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@ Double Virus Vector Infection to the
Prefrontal Network of the Macaque
Brain

Mineki Oguchi, Miku Okajima, Shingo Tanaka, Masashi
Koizumi, Takefumi Kikusui, Nobutsune Ichihara, Shigeki
Kato, Kazuto Kobayashi, Masamichi Sakagami

PLoS ONE 10(7): €0132825, 2015.
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@ Hyper-influence of the orbitofrontal

cortex over the ventral striatum in
obsessive-compulsive disorder

Yoshinari Abe, Yuki Sakai, Seiji Nishida, Takashi
Nakamae, Kei Yamada, Kenji Fukui, Jin Narumoto

Europian Neuropsychopharmacology 25(11) 1898-1905
(2015).
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@ Surprise signals in the supplementary
eye field: rectified prediction errors drive
exploration-exploitation transitions.

Kawaguchi N, Sakamoto K, Saito N, Furusawa Y, Tanji J,
Aoki M and Mushiake H.
J. Neurophysiol., 113, 1001-1014 (2015).
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‘ A report about participation in ISSA
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SSA (Initiative for a Synthesis in Studies

of Awareness) was an experimental three-
week summer school program, employing an
integrative approach to studies in consciousness
from different perspectives. There were 15 lecturers
and 22 participants from worldwide. During the
first two weeks, two 1-hr lectures were given by
neuroscientists, philosophers, physicists, computer
scientists, or robotic scientists each morning, with a
30-min coffee break in between. In the afternoon,
participants were randomly assigned to groups of 4-5
people to discuss questions raised by the morning
lectures, followed by an advanced lecture. We also
enjoyed a tour at the robotic labs and CiNet (The
Center for Information and Neural Networks) at
Osaka University. During the third week, groups of
2-4 participants were required to develop a research
plan, with the objective of turning it into a concrete
project in the future. Since the summer school, both
participants and lecturers have continued preparing
a WPI (World Premier International Research
Center Initiative) grant intended to establish a
research center to facilitate a synthesis in studies
of awareness, with some satellite activities such as
publications, local meetings, special sessions in large
international conferences, popular science outreach,
and an online journal club for consciousness studies.
For me, the 3-week summer school was interesting,
exciting, and productive. A common interest
explored together in a free and flexible environment
allowed even people with different backgrounds
to interact naturally and contribute to meaningful
outcomes. Instead of focusing on how to fuse work
in different fields into some hybrid form under the
banner of “interdisciplinary” or “multidisciplinary”
studies, since different disciplines approach the
same questions from different points of view, a
shared interests can spontaneously attract people

with different backgrounds, encouraging them to
find a way to achieve a common goal. In addition,
while academic communication is always a learning
process in which we strive to understand others and
to help them understand us, a casual environment
improves the exchange of knowledge by blurring
boundaries among people. With the rationality
instilled in academia, it is therefore very interesting
to discuss concepts with people having different
perspectives, and it is really exciting to develop
and refine ideas that one has never considered, or
to discover one’s own blind spot on an issue. For
example, my undergraduate degree was in the life
sciences, especially neuroscience, with additional
studies in physics and philosophy. However, ISSA
actually provided me the first opportunity to interact
with physicists and computational scientists who
work on artificial life. Surprisingly, I found that they
have an even deeper and more logical philosophy
about what life is, than do some biologists.

In conclusion, the ISSA summer school
successfully established a platform and network for
scientists and philosophers to study consciousness
together in the future. (Ray Lee)

Figure. Lecture on the topic of “From embodied
and extended cognition to emotion” by Prof.
Giovanna Colombetti during the 2015 ISSA
Summer School.




e 3 ARSME

200158 10 A 31”5 11 A1 H
T T BHE RN —)VIC TH
fi# & 71 7z International Symposium on
Prediction and Decision Making 2015
WKEMEETVWkEEE LR, TNE
TE. FregmEsk [ & ZRPRE )
FHE DM FE LWL RITIZZ S
TETVEEVWTEDELEDN, A
BIFRAC L > THICH U DS LD,
M HIBRICE A D ERD X Lz,

SRIOEEY VRY T L TR, BH
E 72 Tl igNh b s ERTEET
Mz TABBUICKERD, WEZICHEL
CEDTERVIREMD CHEHZ B
CHEET RN TEE Lz, A, FHREE L
TEB LIRS, 2012 RIS AR 2R 2E RS =
FWIERICAFZ L, FITHMREICB T 5 BRERE
fREO A = X LOIAZHIEL THIZEZ L TED
£9, TOzBEEC, Wolfram Shultz /&ED K283
> OEEICEET 5 @i L 7 F v —%°, Nathaniel
Daw Je EDFIHEE T IV ORMIREANDISHICE T %
Rl REBREC B E TV ie/le e Lic, £
To. BRIRIIZE 2R E LTW5 T &b bR <
VDRV E NI TR 2 <
BEL., BEOHRZILD % & &8I, FENE L
JRODIEMDICDOWNWTEZ S EHELBEZICE R0 E
L7z,

RAR—L v g VTlE, SBEEHBEFOES
D R THr- 7= sunk cost effect (FRVZEHZNE) 1R
95 fMRITAZEICDOWVWTHESE TV T X L,

@ International Symposium on Prediction and Decision Making 2015 /0528
BE Mt REXFAFREFMAMMREEESBEFHETHE KFERE)

T OWZETIE. sunk cost HVE U 2RI CEBRE
2179 I ORIEB 2 JIE U, #5E O MRS &
O ZHNE Uiz, #ERE LTI, HRZECT kIC
- ZFRETO AN 9272 AFE. sunk cost effect @
EIZH o DT, FORANZALEFINT %
BRICERENEERTHE EhbMDE L, KA
Z—ygRHd, JEHICEZ < DL SEEMYH
HERIHEZBD. REAREERRHZBST L
MK E Uz, #ilZ21X, Wolfram Shultz Je/ED 5.
escalation of commitment % & &1 U7zif &G &
DI, BB O sunk cost effect DR 5.1C BY
LTEELRCHS BN E, AFROELRZ LT
TV ETRERIBE LTz,

AZERIE 2 IS DTz MR TR B 5 B
ETBEETTEAKICH SN TVE LIz, ASEIC
ZhnL., HMMEEZ S Ta L, honBoitss e
R T HEENZFKLUE U, FAISBITE
RABE 4 BIAET, REBAEELKRODH LD
THEDTTH, REGE THRE ML T
Wzl TIT Az T W TE X
L7zo TNE TEAREMBE O EFITE
ZIGICblzb TREZWZWTED, C
DEEBHEO LT, LXOEHHL B
WEFLET,




@ = 0EEESE B

Tom Macpherson (JSPS Postdoctoral Fellow, Medical Innovation Center, Kyoto University Graduate School of Medicine)

The 10th Research Area Meeting (Dec 17-18th 2016)
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 Sugiyama 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 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 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
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 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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