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My research in Tamagawa

Xiaochuan Pan (Global COE Researcher)

I have been working in Tamagawa University as a

PD for more than ten years. I started my first monkey
experiment for single-unit recording in Sakagami Lab.
We were interested in neural mechanisms of inference.
But it is difficult to design a task that not only can
demonstrate the monkey’ s inference ability, but also is suitable for single-unit
recording. We tried many methods and finally found the monkey performed

[ 3

category inference. The monkey is trained to learn stimulus-stimulus associations,
for example, a stimulus A is associated with a stimulus B, B with a stimulus
C, and C with A. Through associative learning, the monkey can categorize

relevant stimuli (e.g.: A, B, and C) into a group. After the completion of learning,
the stimulus C is paired with a reward. Based on this stimulus-reward information,
the monkey can predict that A and B also are paired with the same reward,
because A, B and C are from the same category. We recorded neural activity in
the lateral prefrontal cortex (LPFC) while the monkey was performing the
category-based reward inference. We found a group of LPFC neurons

simultaneously encode the category information of a group of stimuli (A, B, C)
and reward information. These neurons represent category-based reward
information, and transfer this information from one member to others in the
same category, which may reflect the neural basis of category inference in the
LPFC.We also recorded neural activity in the striatum of the monkey performing
the same task. The striatum locates at the subcortical area, and receives inputs
from the cortex, including the LPFC. Striatal neurons can not use category
relationship to transfer reward information among category members, instead,
they can predict reward based on directly experienced information. Our results
suggest that the LPFC is involved in category-based reward inference, the
striatum is not. Now [ am interested in the interactive function between the

LPCF and the striatum. We hypothesize that the prefrontal cortex controls

cognitive behaviors, while the striatum is engaged in emotional (instinctive)
behaviors. In order to generate appropriate in the society, the prefrontal cortex
should inhibit the inappropriate behaviors selected by the striatum in specific
situations. We are looking for further experiments to verify this hypothesis.
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Activity in the amygdala elicited by unfair divisions predicts social value orientation,

Haruno M.& Frith CD., Nat Neurosci, 2010, 13(2), 160 — 1
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