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valuable objects. SfN abstract. 511.05



BB & RERTICBEER T D VNV ER D= 2 — 1 U TEE)
I B CRBRORT: REEBeAanBERENF 2R}

MBS ATENEIR - FE IR W T UM TR ZEE 2 R BT 5 F /K Dopamine
neuron (DAN) 375 5-LTW5 Z L DEkA RIFEIC LV RSN T&E Tz, — T, £ olz
W RIR L7 E 7210 T <, salient ZRBIBIC 695 DAN OJRA s ST & 72,

Fexlx, T LESZHERIEMEBROIRZTAL 72012, IREGEDRREZRI TR O %2 H
W, DAN T L CHLEVE DS 2 Fr o idee O gk 2% (Pedunculopontine tegmental
nucleus; PPTg) B H—= o —nm AFEIFIER AT/ > T&E 72, HMIZBI L Tl DAN 2T
HEZERBL L 1ZR Y . PPTe O—BED = = — 11 LT ERICE S-S 5 L CHEE I
I Ul — i@ E DR E %R LTz, £72. DAN T A5 Wil 2 $IFE S 1 5 i xf 95 —iatk:
DISBEITKRE LT, PPTg IZITHI D o) b ERRITH A 5- 2 i 5 £ TORREEITHIZE
G RIREN 2 R =2 —a UHEDNFIE LTz, 2 9 L7 Wi & S T o Ei%, DAN To
WM THERZEOFRICHKA L Bbivd, —FH T, DAN TR LD FHARLA~DIRE L Hlinic
X BINE DI OV TIL, PPTg THRIBED b ONHR BT,

F72. DAN DEMENTRFIN & 72 B /3—F 0 Y UIRICB W T, PPTg ~DEZHNEL (Deep
brain stimulation; DBS) NIEENEZEFSZ LA HREINT VD, I HIT, R—F Y
IR D PPTg 725 Local field potential (LFP) 23iddk &AL TR Y. PPTg @ LFP |34
TR ZeiE8 2~ L, 2 DA ZIEEI O Z b3 R —% 2 i OIRFEIRTE & BafR
WD ZENRENTNWD, Z9 L7 LFP 2L OHE—M A &5\ 2720, v
PPTg O BA— iR IHHE) & LFP O RIRFFLER 23272, b N TOSTHE & [FAEkIc, IRERES R
BFITH OV PPTg @ LFP IR B (13 - 25Hz) TOWE# EANA OGN, I HIZ
ZOIEEZEIE, =R AR EhE /) T IVORERTHLLEAE L OFEIZL DY
K Uiz, ZOERT, BEZITICE S5 PPTg ORGSO ZA LN, R—F 2 V VIE
R DBS JEHRICBE > TV D A[HEMEZ /RIZ L T\ 5,



Neural dynamics of value-to-decision transformation in the primate
orbitofrontal cortex and midbrain dopamine neurons

Mengxi Yun
Biomed Sci, Grad Sch of Comprehensive Human Sci, Univ Tsukuba, Tsukuba, Japan

In economic choice behavior, animals first evaluate the value of an option and then
decide to choose or not to choose that option. Although several cortical and subcortical
areas are known to signal value information and contribute to decision-making, neural
mechanisms that transform the value information into a decision command still remains
unknown. Here, we hypothesize that the midbrain dopamine (DA) system, a subcortical
neuromodulatory system, transmits the value information while the orbitofrontal cortex
(OFCQ), a cortical center for reward processing, encodes the value information and
transforms such value signal to a decision command. To test this hypothesis, we
recorded single-unit activity from DA and OFC neurons in monkeys performing a
value-based decision-making task. In this task, only one option was presented and the
monkey was required to immediately decide to choose or not to choose it. Briefly, six
visual stimuli were associated with different amounts of a liquid reward, and one of them
was presented as an option. The monkey was required to decide to choose or not to
choose that option within a limited time. After the decision, another stimulus was
presented. If the monkey had chosen the former option, the animal obtained the reward
associated with that option at the end of the trial. If the monkey had not chosen the
former option, the animal obtained the reward associated with the latter stimulus. We
recorded the activity of 96 DA neurons and 285 OFC neurons from two monkeys. Of
these, many DA and OFC neurons encoded the value of the option, consistent with
previous work. More surprisingly, we found that not only OFC neurons, but also DA
neurons represented whether the monkey would choose the option or not. We then
examined the time course of such value and choice-related signals. Notably, we found
the neural dynamics in both regions that encoded the value information shortly after the
option presentation and then represented the choice-related signal, mimicking the time
course of value-to-decision transformation. Such neural dynamics was even
represented in individual DA and OFC neurons. Thus, against our initial hypothesis,
these findings provide evidence suggesting that both DA and OFC neurons patrticipate
in the value-to-decision transformation.



Correlated activity in the globus pallidus of normal and MPTP-treated
Parkinson's disease monkeys

Woranan Wongmassang, Taku Hasegawa, Satomi Chiken, Atsushi Nambu
Division of System Neurophysiology, National Institute for Physiological Sciences,
Department of Physiological Sciences, SOKENDAI (The Graduate University for
Advanced Studies)

Basal ganglia (BG) are a group of subcortical nuclei that play a crucial role in
controlling voluntary movements and higher brain functions. In the BG, the external
segment of the globus pallidus (GPe) sends its information to many nuclei in the BG and
may control the whole BG activity, whereas the internal segment (GPi) functions as the
BG output station and sends processed information to the thalamo-cortical projections
and brainstem. The correlated GPe/GPi activity may converge in the single neuron of
the target nuclei and induce large inhibitory effects and post-inhibitory rebounds through
GABAergic projections. In this study, we examined correlation of GPe/GPi activity
during task performance and Parkinson’s disease (PD) state. (1) Two Japanese
monkeys (Macaca fuscata) were trained to perform a hand-reaching task. The activity of
GPe/GPi neurons was recorded during task performance using a multi-channel
electrode with 16 equally spaced contacts by 150 ym. Some GPe-GPe and GPi-GPi
pairs showed short-duration but significant correlated activity at specific event timings,
although most pairs showed weak or no correlation. (2) We made a PD monkey by
injecting 1-methyl-4-phelnyl-1,2,3,6-tetrahydropyridine (MPTP), dopaminergic
neurotoxin. This model typically showed akinesia and rigidity, and intravenous injection
of L-dopa, which is a standard drug for human patients, ameliorated these symptoms.
We observed the spike correlations during resting state of three conditions, i.e., normal,
PD, and PD treated with L-DOPA conditions. Both GPe-GPe and GPi-GPi neuronal
pairs of a PD monkey showed the significant cross-correlations, and they were
decreased after L-dopa treatment. Moreover, both GPe/GPi pairs showed significant
decrease of cross-spectral density (CSD) of the beta (10-30Hz) range after L-dopa
treatment.

These findings suggest that (1) while the majority of GPe/GPi activity is functionally
independent, fractions of them transfer neuronal information to their target nuclei by
correlated activity, and that (2) the synchronized GPe/GPi activity may induce large
inhibition and post-inhibitory rebounds in the target nuclei and be related to PD
symptoms.
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Flexible neural representations of object motion in head- and
world-centered coordinates in macaque areas VIP and MSTI

R. SASAKI Dept Neurosci Graduate School of Medicine Kyoto University, Kyoto, Japan

Many activities involve interacting with objects that move in the environment. When a
moving observer views a moving object, the retinal image velocity of the object is the
vector sum of object motion in the world and self-motion. To estimate object motion in
the world, one has to compensate for the effect of self-motion on the retinal image.
Other times, we may need to judge how an object moves relative to our head/body,
which does not require compensating for self-motion. Therefore, the brain must flexibly
incorporate self-motion signals into computations of object motion.

We trained monkeys to report whether an object moves up-right or up-left during
lateral self-motion. In the world coordinate task, the monkey judges whether the object
moved to the left or right of vertical in the world; in the head coordinate task, the animal
reports left or right relative to the head. The two tasks are randomly interleaved, as cued
by the fixation point. Self-motion information was provided by optic flow or by a
combination of optic flow and translation of a motion platform. Monkeys successfully
switched between performing the two tasks, and performance in the world coordinate
task was significantly better when both visual and vestibular self-motion signals were
available. We recorded responses of macaque VIP and MSTI neurons during each task.
Single-unit tuning curves show diverse results, with greater effects of task in VIP than
MSTI. Given this heterogeneity, we tested whether population responses could account
for the flexible reference frame transformations exhibited in behavior.

A linear decoder was trained to classify object motion as rightward or leftward
relative to vertical. For the head-coordinate task, decoding either MSTI or VIP activity
produces good performance, which is not surprising since self-motion signals are not
required for this task condition. Results for the world-coordinate task, which requires
self-motion signals, reveal clear differences between areas. For MSTI, decoder
performance shows substantial biases due to self-motion. In contrast, decoding of VIP
responses shows a pattern of results similar to behavior. Our results suggest that MSTI
only partially integrates self-motion signals to represent object motion in world
coordinates. In contrast, VIP responses appear to reflect the ability to flexibly represent
object motion in different reference frames.
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