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Development of a method for creating primate disease models via whole-brain gene
transfer technique
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In this study, we developed an efficient method for generating new primate
disease models and an efficient and quantitative symptom analysis method in monkeys. In the former
study, we successfully achieved whole-brain gene knockdown by intravenous injection of a modified
AAV vector in neonatal marmosets to create a psychiatric disease model. We also succeeded in
creating a model of Parkinson"s disease by co-injection of the a -synuclein gene and a -synuclein
fibril. In the latter study, we constructed an Al-based multiple non-human primate motion capture
system. We then realized automatic analysis of the behaviors of the disease model marmosets and
quantified some symptoms.



Nature, 2009)
Zhou et al., Nature, 2019)

AAV

(Chan et al., Science, 2001, Sasaki et al.,
(Liu et al., Nature, 2016;

(BBB)

Foust et al, Nat Biotech, 2009 ; Deverman et al., Nat Biotech, 2016, Chan et al., Nat

Neurosci, 2017

BBB AAV9

(Bevan et al., Mol Ther, 2011; Hordeaux et al., Mol Ther, 2017)

Al
D
(AAV)
AAV
(Syn)
a 302E
a -

(Matsumura et al., Nat Comm, 2020)

AAV
AAV
Al
3
CMV
TorsinA polyQ Ataxin3
a —_—
TH
AAV G51D o -

CHD8 (Katayama et al., Nature 2016)
RNAi

G51D

G51D

POGZ



GFP

(Labuguen et al., Front Behav Neurosi, 2021)

D
D
3D
7000
4000
D
D anipoise
Al 98%
G51D o -
1
o -syn
POGZ RNAi

Al

Al

29

Al Al Al
Corss-view matching

10mm

PD

3D

CAG
Current Biology

CHD8 RNAI



13 13 4 11

Suzuki M; Inoue K; Nakagawa H; Ishida H; Kobayashi K; Isa T; Takada M; Nishimura Y 600(7)

A multisynaptic pathway from the ventral midbrain toward spinal motoneurons in monkeys. 2022

The Journal of Physiology 1731-1752
DOl

10.1113/J3P282429

Ninomiya T; Nakagawa H; Inoue K; Nishimura Y; Oishi T; Yamashita T; Takada M. 16

Origin of multisynaptic corticospinal pathway to forelimb segments in macaques and its 2022

reorganization after spinal cord injury

Frontiers in Neural Circuits 847100
DOl

10.3389/fncir.2022.847100

Miyajima K; Sudo Y; Sanechika S; Hara Y; Horiguchi M; Xu F; Suzuki M; Hara S; Tanda K; Inoue K; 161(2)

Takada M; Yoshioka N; Takebayashi H; Mori-Kojima M; Sugimoto M; Sumi-Ichinose C; Kondo K; Takao

K; Miyakawa T; Ichinose H

Perturbation of monoamine metabolism and enhanced fear responses in mice defective in the 2022

regeneration of tetrahydrobiopterin.

Journal of Neurochemistry 129-145
DOl

10.1111/jnc.15600

Kuwayama R; Suzuki K; Nakamura J; Aizawa E; Yoshioka Y; lkawa M; Nabatame S; Inoue K; Shimmyo 13

Y; Ozono K; Kinoshita T; and Murakami Y.

Establishment of mouse model of inherited PIGO deficiency and therapeutic potential of AAV- 2022

based gene therapy.

Nature Communications 3107

DOl
10.1038/s41467-022-30847-x




Oyama K; Hori Y; Mimura K; Nagai Y; Eldridge MAG; Saunders RC; Miyakawa N; Hirabayashi T; Inoue
K; Suhara T; Takada M; Higuchi M; Richmond BJ; Minamimoto T

42(32)

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/JINEUROSCI .0229-22.2022

Shinozuka K; Yano-Nashimoto S; Yoshihara C; Tokita K; Kurachi T; Matsui R; Watanabe D; Inoue K; 5

Takada M; Moriya-1to K; Tokuno H; Numan M; Saito A; Kuroda KO

A calcitonin receptor-expressing subregion of the medial preoptic area is involved in 2022

alloparental tolerance in common marmosets.

Communications Biology 1243
DOl

10.1038/s42003-022-04166-2

Ito K; Go Y; Tatsumoto S; Usui C; Mizuno Y; lkami E; lIsozaki Y; Usui M; Kajihara T; Yoda T; 18

Inoue K; Takada M; Sato T

Gene expression profiling of the masticatory muscle tendons and Achilles tendons under tensile 2023

strain in the Japanese macaque Macaca fuscata.

PLoS ONE €0280649
DOl

10.1371/journal .pone.0280649

Inagaki M; Inoue K; Tanabe S; Kimura K; Takada M; Fujita I 5;33(3)

Rapid processing of threatening faces in the amygdala of non-human primates: subcortical inputs 2023

and dual roles.

Cerebral Cortex 895-915

Dol
10.1093/cercor/bhac109




Miyakawa N; Nagai Y; Hori Y; Mimura K; Orihara A; Oyama K; Matsuo T; Inoue K; Suzuki T; 14

Hirabayashi T; Suhara T; Takada M; Higuchi M; Kawasaki K; Minamimoto T

Chemogenetic attenuation of cortical seizures in nonhuman primates. 2023

Nature Communications 971
DOl

10.1038/s41467-023-36642-6

Shimizu K; Inoue K; Oishi T; Takada M; Fukada Y; Imai H 16

Diurnal variation in declarative memory and the involvement of SCOP in cognitive functions in 2023

nonhuman primates.

Molecular Brain 31
DOl

10.1186/s13041-023-01022-0

Blesa J; Pineda-Pardo JA; Inoue K; Gasca-Salas C; Balzano T; del Rey NL-G; Reinares-Sebastian 9

A; Esteban-Garcia N; Rodriguez-Rojas R; Marquez R; Ciorraga M; del Alamo M; Garcia-Canamaque L;

de Aguiar SR; Rachmilevitch I; Trigo-Damas I; Takada M; Obeso JA

BBB opening with focused ultrasound in nonhuman primates and Parkinson®s disease patients: 2023

targeted AAV vector delivery and PET imaging.

Science Advances 16
DOl

10.1126/sciadv.adf4888

Maeda K; Inoue K; Takada M; Hikosaka O 14

Environmental context-dependent activation of dopamine neurons via putative amygdala-nigra 2023

pathway in macaques.

Nature Communications 2282

DOl
10.1038/s41467-023-37584-9




Kaneko T; Matsumoto J; Wanyi L; Xincheng Z; Ueno L; Oishi T; Kimura K; Otsuka Y; Zheng A; in press
Ikenaka K; Baba K; Mochizuki H; Nishijo H; Inoue K; Takada M
Deciphering social traits and pathophysiological conditions from natural behaviors in common 2 2024

marmosets

Current Biology

DOl

18 4 6

126

2022

45

2022

OH Jungmin; ; ; ; ;

45

2022




D1 D2

45

2022

; Andi Zheng;

45

2022

DREADD

45

2022

; Yang Fang;

; Andi Zheng;

AAV

45

2022




; ; ; Negrete Salvador; - ; ; ; ; ; ;

3D

45

2022
: : : ; ; Mark A G Eldridge; ; ; ; ; Richard C
Saunders; ; ; ; ; Barry J Richmond;
MD

45

2022

Yan G; Amita H; Nonomura S; Inoue K; Takada M

Fluorescent sensor reveals dopamine dynamics in the primate striatum

45

2022

Ken-ichi Inoue

A mosaic adeno-associated virus vector as a versatile tool for primate neuroscience

Viral Manipulation in Monkey

2022




Nonomura S; Takayasu T; Kaneko T; Amita H; Inoue K; Takada M

Medial prefrontal cortex neuron activity in relation to diminishing reward-based action selection in rats

Neuroscience 2022

2022

Yan G; Amita H; Nonomura S; Inoue K; Takada M

Distinct patterns of dopamine responses to reward association in primate caudate nucleus and putamen as revealed by dLight
signals

Neuroscience 2022

2022

Nejime M; Yun M; Kawai T; Kunimatsu J; Yamada H; Inoue K; Takada M; Matsumoto M

Optogenetic stimulation of dopamine signals transmitted to the ventral striatum during ongoing decision-making process
affects economic choice behavior in macaque monkeys

Neuroscience 2022

2022

2022




Kimura K; Nagail Y; Hatanaka G; Fang Y; Tanabe S; Zheng A; Fujiwara M; Nakano M; Hori Y; Takeuchi R; Inagaki M; Minamimoto T;
Fujita I; Inoue K; Takada M

A versatile tool for the stable manipulation and imaging of neural circuit activity in primate brain

2023

Kaneko T; Matsumoto J; Lu W; Zhao X; Ueno L; Nishijo H; Mochizuki H; Inoue K; Takada M

A versatile tool for automated quantification of natural behavior in marmosets

2023

Ken-ichi Inoue

Towards social behavior analysis in normal and disease model primates

2023

2022

804

13




2023

280

100




