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Chemogenetic dissection of the primate prefronto-subcortical pathways
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In this study, we investigated the role of neural Eathways linking
prefrontal and subcortical regions in higher brain functions, i.e., which higher brain functions are
affected by inhibition of specific pathway functions, and which information processing in
downstream regions and in the wider network? To answer the question we conducted behavioral
experiments to clarify the role of two primate neural pathways, the dorsolateral prefrontal -
striatum and the dorsolateral prefrontal - thalamic MD nucleus, in the implementation of higher
brain functions at the level of behaviour, local circuits and wide-area networks. The results showed
that the neural pathways connecting the prefrontal - striatum and the prefrontal - thalamic MD
nucleus have different functional roles.



(PFC)

PFC
PFC (DLPFC)
(Buckley et al,, 2009, Science
) MD DLPFC
PFC
PFC
PFC-
PFC
missing piece PFC
DLPFC- DLPFC- MD
DLPFC- DLPFC- MD
MD
Oyama et al, 2021, Science
Advances DREADD

Oyama et al, 2022a, The

Journal of Neuroscience

The Journal of Neuroscience )
Oyama et al,, 2022b, The Journal of Neuroscience



Oyama et al., 2023, Bio-Protocol



7 7 0 7

Oyama Kei Hori Yukiko Mimura Koki Nagai Yuji Eldridge Mark A. G. Saunders Richard C. 42

Miyakawa Naohisa Hirabayashi Toshiyuki Hori Yuki Inoue Ken-ichi Suhara Tetsuya Takada

Masahiko Higuchi Makoto Richmond Barry J. Minamimoto Takafumi

Chemogenetic Disconnection between the Orbitofrontal Cortex and the Rostromedial Caudate 2022

Nucleus Disrupts Motivational Control of Goal-Directed Action

The Journal of Neuroscience 6267 6275
DOl

10.1523/jneurosci .0229-22.2022

Miyakawa Naohisa Nagai Yuji Hori Yukiko Mimura Koki Orihara Asumi Oyama Kei Matsuo 14

Takeshi Inoue Ken-ichi Suzuki Takafumi Hirabayashi Toshiyuki Suhara Tetsuya Takada

Masahiko Higuchi Makoto Kawasaki Keisuke Minamimoto Takafumi

Chemogenetic attenuation of cortical seizures in nonhuman primates 2023

Nature Communications -
DOl

10.1038/s41467-023-36642-6

Oyama Kei Hori Yukiko Nagai Yuji Miyakawa Naohisa Mimura Koki Hirabayashi Toshiyuki Inoue 7

Ken-ichi Suhara Tetsuya Takada Masahiko Higuchi Makoto Minamimoto Takafumi

Chemogenetic dissection of the primate prefronto-subcortical pathways for working memory and 2021

decision-making

Science Advances eabg4246
DOl

10.1126/sciadv.abg4246

Hori Yukiko Mimura Koki Nagai Yuji Fujimoto Atsushi Oyama Kei Kikuchi Erika Inoue Ken- 10

ichi Takada Masahiko Suhara Tetsuya Richmond Barry J Minamimoto Takafumi

Single caudate neurons encode temporally discounted value for formulating motivation for action 2021

eLife

DOl
10.7554/elife.61248




Oyama Kei Hori Yukiko Nagai Yuji Miyakawa Naohisa Mimura Koki Hirabayashi Toshiyuki Inoue 42
Ken-ichi Takada Masahiko Higuchi Makoto Minamimoto Takafumi

Chronic Behavioral Manipulation via Orally Delivered Chemogenetic Actuator in Macaques 2022
The Journal of Neuroscience 2552 2561
DOl

10.1523/jneurosci .1657-21.2021

Hori Yuki Nagai Yuji Hori Yukiko Oyama Kei Mimura Koki Hirabayashi Toshiyuki Inoue Ken- 43
ichi Fujinaga Masayuki Zhang Ming-Rong Takada Masahiko Higuchi Makoto Minamimoto Takafumi

Multimodal Imaging for Validation and Optimization of lon Channel-Based Chemogenetics in 2023
Nonhuman Primates

The Journal of Neuroscience 6619 6627

DOl
10.1523/JINEUROSCI .0625-23.2023

Oyama Kei Nagai Yuji Minamimoto Takafumi 13

Targeted Delivery of Chemogenetic Adeno-Associated Viral Vectors to Cortical Sulcus Regions in 2023
Macaque Monkeys by Handheld Injections

B10-PROTOCOL -

DOl
10.21769/BioProtoc.4897

Distinct roles of pathways from monkey orbitofrontal cortex to caudate nucleus and mediodorsal thalamus in value-based
adaptive decision-making

2022




Chemogenetic dissection of the primate prefronto-subcortical pathways for higher-order functions

2021

NIMH




