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An informatic approach to understanding the neural mechanism of emotion regulation

==
=

A — BB

BB R RN KRR
MRFT R 2=
TN—TV—F— fh+ (T5)

h

1998 4B TE R EHR A H A A 3E, 2002 4F73 BAEiG AL
BT R 2B R 218 R S e R A E T, it (T
o BHEEATRBLEZE, RRRL R AT 78 SRR (e
KRBT, 2010 LD B, 2006 4= L0 4% BSEiHF
BN K EBE R AR R A SR B R 375

YOSHIMOTO, Junichiro, PhD

Group Leader, Neural Computation Unit,
Okinawa Institute of Science and Technology
Graduate University (OIST)

Graduated from Faculty of Informatics, Kansai University in 1998.
Received Ph.D. of Engineering from Graduate School of Information
Science, NAIST in 2002. After working as a researcher in JST and
OIST, a group leader of Neural Computation Unit, OIST since 2010,
and visiting associate professor of NAIST since 2006.

BT ER A SCfER AR X O AFTEN L EFEL T
B, B OEFICKREBFBERHEHZH->TWD, T
R, PEEOEAE 7 52 DWERIL, f@ k8 SRR
LEREET NERELTRY, ZUITE S/ TIV R M
FRAE B 2 I U T2 B — RO JE A% B % 0 w9
MBIE L TWABEWIGER DAL RS 53901272 - T
&z, — 5T, oy, MM, B O & B CA LA AT
PED, EOIONTHEEN, ITEI O Z (L AL 726l TD
DB TIE AR Z2 8003 W, IR 2 0T K 2Bt
KFETHE, (DE G OSHEEE RGN EENC
BbaEBRT — 25 FHHICHAEL IEHT 57200
T =R R— AV AT AORR G  F BB
BIFL, (2)FENLDFERT —H I KM IE R
DFHBEET VEME ST DU EFEML TVOD, T, 2
FANZOWTE, B/ 7 I RMRIER P E 2 K> TES)
T AN 7 FABEET L (K) oMk 7D
—a—ar BT T VOMEEICENTH, ZLT, I
SOFMILE T L& ERITFRF MR EIEE T LA
L ATENRIRD S 2L — a2 Efit 5, 2033
L—arzZiEL T, HE Blc ko TEMiSN LB
17BN O A AT AU CHRT 520 % B
B9

Emotion is strongly associated with basic behaviors
such as feeding and avoidance from danger, and
plays a critical role in the survival of aminals. Recent
findings support the hypothesis that the reward
system implements a computational model called
reinforcement learning, involved in the plasticity
of the cortico-basal ganglia circuit via monoamine
neuromodulators. However, little is understood about
how the neuromodulators really change the states
of molecules, cells and cuicuits in the besal ganglia,
and how they are integrated to regulate the behavior
of animals. The Okinawa Institute of Science and
Technology is developping 1) a database system that
can effectively manage diverse emotion-regrated
neuronal data obtained as outcomes under Theme G;
and 2) a computational model of the basal gangulia
circuit. In the latter study, we focus on a kinetic model
of intracellular signal cascades and the neuronal
plasticity depending on cell types. Then, we develop
a neural network model consisting of the avobe-
mentioned models and conduct a simulation study to
reproduce the reward-dependent decision making of
animals. Through this research, we aim to understand
the neural mechanism of reward-regulated behavioral

learning as an information processing system.
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Fig. A rough sketch of the signal transduction model
in DI-type striatal medium spiny neurons. (Nakano,
PLoS Comp. Biolo., 2010)




