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1. Details of Research Area

Our aim is to elucidate the molecular and cellular mechanisms of life phenomena and
diseases by using quantitative cross-scale measurements in this research area. In particular,
we focus on disordered structures of 20 to 500 nm, which we define as the “meso-entangled
bodies (MEB),” because we think MEB is the key that determines the cell fate and organisms
by transitioning from a disordered state to an ordered state. A liquid-liquid phase separation
(LLPS) condensate is one example of MEBs.

For the cross-scale measurement, we combine cryo-electron tomography, super-
resolution imaging, intracellular NMR, and intracellular atomic force microscopy (AFM).
Large-scale computational science is also used to integrate and interpret experimental data.
The aims of study of our biology group include the following three biological and medical
areas: “The polarity of cell and development,” “The shape and topology of membranes,”
“Structural abnormalities and quality control of proteins that cause diseases.” We want to
create new frameworks of cell biology that answer how highly ordered and functional
structures are built from the random MEBs by analyzing these fundamental phenomena by
cross-scale measurements

The area is roughly divided into AO1 = technical group and A02 = biological group. A
virtual “cross-scale cell measurement center” will be established to link these groups
organically.

2. Call for Proposals and Expectations for Publicly Offered Research
(AO1) Technology group: we expect applications from researchers aiming to develop unique
technologies for analyzing intracellular molecular structure dynamics at the mesoscale level.
Examples of technologies not covered by the planned research group include: quantitative
proteome analysis, labeling techniques that can be applied to multiple intracellular cross-
scale visualization technologies at the same time. We also expect applications from
computational scientists to analyze the data obtained by cross-scale observations and to
perform large-scale simulations on MEB using supercomputers, such as “Fugaku.”

The grant application should clearly explain the applicant’s technologies and their
superiority as well as how the technologies contribute to the elucidation of the MEB.

(AO2) Biology group: we expect applications from researchers aiming to elucidate the
mechanisms of fundamental phenomena in cells from the viewpoint of intracellular molecular
structure dynamics. Example areas include, not limited to, cell differentiation,
reprogramming, cell cycle control, cell-cell communication, immunological synapse, and
LLPS. We also expect applications from researchers who aim to elucidate disease
mechanisms from the viewpoint of intracellular molecular structure dynamics.



The grant application should clearly explain what kind of MEB is expected to be
observed by the above observation methods and what can be concluded from the
observation.

We also expect applications from young and/or female researchers.

3. Research Group, Upper Limit of Budget, and Number of Research Projects
(AO01) Technology group 4,000,000 yen/year Number of research projects: 5

(AO02) Biology group 4,000,000 yen/year Number of research projects: 10



