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In this collaborative research project, to investigate the roles and functions of the motor cortex, Dr. Sato’s
group in Germany collects brain activity data from the mouse motor cortex, and Dr. Kamitani’s group in Japan
performs multi-variate pattern analysis on data obtained by Dr. Sato’s group. In 2016, we conducted research

on two issues as follows.

Research on neural activity associated with efficient motor preparation

To reveal the role of the motor cortex during motor preparation, Dr. Sato’s group developed a new reaching
task for mice, and measured brain activity in the motor cortex by in vivo two-photon calcium imaging. Dr.
Kamitain’s group applied multi-variate pattern analysis to the data obtained by Dr. Sato’s group to
quantitatively characterize the state of the brain. In our preliminary analysis before 2016, we found that, when
mice perform required motor movements quickly, the motor cortex shows a sparse state where a large part of
neurons suppress their activity. In 2016, we classified individual neurons into three types based on whether

they increased, decreased or kept their neuronal activity during motor preparation, and examined which type



of neurons better account for the quickness of the following motor movement. We found that about 10 percent
of neurons decreased their activity during motor preparation, and the suppression level of such neurons was
correlated to the quickness of the following motor movement. On the other hand, no difference was observed
for the other types of neurons between trials with quick movements and trials with slow movements.

We summarized those results as a paper, and it has been published as a research article in journal Cell Reports.
To conduct the above analyses in a tight collaboration with Dr. Sato’s group in Germany, two members in Dr.
Kamitani’s group visited Dr. Sato’s laboratory in University of Tiibingen. As a result, we performed the
analysis work efficiently, and enabled the members in Dr. Sato’s group to do preliminary analyses in their own

side by providing a set of computer programs for the analysis made in Dr. Kamitani’s group.

Research on activity dynamics in the motor cortex

To investigate the properties of neural activity dynamics in the motor cortex, we will continuously measure
population activity in the motor cortex for several hours and examine to what degree the neural activity in a
local circuit can be explained by the neural activity in other areas. For this purpose, in 2016, Dr. Sato’s group
prepared environments to measure brain activity by two-photon calcium imaging over a long period of time.
Dr. Kamitani’s group prepared a cluster computer with large GPU memory so that it can perform multi-variate
pattern analysis on large data, and optimized the computer environment and algorithms for analysis with
neural activity data of humans and monkeys that had been acquired beforehand. We will start analysis with

long-term measurement data obtained by Dr. Sato’s group in the next fiscal year.
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