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Research Topics
Non-equilibrium-state molecular movies and their
applications
In order to understand the functions of biological
macromolecules essential for life, it is most effective to
capture their chemical reactions and structural
changes in real time. X-ray free electron laser (XFEL)
is a unique tool to observe these reactions and changes
with outstanding time and spatial resolutions.
Promote and develop this method as a versatile
technology applicable to a wide range of biological
macromolecules, we will integrate a various
methodrogies including organic chemistry,
computational science and biophysics to understand
basic questions such as switching and signaling
mechanisms of proteins and reaction mechanisms of
enzymes. Based on these results, we will also develop
controlling methods of biological macromolecules using

light and other stimulations.

In this call for “Publicly Offered Research” proposals,
we encourage applications from researchers who will
develop the molecular movie methods using quantum
beam science, chemical biology, protein engineering
and other technics as well as from those in the
complementary fields including biophysics, analytical
chemistry and physical chemistry. In addition to
optical laser, temperature jump and rapid mixing
methods are  NoOw available to  initiate
reactions/conformational changes in the crystals. We
would invite the applications which use these new
synchronization methods to make molecular movies.
We also welcome computational scientists who will
overcome the limitations of experimental methods.

We also expect the applications from those who study
molecular mechanisms of biological materials or small
molecules like catalysts in the fields including
biochemistry, molecular biology, structural biology and
synthetic chemistry. The free electron laser science is
new and a multi-disciplinary science including physics,
chemistry and biology and is advancing rapidly. We
welcome the proposals about the future applications of
the molecular movie method including researches of
new optogenetical or optopharmacolgical tools and
these applications.

T4 8 H Research Group Jin g b BRAA B A Z2 1% Number of
Upper Limit of research projects scheduled
Annual Budget to be selected
A0 ENESFENEINC & 2 & /37 B O RS AEAR I - 4 500 J7 F4/5 million yen 71
AO01 Structural biology and chemical biology 300 5 M/ 5 million yen 7 1

BO1 i 5y Bh i st 14 D HAZAE L
B01 Molecular movie platform design

CO1 =y F BN 5 D FUSKE /34T
C01 Computational chemistry and spectroscopy
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