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Symposium Chairman

The Interdisciplinary Innovation in the Medical Physiology
Mathematics is the general tool applicable to all natural sciences. In Medical
Biology, however, description or analysis of biological function using mathematics
has been rather limited to relatively simple reactions such as the behavior of the
ion channels, the mass action law of enzymatic reactions, and the thermodynamic
treatment of overall reactions. The principle of various macroscopic dynamics



such as the blood flow through vessel was also explained using physical law such
as Poiseuilles’ law. Recent progress of computer science, however, has made it
possible to integrate these simple model schemes into cell models or even tissue
and organ models and to combine with the macroscopic observations. The most
advanced example is in the field of membrane excitation. The biophysical
behavior of ion channels has been analyzed at both the single channel and while
cell levels, and the state transitions are now explainable on the basis of three
dimensional molecular structure of ion channels. The large variety of membrane
excitation pattern in cardiac cells has been explained by combining a variety of
different types of ion channels. Further integration of individual cell excitation
into the whole organ model well explained the modulation of the
electrocardiogram under various pathological conditions. Extending this
integration of molecular events potentially makes it possible to clarify
mechanisms underlying homeostatic regulation of the biological functions
mediated by negative and positive feedback reactions among numerous molecular
pathways, which have been disclosed by experimental studies.

The integration of the experimental knowledge is not an easy job to achieve. To
overcome the complexity of the biological system, the integration platform for
developing the comprehensive cell model should be thoroughly designed, and also
knowledge of basic sciences if required in addition to the medical biology. Here,
obviously collaboration of scientists from different field of study is necessary
including mathematics, physics, chemistry, and computer science etc. This vast
effort in interdisciplinary collaboration should be encouraged by realizing that
development of biosimulation will introduce innovation in the medical sciences in
near future. Although the knowledge of medical biology have so far been rather
limited to people who were educated in medical sciences, once the knowledge is
described in mathematical format on computer, the biological function will be
explained or learned in terms of mathematical equations, or reaction schemes.
This will remove the barrier for the non-medical researches, and they will easily
have access to the medical knowledge. The number of scientists involved in
medical science will explosively increase. Creating user-friendly interface will
largely facilitate the analysis of the system mechanisms by scientists and medical
doctors. Most importantly, the medical knowledge will be correctly disseminated
to the people. Thus, medical systems biology based on computer-based modeling
and biosimulation will provide a basis for a variety of innovative activities.

Project Leader
Akinori Noma
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IMA Thematic Year on

Mathematics of Molecular and Cellular Biology

9/15/07
9/16-21/07

10/9/07

10/23/07

10/29-11/2/07

11/1/07

1/10-11/08
1/14-18/08

2/13/08

3/3-7/08

3/4/08

4/17-18/08
4/21-25/08
5/11-13/08
5/27-30/08

6/16-27/08

6/30-7/25/08

7/14-25/08

8/6-15/08

September 1, 2007 - June 30, 2008

Seminars
Tutorial: Mathematics of Nucleic Acids
Workshop: Mathematics of DNA Structure, Function, and Interactions

Math Matters Lecture: Bernd Sturmfels, Algebra, Statistics, Computation, and

Biology
Special Event: Who Wants to Be a Mathematician?
Workshop: RNA in Biology, Bioengineering and Nanotechnology

Math Matters Lecture: Jean Bergeron (Film Writer and Director), U.S. premier

screening of the film "Achieving the Unachievable"
Tutorial: Mathematics of Proteins
Workshop: Protein Folding

Math Matters Lecture: Alfio Quarteroni, Mathematical Modeling in Medicine, Sports,

and the Environment

Workshop: Organization of Biological Networks

Math Matters Lecture: Ivar Ekeland, The Best of All Possible Worlds: The Idea of
Optimization

Tutorial: Network Dynamics and Cell Physiology

Workshop: Design Principles in Biological Systems

Hot Topics Workshop: Stochastic Models for Intracellular Reaction Networks
Workshop: Quantitative Approaches to Cell Motility and Chemotaxis

New Directions Short Course: Mathematical Neuroscience

Pl Summer Program for Graduate Students: Linear Algebra and Applications
Summer Program: Geometrical Singularities and Singular Geometries

Mathematical Modeling in Industry XII - A Workshop for Graduate Students

Three major areas of emphasis

September-December 2007 Nucleic Acid Structure and Function

January-March 2008 Protein Structure and Function

April-June 2008

Modeling Cellular Physiology



http://www.ima.umn.edu/seminar/
http://www.ima.umn.edu/2007-2008/T9.15.07/
http://www.ima.umn.edu/2007-2008/W9.16-21.07/
http://www.ima.umn.edu/2007-2008/PUB10.9.07/
http://www.ima.umn.edu/2007-2008/PUB10.9.07/
http://www.ima.umn.edu/2007-2008/math-contest/
http://www.ima.umn.edu/2007-2008/W10.29-11.2.07/
http://www.ima.umn.edu/2007-2008/PUB11.1.07/
http://www.ima.umn.edu/2007-2008/PUB11.1.07/
http://www.ima.umn.edu/2007-2008/T1.10-11.08/
http://www.ima.umn.edu/2007-2008/W1.14-18.08/
http://www.ima.umn.edu/2007-2008/PUB2.13.08/
http://www.ima.umn.edu/2007-2008/PUB2.13.08/
http://www.ima.umn.edu/2007-2008/W3.3-7.08/
http://www.ima.umn.edu/2007-2008/PUB3.4.08/
http://www.ima.umn.edu/2007-2008/PUB3.4.08/
http://www.ima.umn.edu/2007-2008/T4.17-18.08/
http://www.ima.umn.edu/2007-2008/W4.21-25.08/
http://www.ima.umn.edu/2007-2008/SW5.11-13.08/
http://www.ima.umn.edu/2007-2008/W5.27-30.08/
http://www.ima.umn.edu/2007-2008/ND6.16-27.08/
http://www.ima.umn.edu/2007-2008/PISG6.30-7.25.08/
http://www.ima.umn.edu/2007-2008/SP7.14-25.08/

Membership opportunities
in connection with the 2008-2009 thematic program on

MATHEMATICS AND CHEMISTRY

IMA NEW DIRECTIONS RESEARCH PROFESSORSHIPS provide an

extraordinary opportunity for established mathematicians—typically mid-career

faculty at US universities—to branch into new directions and increase the
impact of their research by spending the 2008-2009 academic year immersed in

the thematic program at the IMA. Research Professors will enjoy an excellent research
environment and stimulating scientific program connecting Mathematics and Chemistry

and related areas of mathematics with a broad range of fields of application. New
Directions Research Professors are expected to be resident and active participants in the

program, but are not assigned formal duties. Deadline January 15, 2008.

IMA POSTDOCTORAL FELLOWSHIPS provide an excellent opportunity for
mathematical scientists near the beginning of their career who have a background in
and/or an interest in learning about applied and computational aspects of Mathematics and
Chemistry. IMA postdoctoral fellowships run one to two years, at the option of the holder,
starting September 1, 2008. Deadline January 4, 2008.

IMA INDUSTRIAL POSTDOCTORAL FELLOWSHIPS are designed to
prepare mathematicians for research careers in industry or involving industrial interaction.
IMA industrial postdoctoral fellowships run two years starting September 1, 2008. They
are funded jointly by the IMA and an industrial sponsor, and holders devote 50% effort to
their own research and the IMA program and 50% effort working with industrial scientists.
Deadline January 4, 2008.

IMA GENERAL MEMBERSHIPS provide an opportunity for mathematicians
and scientists employed elsewhere to spend a period of one month to one year in residence
at the IMA, and to participate in the 2008-2009 thematic program. The residency should
fall in the period September 2008 through June 2009 (in special cases extending into the
summer months). Logistic support such as office space, computer facilities, and
secretarial support will be provided, and local expenses may be provided.

For more information and application materials see
www.ima.umn.edu/docs/membership.html or phone 612-624-6066.

The University of Minnesota is an equal opportunity educator and employer.
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Co- chairman Prof. Gendong Cheng, Dalian University of Technology, China

Prof. Koetu Yamazaki, Kanazawa University, Japan
Conference Secretary Prof. Gyung-Jin Park, Hanyang University, South Korea
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Biomechanics and Bio-medical Engineering/Optimization Methods in
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Advanced Materials and Nano-mechanics/Genetic Algorithms and Fuzzy
Optimization/Approximation Methods/Multi-objective Optimization/Global
Optimization/Robust and Reliability-based Optimization/Software
Development and Practical Application/Other Areas Related to Optimization

2008 3 20 2008 3 30
2008 5 20

Prof. Gyung-Jin Park, Tel:+82 31 400 5246, Fax:+82 31 407 0755,
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Application form for an individual member of ISMS

First &Middle

Family Name Name

Check one of the following addresses to which “Notices from the ISMS” should be sent.

Address of your | O
institution (university)

Home address

Special fields* -1 f2 3 f4 f5 f6 7 8 9 10 {11 12 fI13

14
E-mail address Tel.
Fax
Membership category**
(Circle one) Al, A3, SA1, SA3, F1, F3, SF1, SF3, D1, D3, SDI1, SD3, AL, FL, DL

Check the facilities your | [ Conference room(s) for video conference
institution has. ] Computer center

Communication system of your institution o ISDN olP

Is your institution (university) an Institutional Member of

ISMS? o Yes o No

0¥6,000 (USS$60, €48) per year for those members of Al, SA1, F1, and SF1,

D1 and SDI1.

0¥5,500 (US$55. €44) per year for those members of A3, SA3, F3, SF3, D3,
SD3, AL, FL, and DL.

oln case A3, SA3, F3, SF3, D3, SD3, AL, FL, or DL members make the
payment at a time in advance, the price for 3 years is ¥15,000 (US$150, €120).

1 I subscribe to the printed
version of SCMJ.

For the aged member, write

birth For the student member, student registration
your birth year.

certificate should be attached.

I wish to enroll as a member of ISMS and will pay to International Society for Mathematical Sciences the annual dues
upon presentation of an invoice. Copies of Scientiac Mathematicae Japonicae received as an ISMS member will be
for my personal use only and shall not be placed in institutional, university or other libraries or organizations, nor can
membership subscriptions be used for library purposes.

Signature

Date of Application
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