allows for maximal benefit from re-assignment and or re-allocation of resources and minimal
impact on staff and students.

Detailed Budget and Justification

Table 1 (following page) shows the proposed budget for the Centre, for Academic Years 20062007 to 2010-2011. A Research and Administrative Assistant will support the Director and the
Advisory Board with the day-to-day operation of the Centre, including administrative support,
financial/business support and proposal writing support. A part-time (20%) computing support
staff member will assist with computing needs. . Benefits and salary increments are factored into
salary costs.
The undergraduate summer workshop and seminar have been funded yearly by PIMS
since the inception of the Centre, and this funding is included in the budget, in anticipation of its
continuation. The $20,000 workshop funding covers the travel, accommodation and food for
approximately 18 students and 2 external invited speakers, as well as the workshop supplies. The
$4,000 seminar funding covers travel and accommodation costs for approximately 6 national and
international external speakers at the Mathematical Biology Seminar.
In the event that PIMS funding is not granted, summer workshops will not run but
seminars will be supported by individual NSERC grants and similar funds. Funding for
multidisciplinary research projects and renewal of computing and multimedia equipment requires
funds from ongoing and new grants/research agreements. To date, the Centre has been very
effective in generating such funding (see Section 2 above, and Appendix A), and it is expected that
this will grow with the success of new multidisciplinary projects. These are not included directly
in the Centre core budget.
To date, core expenses for the Centre have been paid from Lewis’ CRC T1 account, which
expires in June 2008. It is anticipated that reliance on internal funding will decrease as external
funding sources increase. In addition, it is expected that the Centre will also have approximately
five postdoctoral fellows and one research associate at any given time. These are not included in
the core budget of the Centre.

The Centre has a successful track record of postdoctoral

Centre for Mathematical Biology – APC Review

-9-

researchers based on individual fellowships, such as AIF, Killam, NSERC, PIMS, and grant
support (see Appendix D). It is expected that this will continue and will grow. In its associated
letter of support for this Centre, PIMS granted $40K more funding for post doctoral and graduate
student support, plus an additional $10K for international collaboration initiatives. This funding
does not contribute to the core operations of the Centre, outlined in the budget below.

Table 1: Provisional Operating Budget
Year

2006/7

2007/8

2008/9

2009/10

2010/2011

Admin/research staff

51,000

52,800

54,600

56,500

58,500

Computing staff

10,000

10,400

10,700

11,100

11,500

Supplies

5,000

5,000

5,000

5,000

5,000

Summer School

20,000

20,000

20,000

20,000

20,000

Seminar

4,000

4,000

4,000

4,000

4,000

Total Expenses

90,000

92,200

94,300

96,600

99,000

Dept Math & Stat.
Sciences
Faculty of Science

2,000

2,000

2,000

2,000

2,000

15,000

15,000

53,300

55,600

58,000

Vice-President (Res)2

15,000

15,000

15,000

15,000

15,000

CRC T1 3

34,000

36,200

0

0

0

Summer Workshop

20,000

20,000

20,000

20,000

20,000

Seminar

4,000

4,000

4,000

4,000

4,000

Total Income

90,000

92,200

94,300

96,600

99,000

Expenses

Income

Operational and Strategic Review

The Director will submit an annual report to the Advisory Board.

The report will review

budgetary and scientific aspects of each of the four primary components of the Centre, outlined in
Section 1: (i) Multidisciplinary Research Initiatives, (ii) Research Resources (iii) Visitor Program
and Seminar, and (iv) Summer workshop. The Advisory Board will meet annually to review the
2
3

This contribution will be revisited after the first two years’ commitment (see attached letter).

70.2K will come from existing funds in the CRC T1 account, which amount to 78,339K as of 29 June,
2006.
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Centre’s performance and to make recommendations for the coming year. The Advisory Board
will use performance metrics set by the Director in consultation with the Advisory Board.
Upon review of the Annual Report by the Advisory Board, the Director will forward the
Report and any feedback/recommendations made by the Advisory Board to the Dean of Science.
The Dean will report annually on the progress of the Centre as required by University of Alberta
policy.

4.

ROLE AND QUALIFICATIONS OF CHIEF OPERATING OFFICERS

Mark Lewis (Director) has built an international reputation in mathematical biology and ecology
and holds a Senior Canada Research Chair in Mathematical Biology at the University of Alberta.
As former President of the International Society for Mathematical Biology and member of the
Board of Directors of the Pacific Institute for Mathematical Science, Dr. Lewis is familiar with
the governance of academic bodies. His work has been recognized by numerous fellowships,
including the Sloan and US National Young Investigator awards. As editorial board member of
three international journals in mathematical biology and two in applied math, he is well connected
to international mathematical biology research. He has co-written three books in mathematical
biology and is working on a fourth.
Gerda de Vries (Advisory Board member) is Associate Professor in the Department of
Mathematical and Statistical Sciences. She has research expertise in the area of mathematical
physiology and cell biology, and actively collaborates on interdisciplinary research projects with
colleagues at the Cross Cancer Institute, the Department of Biomedical Engineering, the
Department of Physiology, and the Faculty of Education. Dr. de Vries has played a leading role
in the development of the Mathematical Biology Summer Workshop and pedagogical course
material. Several teaching awards have recognized her commitment to excellence in teaching.
She has administrative experience in various roles on the Boards of the Society for Mathematical
Biology, the SIAM Life Sciences Activity Group, and the Canadian Mathematical Society.
Thomas Hillen (Advisory Board member) is a Professor in the Department of
Mathematical and Statistical Sciences.

His expertise includes mathematical models for cell

movement and models for cancer growth and treatment, with ongoing collaborations with the
Cross Cancer Institute and the Department of Computer Science. Dr. Hillen has been key in the
development of our annual Mathematical Biology Summer Workshop for undergraduates. Since
2002, he has shown leadership in organization of the summer workshops and in the development
of the course text arising from the workshops.
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POTENTIAL RISKS

Renewed funding is required to run the Centre beyond the 2011 date budgeted. In consultation
with the Advisory Board, the Director will work toward acquiring these funds. It is reasonable to
expect this within the five-year time horizon.
Another risk is the recruitment of key faculty members by other institutions. This can be
mitigated by the on-going activity of the Dean of the Faculty of Science and the Chair of the
Department of Mathematical and Statistical Sciences to ensure retention of critical faculty. As
described in Section 2, the Centre itself is an effective retention and recruitment tool.
Risks that activities proposed for the Centre may be unsuccessful are mitigated by the fact
that the Centre’s activities have been running effectively for four years.

Numerous

multidisciplinary research projects are now running; we have a successful visitor and seminar
program; we have learned how to effectively organize and teach the undergraduate summer
workshop and we have written a textbook based on the summer workshop.

6.

LETTERS OF SUPPORT

•

Chair of Mathematical and Statistical Sciences, Arturo Pianzola

•

Chair of Biological Sciences, Laura Frost

•

Dean of Science, Gregory Taylor

•

Vice President Research, R. Gary Kachanoski

•

Director of Pacific Institute for Mathematical Sciences, Ivar Ekeland

•

Director of Mathematics of Information Technology and Complex Systems, Arvind Gupta

~

UNIVERSITY

~ALBERTA

OF

Department of Mathematical and Statistical Sciences
Faculty of Science
632 Central Academic Building
Edmonton, Alberta, Canada T6G 2Gl

August

mathsci@math.ualberta.ca

Tel:
Fax:

780.492.3396
780.492.6826

1, 2006

Professor Mark Lewis, Director
Centre for Mathematical Biology
Department of Mathematical and Statistical Sciences
University of Alberta
632 CAB
Edmonton, AB T6G 2G 1
Dear Mark,
It is a pleasure to indicate my strong support for the Centre for Mathematical Biology in the
Department of Mathematical and Statistical Sciences. To date the Centre has been key in recruiting
and training strong interdisciplinary graduate students and postdocs in mathematical biology. The
Centre has strengthened the Department by serving as a major training resource, at a number of
different levels: undergraduate (with the undergraduate summer workshop and summer interns),
graduate (with training of successful interdisciplinary scientists) and postdoctoral (with a high level
of placement of these scientists in new faculty positions). Widespread publicity generated by the
Centre for the application of mathematical methods to subjects such as West Nile virus control and
disease in wild salmon have benefited the public perception of mathematics applied to real-life
problems. The support for visitors and lecturers in broad range of interdisciplinary mathematical
biology areas has lead to new connections between members of faculties and departments, and
ultimately to the growth of a healthy and vibrant mathematical biology community at the
University.
I am happy to let you know the Department is able to support the Centre at a level of two thousand
dollars a year for the next five years. The Centre is a model of what interdisciplinary science is all
about And I look forward to its continued success as part of our Department.

Art:ilola
Professor and Chair
A. Pianzola, Chair
CAB 632 . University of Alberta. Edmonton. Canada. T6G 2Gl
Telephone: (780) 492-1784

.

Fax: (780) 492-0313

E-mail: a.pianzola@math.ualberta.ca
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UNIVERSITY

OF

ALBERTA

Department of Biological Sciences
Faculty of Science
CW 405 Biological Sciences Building
Edmonton, Alberta, Canada T6G 2E9

www.biology.ualberta.ca
laura.frost@ualberta.ca

Tel: 780.492.0672
Fax: 780.492.9234

Professor Mark Lewis
Director, Centre for Mathematical Biology
Department of Mathematics and Statistical Sciences
University of Alberta
Dear Dr. Lewis;
This letter is to indicate my complete support for the Centre of Mathematical Biology at the
University of Alberta. A very positive outcome from your recruitment as a Tier I CRC, who is
cross-appointed to this department, has been the rigorous application of mathematical principles
to biological questions posed by our researchers. The exposure to mathematicians and
statisticians has profited our graduate students immensely and has nurtured a more
mathematically intense approach to their research.
The Centre is key to fostering this interdisciplinary approach in biology. The support for visitors
and speakers is especially appreciated since it is very difficult to find the funds for these
endeavours through the usual channels. Similarly, the Summer Workshop for undergraduates
has had a definite impact on our graduate students that want to use higher mathematics and
statistics in their research.
Once again, congratulations on bringing the Centre into being and many thanks for your
inspirational leadership on its behalf.
Yours sincerely,
/

/~

/];;;C

v./"\
r7J7
Laura Frost, PhD
Professor and Chair
Dept. of Biological Sciences
CW405 Biological Sciences Building
University of Alberta
Edmonton, Alberta T6G 2E9
Canada
tele: 780-492-0672
fax: 780-492-9234
E.mail: laura.frost@ualberta.ca

Interdepartmental Correspondence
Faculty of Science
CW223 Biological Sciences Building
Edmonton, Alberta, Canada T6G 2E9

Date:

September 19, 2006

To:

Carl Amrhein, Provost and Vice President (Academic)
and
Chair, Academic Planning Committee

From:

Gregory Taylor
Dean of Science

Re:

The University of Alberta Mathematical Biology Centre

www.science.ualberta.ca
gregory.taylor@ualberta.ca

Tel: 780.492.4757
Fax: 780.492.0372

I am writing to express my very strong support and enthusiasm for the creation of the University of
Alberta Mathematical Biology Centre, with Dr. Mark Lewis as its director.
The Centre for Mathematical Biology has been operating informally, since the 2001 appointment of Dr
Lewis (cross appointed in Department of Mathematical and Statistical Sciences and Department of
Biological Sciences) as a CRC Tier I. The creation of the centre and its institutional support was an
element of his CRC nomination. We are submitting this proposal to create the Centre as an official
University entity, in compliance with GFC policy (section 28).
The proposal details the activities of a very healthy and active interdisciplinary centre, with a proven
track record of high impact research. Although housed solely within the Department of Mathematical
and Statistical Sciences, the centre has served as an interdisciplinary focal point for a number of research
teams that span departments, faculties, and Canadian and U.S. institutions. The training of highlyqualified personnel, the steady stream of international visitors for short and long-term stays, and the high
profile of its work in scientific and public media outlets all testify to its unqualified success.
This success is due to the exceptional leadership and commitment that Dr Lewis has given to the centre
since his arrival. Both PIMS (Pacific Institute for Mathematical Sciences) and MITACS (Mathematics
of Information Technology and Complex Systems) have given substantial support to the summer school
that the centre has sponsored since 2002. These summer schools are an important educational forum for
undergraduates, introducing them to this interdisciplinary field with small group projects on real world
problems and positioning them for further study.
In my view, the Centre has met and exceeded the mandate of an interdisciplinary academic unit with
remarkable and measurable success. Its cadre of faculty, postdoctoral students, and external visitors
provide researchers and students alike with a vibrant research and learning environment. The Faculty of
Science will commit the financial resources to the Centre as outlined in the proposal and Mathematical
Biology will continue to be an important strategic area for our interdisciplinary activities.

Gregory Taylor
Dean of Science

Interdepartmental Correspondence
Office of the Vice-President (Research)
3-7 University Hall
Edmonton, Alberta, Canada T6G 2J9
Date:

18 September 2006

To:

Members of the GFC Academic Planning Committee

From:

R Gary Kachanoski
Vice-President (Research)

Re:

Centre for Mathematical Biology

www.ualberta.ca/vpresearch

Tel: 780.492.5353
Fax: 780.492.3189

I am pleased to provide a letter of support for the proposed Centre for Mathematical Biology in the
Faculty of Science.
The Office of the Vice-President (Research) has been kept informed of the evolution of this Centre
since it began informal operation five years ago. The work of the Centre, under Canada Research
Chair Mark Lewis, complements the activities of PIMS, which is supported financially by the VicePresident (Research). The research and training activities underway in the Centre for Mathematical
Biology are an exciting example of teaching and learning at the University of Alberta, and I am
pleased to support the Centre as it seeks to gain official status. Dr Lewis and his colleagues are
making an important contribution to advancing knowledge in an interdisciplinary field with
tremendous promise.
As an indication of its support, the Office of the Vice-President (Research) will contribute $15,000 in
2006-07 and $15,000 in 2007-08 to assist with the ongoing operation of the Centre. I have requested
that where possible, these funds be used to support student activity. Given that I will be completing
my appointment as Vice-President (Research) in 2007, I have encouraged the Faculty of Science to
approach my successor for additional funding support beyond 2007-08.
We look forward to the continuing development of this Centre.
Sincerely,

R Gary Kachanoski
RGK/km

cc.

R Elio, Associate Dean (Research), Faculty of Science

MITACS

MITACSInc.
EastAcademicAnnex, Room 120
Simon FraserUniversity
8888 UniversityDrive
Burnaby,BC,CanadaVSA156
Tel: 604.291.3439
Fax:604.268.66S7
www.mitacs.ca

August 11, 2006
Professor Mark Lewis
Director, Centre for Mathematical Biology
545 Central Academic Building
Department of Mathematical and Statistical Sciences
University of Alberta
Edmonton Alberta T6G 1G1

Dear Professor Lewis,
It is with great pleasure that I write this letter in support of The University of Alberta
Centrefor Mathematical Biology. This centre is truly unique in Canada and it is because
of your vision and hard work that it has accomplished so much. When I look at the
breadth of research activity taking place within the centre, from ecology to
pharmaceutical modeling, the quality of researchers, and the spectrum of research
activity, I can honestly say that there is no other group in Canada that has the brea~th and
knowledge to take on such a broad range of challenges.
Let me speak to one aspect of the centre with which I am more familiar - its role within
the MITACS network. The MITACS mandate calls for a partnering of universities across
Canada with non-academic partners on specific problems of social or economic concern.
Canada is particularly fortunate to have a number of strong mathematical biologists and
through them MITACS has secured an impressive set of projects in this area.
Your centre has been a central player in this initiative. The project Mathematical
Modelling in Phannaceutical Development (Project Leader: Jack Tuszynski) has
partnered with US and Canadian companies, hospitals, and foundations to explore models
for drug receptor sites. As we move into an age where new drugs are designed for smaller
groups of individuals, in-silico techniques must be developed to help understand how
target drugs will behave within the body. This project has been at the forefront of this
research and investigators de Vries and Hillen at your centre are central players.
A direct affect of globalization is the whole-scale introduction of foreign species into new
environments. This has economic and social implications as domestic species can, and
often are, displaced. Your personal involvement in the MITACS project Network for
Biological Invasions and Dispersal Research is one reason that this project has received
such rave reviews by independent international referees. The project has examined a
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plethora of issues from the pine beetle and sea lice problems in British Columbia to the
potato beetle in New Brunswick. Your work is crucial if we are to control the spread of
these pests. I should also point out that many of the researchers across Canada working
within this project are young scientists and they often comment that they are fortunate to
have you as a mentor.
At MITACS we continue to look towards your centre for leadership in developing new
initiatives. In particular, I understand that you are putting together a large project on
modeling the spread of the mountain pine beetle. This pine beetle has wreaked havoc
with the commercial forestry in the Pacific Northwest and clearly this research is timely.
The MITACS Scientific Committee is looking forward to receiving the proposal.
One hallmark of your centre is the impressive list of short and long-term visitors who you
have attracted. As well, the students and postdoctoral fellows within the centre are
helping fill a need for faculty in this area at our universities. The quality of your students
is exemplified by the MITACS best paper award for Martin Krkosek, a PhD candidate in
your centre. Your students are active participants in the many events organized by
MITACS and this has added significantly to the success of these events.
More broadly, I am heartened to see that your centre has organized summer graduate
schools and is actively participating in the MITACS graduate research internship
program. We understand that one or more proposals for research with mixed wood forest
management companies are being developed. These internships have shown themselves
to be an excellent addition to most graduate students' training and of great benefit to
industry. They are also an ideal vehicle to help develop stronger links between
universities and industry.
For Canada to succeed we need to build on our strengths and your centre is definitely a
gem within the country. I wish you every success in continuing the work you have done
on building the centre. If we at MITACS can be of assistance in any way please do not
hesitate to ask.
Warmest regards.

I

j

Arvind Gupta
Scientific Director, MITACS
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APPENDIX A: Multidisciplinary Working Teams
Of the approximately one dozen multidisciplinary working teams at the Centre that were active during 2002-6, the
largest are given below.

Date

Group

Goal

Total $

Centre $

Investigators

02-07

Ecological Forecasting
and Risk Analysis of
Nonindigenous
Species

US/Canadian
international
collaboration
on
bioeconomic analysis of
control invasive species

685,292 plus
US 2,989,654
(NSERC
CRO,
US
NSF)

685,292
plus 69,295
plus
US
280,000

Lewis (Alberta NSERC
PI),
Lodge
(Notre
Dame US NSF PI),
MacIsaac
(Windsor)
others

01-07

Mathematical
Modelling
Pharmaceutical
Development

Industry/Academic
collaboration on drug
design,
chemotherapy,
protein dynamics

450,000
(MITACS
industrial)

24,000 plus
40,942

Tuszynski
(PI),
deVries,
Hillen
(Alberta), others

in

04-07

Mountain Pine Beetle
(MPB)

Forestry/Academic
collaboration on spread
of MPB in BC and
Alberta

394,090
(NRCan)

394,090

Lewis (PI), He (coPI),
Lele (Alberta)

03-07

Network
Biological
and
Research

for
Invasions
Dispersal

Industry/Academic
collaboration on invasive
species research

467,000
(MITACSindu
strial)

170,887

Lewis
(Alberta),
Watmough (UNB, PI),
others

06-11

Canadian
Invasive
Network

Aquatic
Species

Fisheries
and
Oceans/Academic
collaboration on spread
and control of aquatic
invaders

3,781,944
(NSERC,
DFO)

TBA,
approx
150,000

Lele, Lewis (Alberta),
MacIsaac
(Windsor,
PI), others

03-05

Collaborative
Research Group in
Ecology and Evolution

Collaboration between
PIMS
University
members
in
math
ecology and evolution

approx
190,000
(PIMS)

approx
90,000

Hillen, Lewis (Alberta),
McCauley (Calgary),
Doebeli (UBC)

02-05

Complexity
across
boundaries
coupled
human and natural
systems
in
Yellowstone

Model
human
disturbance
and
its
impact on Yellowstone

US 1,971,993
(US NSF)

US 72,000

Lewis
(Alberta),
Crabtree
(YERC),
McGuinness (Iowa, PI)
others

The bold faced dollar figures are amounts coming through Centre accounts (accounts of Lewis, deVries or Hillen)
over the duration of the project. The underlined bold faced dollar amounts are amounts paid to support people/activities at
the Centre through non-Centre accounts. In the case of PIMS, the underlined amount is support for postdoctoral fellows,
seminar, distinguished chair speakers, summer school and so forth at the Centre, which PIMS controlled from separate
accounts. In the case of US NSF and MITACS, underlined amounts were paid from non-Centre accounts to support research
associates, postdoctoral fellows or graduate students at the Centre.
In addition, there were over one million dollars in additional funds for single investigator accounts (not including any
startup accounts) during 2001-7 period, including NSERC Discovery $444,581, CRC T1 Research Account $414,000, CFI/AB
IS matching $189,626.
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APPENDIX B: Collaborations -- Centre Investigators
Current investigators and their areas of collaboration at the Centre are given below.

University of Alberta Investigators
• Sandra Davidge

Obstetrics/Gynecology and Physiology -- Vasomotion

• Andy Derocher

Biological Sciences -- Polar bear life history and climate change

• Gerda de Vries

Mathematical and Statistical Sciences -- Mathematical physiology

• Michael Hendzel

Cross Cancer Institute, Oncology -- Protein dynamics

• Kelvin Jones

Biomedical Engineering -- Motoneurons

• Fangliang He

Renewable Resources -- Mountain pine beetle dynamics

• Subhash Lele

Math and Stat Sciences -- Mountain pine beetle, invasive species

• Mark Lewis

Mathematical and Statistical Sciences -- Spatial ecology

• Evelyn Merrill

Biological Sciences -- Spatial modelling of wolf movement

• Thomas Hillen

Mathematical and Statistical Sciences -- Chemotaxis, cancer

• Jen Roland

Biological Sciences -- Spatiotemporal dynamics insects

• Ken Stadt

Renewable Resources -- Mixedwood forest age structure

• Jack Tuszynski

Cross Cancer Institute, Oncology -- Pharmaceutical Development

Major External Collaborators
• Andrea Bertozzi

UCLA -- Models for swarming

• Diane Finegood

Simon Fraser University -- Diabetes modelling

• David Finnoff

Wyoming -- Bioeconomics of invasions

• Karl Hadeler

Arizona State -- Transport equations

• Bingtuan Li

Louisville -- Biological invasions

• David Lodge

Notre Dame -- Aquatic invasive species modelling

• Hugh MacIsaac

Windsor -- Aquatic invasive species modelling

• Frithjof Lutscher

Ottawa -- Spatiotemporal dynamics of rivers

• Ed McCauley

Calgary -- Spatiotemporal dynamics of rivers

• Kevin Painter

Heriot Watt -- Chemotaxis modelling

• Jay Shogren

Wyoming -- Bioeconomics of invasions

• Pauline van den Driessche

Victoria -- West Nile Virus modeling

• John Volpe

Victoria -- Sea lice infections of wild salmon from fish farms

• James Watmough

UNB -- Biological Invasions

• Hans Weinberger

Minnesota -- Biological Invasions

- 20 -
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APPENDIX C: Centre Research Partners
The following have been involved in partnering research at the Centre

Provincial and Federal Government
• Alberta Sport, Recreation, Parks and Wildlife Foundation
• Centre for Research in Youth, Science Teaching and Learning
• Department of Fisheries and Oceans
• Mathematics of Information Technology and Complex Systems
• Natural Resources Canada
• Pacific Forestry Centre
• Pacific Institute for Mathematical Sciences
• Pacific Salmon Forum

Industry and NGO
• Canadian Sablefish Association
• David Suzuki Foundation
• Finest at Sea Ocean Products
• Mixedwood Management Association
• National Geographic Society
• SeaWeb
• BC Wilderness Tourism Association

- 21 -
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APPENDIX D: Postdoctoral Fellows & Research Associates

PDFs
Of the eleven post-doctoral fellows at the Centre to date, seven have held national or international fellowships. This
amounts to ten fellowships: two Killam, two AIF, two NSERC, three PIMS, and one Wain Travelling Fellowship
(Oxford). Of the six who have completed, four now hold faculty positions (Florida Atlantic, Glasgow, Ottawa,
Polish Academy of Sciences), one is a government research scientist, and one has continued as a research associate.
Name

Tenure

Funding

Current position

Caroline Bampfylde

Nov 2004 -

Wain
Travelling
Fellow, Oxford

continuing

Tomas de Camino-Beck

July 2006 -

NRCan

continuing

Christina Cobbold

Nov 2001 – Sept 2003

PIMS fellowship

Faculty, Glasgow

Frank Hilker

Aug 2006 -

Killam
and
fellowships

Jung Min Lee

Jul 2006 -

NRCan

continuing

Frithjof Lutscher

Aug 2002-July 2005

PIMS fellowship

Faculty, Ottawa

Bill Nelson

Mar 2005 -

AIF
and
fellowships

continuing

Erik Noonburg

Aug 2003 – Aug 2005

US National Science
Foundation

Faculty, Florida Atlantic
University

Annemarie Pielaat

Sept 2001 – Sept 2003

NSERC, startup grants

Research scientist, RIVM
The Netherlands

Joanna Renclawowicz

Nov 2003 – Nov 2004

PIMS fellowship

Faculty, Polish Academy
of Sciences

Marjorie Wonham

Aug 2002 – Jun 2006

Killam and
fellowships

Research
Alberta

AIF

NSERC

NSERC

continuing

Associate,

Research Associates
To date, we have had two Research Associates. Potapov is a senior Research Associate and is active in the running
of the Centre.
Name

Tenure

Funding

Alex Potapov

July 2002 -

US National Science Foundation

Marjorie Wonham

June 2006 -

NSERC (Canadian Aquatic Invasive Species Network)
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APPENDIX E: Long-Term Visitors
Name

Dates

Affiliation

Tom Robbins

Sept. 2001-Dec. 2002

University of Utah

Pauline van den Driessche

November 2003

University of Victoria

Elizaveta Pachepsky

Oct.- Nov. 2003
Sept.-Dec. 2002

University of California Santa Barbara

Dr. K.P. Hadeler

Feb. 2002-Apr. 2002

University of Tübingen

Dr. Brian Sleeman

Nov.-Dec. 2003

University of Leeds

Dr. Christina Cobbold

March-April 2004

University of Glasgow

Dr. Birgitte Schoenfisch

March-April 2004

University of Tuebingen

Bettina Greese

Sept. 2004

University of Greifswald, Germany

Weide Li

Jan. 2005-present

Visiting Scholar
Lanzhou University, China
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APPENDIX F: Short-Term Visitors

2004-2005

Date Visited

Affiliation

Dr. Roger Nisbet

October 2004

University of California, Santa Barbara

Tom Robbins

October 2004

University of Utah

Dr. Eric Cytrynbaum

November 2004

University of British Columbia

Dr. Karl Hadeler

November 2004

University of Tubingen

Dr. Gary de Young

November 2004

King's University College

Dr. Bill Nelson

November 2004

University of Calgary

Dr. Abba Gumel

December 2004

University of Manitoba

Dr. Markus Owen

December 2004

University of Nottingham

Dr. Kevin Hall

December 2004

National Institutes of Health

Mr. José Candelaria

March 2005

University of Iowa

Dr. Jens Rademacher

March 2005

University of British Columbia

Dr. Steve Cantrell

April 2005

University of Miami

2003-2004

Date Visited

Affiliation

Dr. Bryan Grenfell

September 2003

Cambridge University

Dr. Michael Mackey

October 2003

McGill University

Dr. Bo Deng

October 2003

University of Nebraska-Lincoln

Dr. Bernie Roitberg

November 2003

Simon Fraser University

Dr. Hongmei Zhu

December 2003

University of Calgary, Foothills Medical
Centre

Dr. James Watmough

December 2003

University of New Brunswick

Dr. Mary Pugh

December 2003

University of New Brunswick

Dr. Dan Coombs

January 2004

University of British Columbia

Amy Norris

February 2004

McGill University and Genome Quebec
Innovation Centre
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Appendix F - Continued
Dr. Troy Day

February 2004

Queen's University

Dr. Hugh MacIsaac

February 2004

University of Windsor

Dr. Michael Doebeli

March 2004

University of British Columbia

Dr. Jens Rademacher

March 2004

University of Minnesota

Dr. Leah Edelstein-Keshet

May 2004

University of British Columbia

Dr. Gary de Young

May 2004

King's University College

2002-2003

Date Visited

Affiliation

Dr. Pauline van den Driessche

May 2003

University of Victoria

Dr. Erikur Palsson

March 2003

Simon Fraser University

Dr. Shane Richards

February 2003

University of Calgary

Dr. Howard Levine

February 2003

Iowa State University

Dr. Sandy Anderson

February 2003

Dundee University

Dr. Jack Tuszynski

February 2003

University of Alberta

Dr. Bill Fagan

February 2003

Maryland University

Dr. Dave Bennett

January 2003

University of Iowa

Dr. Bob Crabtree

January 2003

YERC

Dr. Erik Noonburg

January 2003

University of Toronto

Dr. Marc Roussel

January 2003

University of Lethbridge

Yasmin Dolak

December 2002

Vienna University of Technology

Dr. Brian Leung

November 2002

University of Notre Dame

Dr. Rebecca Tyson

November 2002

Okanagan University College

Dr. Tomas Roslin

October 2002

University of Helsinki

Dr. Kelvin Jones

October 2002

Dept. of Bioengineering, U of A

Dr. Peter Schofield

September 2002

Dundee University

Dr. Alex Mogilner

September 2002

University of California

Dr. Michael Ward

August 2002

University of British Columbia
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Appendix F - Continued
2001-2002

Date Visited

Affiliation

Dr. Brian Leung

April 2002

University of Notre Dame

Dr. Roger Nisbet

April 2002

University of California Santa Barbara

Dr. Jim Powell

March 2002

Utah State University

Dr. James Bullock

March 2002

Winfrith Technology Centre

Dr. Roseanne M. Ford

February 2002

University of Virginia

Dr. Suani T.R. Pinho

February 2002

Universidade Federal da Bahia, Brazil

Nancy Sundell

February 2002

Cornell University

Dr. Laurent Pujo-Menjouet

February 2002

McGill University

Dr. Brian Dennis

January 2002

University of Idaho

Dr. Kevin Hall

January 2002

Entelos, Inc.

Dr. Paul Moorcroft

January 2002

Harvard University

Dr. Kevin Painter

November 2001

Heriot-Watt University

Dr. Sebastian Schreiber

November 2001

Western Washington University

Derek Tittensor

November 2001

Memorial University of Newfoundland

Dr. Hal Smith

November 2001

Arizona State University

Dr. Prem D. Kharbanda

October 2001

Alberta Research Council

Dr. Stephanie Portet

October 2001

Dept. of Physics, U of A

Dr. Kerry Landman

October 2001

University of Melbourne
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APPENDIX G: Media Coverage
Media coverage of the Centre’s research has been extensive and includes University, local, national and
international radio, television, newspaper and magazine/journal coverage. Media publicity has covered two
aspects of the Centre’s activities: career development in interdisciplinary science, and new scientific
results.
Career development in interdisciplinary science: Careers in Mathematical Biology was the focus of
February 2004's Next Wave and Science Magazine online. A series of articles in this publication featured
Centre researchers, including Profs. Mark Lewis and Thomas Hillen and post doctoral fellow Dr. Frithjof
Lutscher from the Centre for Mathematical Biology. In October 2005, Centre post doctoral fellows
Caroline Bampfylde and Marjorie Wonham were interviewed in an Edmonton Journal article about the
emerging discipline of mathematical biology, and how it can be used to solve environmental problem,
including controlling West Nile virus and modelling spread of invasive organisms.
Scientific activities: Two of the Centre’s scientific activities that have had a far-reaching media impact are
research on West Nile virus and research on the transmission dynamics of parasitic sea lice from farm to
wild salmon.
• West Nile Virus
An epidemiological model for West Nile virus: invasion analysis and control applications4 was a
2004 Centre publication modelling control and spread of West Nile virus. This publication showed how
West Nile virus could be controlled without completely eliminating mosquito populations and how
culling of bird populations could backfire, actually making disease levels higher. During the Winter
2004 semester, Cormex Research conducted a media analysis study5 that examined television and radio
coverage of the University of Toronto, Queen’s University, McGill University, University of Western
Ontario, UBC, and University of Alberta in 12 major Canadian English-language daily newspapers and
Canadian Business and Maclean’s Magazine, as well as coverage in key television outlets across the
country and coverage on CBC-Radio and its affiliates.
Cormex Research’s findings indicate that the Centre publication, released during the second week
of January, resulted in the second highest peak of coverage at the University of Alberta. Post-doctoral
fellow, Marjorie Wonham, of the Centre ranked in the top 30 Canadian media experts for her research
on the West Nile virus and generated the highest profile among all University of Alberta media experts.
• Parasitic Sea Lice
Transmission dynamics of parasitic sea lice from farm to wild salmon 6 was a 2005 Centre publication
modelling spread of parasitic sea lice from farmed fish to wild fish. This publication demonstrated how
fish farms are infesting wild salmon with parasites at a level that is many times higher than naturally
found. SeaWeb/COMPASS SCIENCE OUTREACH 7completed a Media Coverage Report showing the
types of local, national and international media that covered the research on the. Table 2 (next page)
which encapsulates the results indicated within this report, shows approximately 150 significant media
reports on the results.

4

Proceedings of the Royal Society of London B (2004) 271, 501—507.
Canadian Universities in the Media: Winter 2004, Cormex Research.
Proceedings of the Royal Society of London B (2005) 272, 689—696.
7
Media Coverage Report: Transmission dynamics of parasitic sea lice from farm to wild salmon, SeaWeb/ COMPASS SCIENCE OUTREACH.
5
6
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Appendix G (continued)

Table 2: Types of Media Coverage
Media Type

Canada

United States

International

Totals

Newspapers

18

38

8

64

Radio

1

1

NewsWebsites

2

17

6

23

Television

8

43

2

53

Magazines/Journ
als

1

3

2

6

TOTALS

28

102

18

148
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APPENDIX H: Organizational Structure

Dean of Science

Strategic and Performance
Evaluation; Operational
Oversight

Annual Reports;
Operational Issues

Advisory Board
Dean of Science
Prof. de Vries
Prof. Hillen
3 External Members

strategic advice re: partner,
project, and funding
opportunities

Centre Director

monitor, promote
reports to
Administrative Assistant

Multidisciplinary Initiatives
Research Resources
Summer Workshop
Visitor Program and Seminar

