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Social memory representation in the ventral hippocampus
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we found that social memory neurons in the CAl area of the ventral

hippocampus, characterized by enhanced activity in response to memorized individuals, were
preferentially reactivated during sharp-wave ripples (SPW-Rs). Spike sequences of these social
replays reflected the temporal orders of neuronal activities within theta cycles during social
experiences. In ASD model Shank3 knockout mice, the proportion of social memory neurons was reduced,
and neuronal ensemble spike sequences during SPW-Rs were disrupted, which correlated with impaired
discriminatory social behavior. These results suggest that SPW-R-mediated sequential reactivation of
neuronal ensembles is a canonical mechanism for coordinating hippocampus-dependent social memories
and its disruption underlie the pathophysiology of social memory defects associated with ASD.



CAl

(VCAl)
vCAl
3
Q1L
vCAl
Q2
Q3.
SPW-R
SPW-R
3-4 C57BL/6 Shank3-KO
(Neuronexus A4x16-Poly2-5mm-20s-150-160)
(C3H BALB/c
) « )
SRR PR EENEC R SRR EEhEC R
Bt =171 (A-B) 172 (B-A) #7173 (E-E) *2
2 E5fE 553 5 53fE 5 5318 2 B3
A B/, |/
A S B = ’.|‘
et I IRV Y I g “
R—br—Y . 8] i A
Open EphysAcquisition Board
30kHz/
Python MATLAB (Mathworks)



1) CA1

30%

(2) Shank3-KO

Shank3 (Shank3-KO

Shank3-KO
Shank3-KO vCA1l
FERIT Y X Shank3-KO ™9 2
HEMEERER 8 HEMIEEIER 353
— w TR S— A Uy IV
VAVAGE SWAVAS &
s fwamm| 1 ) oo
! 1 I 1 I 1 11
foma L, L ii” ) h !

3

(4)

vCAl



2 2 0 1

Akiyuki Watarai, Kentaro Tao, Mu-Yun Wang, Teruhiro Okuyama 68

Distinct functions of ventral CAl and dorsal CA2 in social memory 2021

Current Opinion in Neurobiology 29 35
DOI

10.1016/j -conb.2020.12.008

Kentaro Tao, Myung Chung, Akiyuki Watarai, Ziyan Huang, Mu-Yun Wang, Teruhiro Okuyama -

Disrupted social memory ensembles in the ventral hippocampus underlie social amnesia in autism- 2022

associated Shank3 mutant mice

Molecular Psychiatry

DOl
10.1038/s41380-021-01430-5

43

2020

CAl

44

2021







