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Neural circuits for switching innate defensive behaviors
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Innate behaviors manifest independently of the animal®s learning and
experience background, suggesting their dependence on genetically conserved neural circuits.
However, the precise underlying mechanism remains unclear. This study used the defensive response of

mice to a predator odor as a paradigm for innate behavior, using deep brain calcium imaging and
virus tracing to identify the neural circuit for odor-induced defensive behavior. Our results
indicate that the amygdalopiriform transition area (AmPir) plays a central role in eliciting flight
behavior upon exposure to predator odors. Furthermore, we discovered the involvement of the AmPir in
the enhancement of persistent anxiety-like behavior induced by specific odorants, including those
associated with predators.



(Ciocchi et al., Nature, 2012, Tovote et al., Nature, 2016)

2- (2MT)
(AAV) TVA oG
(AmPir) EnvA+RVAG-GFP
AmPir
in vivo
AAV jGCaMP7f  CaMK2
AmPir UCLA-miniscope V4
AmPir
TRAP
Rpl10a GFP
retroAAV2
Rpl10a-GFP GFP AmPir
RNA-seq GFP AmPir
(2MT)
3
Flight
Flight
2MT Flight
2MT

2MT

Labeled line

Labeled line

AmPir

human synapsin

AmPir

2MT
2MT

Freezing

2MT

(GRIN)



Freezing  Flight CeA

CeA
(SOMm)
Cre SOM-Cre SOM TVA
G (AAV) TVA
EnvA AAV 2
1 CeA-SOM 1
CeA (AmPir),
AmPir
Invivo AmPir
1 AmPir
(GRIN)
APir 2MT
Flight AmPir
APir Flight
AmPir
3 Typel Flight Type2
Type Type Flight
1
(LEC) AmPir 2MT
AmPir
Typel Flight
Typel 2MT
Flight
2. AmPir
Invivo
2MT
AmPir
Apir
APir Flight AmPir
CeA  retroAAV2-Cre CeA
AmPir Kir2.1
Flight Flight Freezing
AmPir Flight
AmPir
AmPir Cre
stGtaCR2  AAV Cre
AmPir AmPir
2MT
AmPir
Retro-AAV2-hsyn-GFP-Rpl10a  CeA AmPir mRNA  TRAP
RNA-Seq AmPir

in situ hybridization
AmPir



5 4 0 3
Kuga Nahoko Nakayama Ryota Morikawa Shota Yagishita Haruya Konno Daichi Shiozaki Hiromi 14
Honjoya Natsumi lkegaya Yuji Sasaki Takuya
Hippocampal sharp wave ripples underlie stress susceptibility in male mice 2023
Nature Communications -
DOl
10.1038/s41467-023-37736-x
Yawata Yosuke Shikano Yu Ogasawara Jun Makino Kenichi Kashima Tetsuhiko Ihara Keiko 14
Yoshimoto Airi Morikawa Shota Yagishita Sho Tanaka Kenji F. lkegaya Yuji
Mesolimbic dopamine release precedes actively sought aversive stimuli in mice 2023
Nature Communications -
DOl
10.1038/s41467-023-38130-3
Nakashima Miki lkegaya Yuji Morikawa Shota 178
Genetic labeling of axo-axonic cells in the basolateral amygdala 2022
Neuroscience Research 33 40
DOl
10.1016/j -neures.2022.02.002
Noguchi Asako Huszar Roman Morikawa Shota Buzsaki Gyorgy lkegaya Yuji 13
Inhibition allocates spikes during hippocampal ripples 2022

Nature Communications

DOl
10.1038/s41467-022-28890-9




28

2021

97 100

DOl
10.18965/tasteandsmell.28.2 97

10
8
2022 2023
8
2022 2023
Axo-axonic
96

2022 2023




VIP

2022
2022 2023
Axo-axonic cell
2022 2023
VIP
2022
2022 2023

Neural circuits for switching innate defensive behaviors

64

2021 2022




2021

2021 2022

2021

2021 2022

Nakashima Miki, Katori Kazuki, Nakashima Ai, Takeuchi Haruki, lkegaya Yuji, Morikawa Shota

Neural circuits for switching innate defensive behaviors

AFMC International Medicinal Chemistry Symposium 2021

2021 2022







