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JSPS Postdoctoral Fellow, Medical Innovation Center,
Kyoto University Graduate School of Medicine

Tom Macpherson

The 10th Research Area Meeting (Dec 17-18th 2015)

Grant-in Aid for Scientific research on Innovative Areas:

Elucidation of the Neural Computation for Prediction and Decision Making

The recent December 2015 symposia marked
the 10th and final area meeting of the 5-year MEXT
grant beginning in 2011. It was a chance to present
new research findings, as well as to look back and

review the achievements to date.

This is the third area meeting that I have
attended and what always strikes me is the great
variety of fields our group encompasses, ranging from
philosophy, psychology, computational neuroscience,
robotics, molecular biology, human and animal
behavioral neuroscience, and psychiatry. These
meetings truly are a unique opportunity to explore
decision-making from both top-down and bottom-up

perspectives.

The symposium began with a series talks on
computational and theoretical models of decision-
making including the work of Professors Okada and
Shibata. During his talk Prof. Shibata detailed how

contemporary eye-tracking equipment can be used

to evaluate and model product purchase decision-

making processes. He went on to describe how in the
future these models might be paired with technology
including robotics to help intervene and influence
decision-making in a retail setting. We also later heard
(and watched an interesting video demonstration) from
Professor Sugivama about how computational learning
models could be tested using a robot that learns to

effectively throw a basketball.

A particular highlight for me this year was
a fascinating talk by Professor Okamoto about the
pioneering research of his lab in observing whole
circuit activity during decision-making behavior in
zebrafish. Using two-photon microscopy and genetically
modified zebrafish incorporating calcium indicators,
Professor Okamoto’s team revealed activity in the brain
region corresponding to the cortex during retrieval of
long-term memory of a learned avoidance behavior.
Details of this research can be found in Aoki et al, 2013.

Further studies with this technique will likely expand
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our understanding of learning and memory processes in

decision-making.

Additionally we heard from Dr Takahashi about
his lab’s recent work exploring whether pathological
gambling addicts feel losses to be subjectively greater
than gains of an equivalent size. Using a behavioral
economics task they revealed that gambling addicts
largely fall within two extremes of high or low loss

aversion, indicating the heterogeneity of gambling

revealed to be necessary for passive avoidance learning
in mice. Microendoscopy further showed PKA activity
to be increased in D2-expressing, and decreased in D1-
expressing accumbal neurons during aversive memory
formation and retrieval. These findings indicate the
therapeutic potential of targeting accumbal PKA activity
in the treatment of disorders associated with abnormal

aversive memories, including PTSD.

Finally, after all the talks had been conducted

we had a chance to reflect on the great research

addiction. These findings highlight the necessity for
further research into risk attitudes in pathological

conditions. Details can be found in Takeuchi et al, 2015.

The last speaker of the symposium Dr Hikida
gave an interesting talk on research published earlier in
the year on the role of protein kinase A (PKA) signaling
in striatal pathways in controlling aversive learning
(Yamaguchi et al, 2015). PKA signaling in dopamine

D2 receptor-expressing accumbens core neurons was

2277

0 zavEn 207

F59h

this grant enabled and contemplate how we should
proceed in the future. This grant was created with
the aim of exploring three major research subjects:
theory of decision-making, neural circuits of decision-
making, and molecular control of decision-making.
The research presented at this and previous meetings
have demonstrated the merit of exploring decision-
making from a wide range of fields, and the wealth of
publications and collaborations that have arisen from
it highlight not only the success of this group, but the

need to continue this collaboration on into the future.
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Early Visual System

BEHKNBEF ELUARFARFREFESAHARE
% 58 M RAMRILFRAR
APSN/JSN joint symposium

WBH AR REAF I ADRRMAKL 2 —
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Neural Circuits and Neuromodulations
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