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In an effort to elucidate new mechanisms in the eukaryotic transcription process in Eukaryotes
with an interdisciplinary approach using high resolution molecular biology experiments, data
analysis with advanced information science and mathematical modeling, we have established
the research and education center called ‘Institute for Biology and Mathematics of Dynamical
Cell Processes: iBMath’, at the ICMS (Interdisciplinary Center of Mathematical Sciences) in the
Graduate School of Mathematical Sciences (GSMS) at the University of Tokyo. This has been an
ongoing project carried out in collaboration with the Research Center for Advanced Science and
Technology (RCAST), Isotope Science Center (ISC), and the Graduate School of Medicine and
Faculty of Medicine (GSM and FM) since 2012. In the core center facility of iBMath at the ICMS
in GSMS, we have recruited researchers of various fields and accelerated the work of (both the
fusing biological medicine with the mathematical sciences. Two associate professors (for topology
and bioinformatics), 2 assistant professors (for string theory and super-discretization) and 2
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researchers (for knot theory and super-discretization) were initially recruited to the GSMS.
Similarly, 2 professors (for theoretical physics and structural bioinformatics), 2 assistant
professors (for string theory and super-discretization) and 1 researcher (for computer sciences)
were hired at RCAST. Four education assistants (2 at RCAST, 1 at GSMS and 1 at GSM) were
also recruited. The director of iBMath was appointed by both RCAST and GSMS to enhance the
togetherness of the teams. Although some of the original members have left iBMath new
positions or maternity etc., the positions have been immediately filled and special attention
given to gender equality. With the installation of advanced technological equipment, we have
established iBMath as an educational research center in which the recruited staff engage in
interdisciplinary education and research; acquiring novel time series dada, analyzing this data
and conducting mathematical modeling. In this process, the unification of various functions
within in the university has been achieved by devising new measures, systems and curriculum,
much of it carried out with the help of office personnel at RCAST, GSMS, GSM and FM. In
compliance with university regulations, we have rapidly improved the environment for research
and education by installing and operating new experimental equipment and computational
systems for a mailing system, communication systems for big data and a web server:
http://www.lbmath.jp. Since much closer cooperation of themes was demanded by the Mid-term
evaluation of the project, certain skilled researchers were recruited for this purpose: one is for
transcriptional regulatory factor analysis as a smooth bridge between data analysis and
molecular level analysis, while the other one is for large-scale simulation of 3D molecular
structures to find novel relations between RNAPII and the chromatin structure. As a result,
one-minute time series of the data for the transcription process by ChIP-experiment followed by
sequencing, our main aim, were finally obtained. Along with the Mathematical model, we now
have the detailed picture of RNAPII dynamics during transcription. On the subjects of cell
mixing behavior, elongation and bifurcation of blood vessels, combining the experimental and
modeling assays have provided insight into cell-cell cooperative movements. By holding ongoing
workshops with the other three centers, we have enhanced the collaboration between biologists
and mathematicians over the entire course of the years of the project. In the final year, we
provided the useful results for further pharmaceutical work in various fields, as planned. A
venture business company aiming for Al and robotics that is expected to contribute to the
pharmaceutical industry was directly born from iBMath. This, in addition to creating a new
venue for researcher careers, enables us to maintain the activity of iBMath in the latter part of
2017 at the ICMS, even though the ‘Platform for Dynamic Approaches to Living System’ project
ended at the end of March 2017.
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