


A

DG 

CA3 

CA1 

CE 

B 

C 

D 

E 

F G 

H I 

J K 

L M 

Hippocampus 

S 

VC 

DMC 

Piriform Cortex 

BLA 

CPu DP 

IL 

PrL 

Piriform Cortex 

DMC 

5 2 4 1 3 6 

Time (days) 

FC - A Sac TAM 

Dark Housed 

A 

B 

7 





TAM 

loxP loxP 

A 
CreERT2 pA 

Arch-GFP 

Arch-GFP 

pA 

Arc 

R26R CAG 
pA R26R CAG 

Coordinates: 
DG: -1.5 mm AP, +/-1.0 mm 
ML, and -1.7 mm DV 
CA3: -1.34 mm AP, +/-1.9 mm 
ML, and -1.82 mm DV 
CA2: -1.4 mm AP, +/- 1.7 mm 
ML, and -1.6 mm DV 
 
 

B

GFP GFP 

C

0 20 40 60 80 100 120 140 160 

 M
ea

n 
In

te
ns

ity
 (A

U
) 

C A 

F
Fr

ee
zi

ng
 (%

) 

0 
20 
40 
60 
80 

100 

ON OFF ON OFF 

CA2 

G

A B 

ArcCreERT2(-) 
ArcCreERT2(+) 

CA2 

x-ray C A A B 

TAM 
2 weeks 48 h 

GFP 

CA3 
DG 

D

E



TAM 

loxP loxP 

A 
CreERT2 pA 

eNpHR3.0-EYFP 

Arc 

R26R CAG 
pA R26R CAG 

0 
20 
40 
60 
80 

100 

x-ray C A A 

TAM 

CA3 

2 weeks 

Fr
ee

zi
ng

 (%
) 

ON OFF 
A 

I ArcCreERT2(-) 
ArcCreERT2(+) 

* 

DG 

CA3 

DG 

hilus 

CA3 

CA1 

B C 

D 

pA eNpHR3.0-EYFP 

200 ms

20
 p

A

200 ms

5
 m

V

120

100

80

60

40

20

0
current

S
te

a
d
y 

st
a
te

 c
u
rr

e
n
t 
(p

A
)

-25

-20

-15

-10

-5

0

voltage

S
te

a
d
y 

st
a
te

 v
o
lta

g
e
 (

m
V

)

E F G
 
 
 

H
 
 
 



M 

A D 

E 

N 

G H F 

Before SD 

BrdU TST 

DI 

EPM NOR 

I K L J 
OF (light) OF (dark) 

0 
10 
20 
30 
40 
50 
60 

* 
** 

1 2 3 4 5 

Im
m

ob
ili

ty
 (s

ec
) 

Time (min) 

0 

5 

10 

15 

20 

25 

30 

W
ei

gh
t (

gr
am

s)
 

Ctrl SD Ctrl SD 

General Activity Investigation 

Habituation Replacement 

0 2 4 6 8 10 12 14 16 18 

Constant 
Object Novel  

Object 

Ti
m

e 
(s

ec
) 

0 1 2 3 4 5 6 7 8 9 10 
C

 d
is

t /
 (C

+P
 d

is
t) 

(%
) 

Ctrl SD 
0 1 2 3 4 5 6 
7 8 9 10 

Ctrl SD 

C
 d

is
t /

 (C
+P

 d
is

t) 
(%

) 

100 
200 
300 
400 
500 
600 
700 
800 

5 10 15 20 25 30 

B
as

ic
 M

ov
em

en
ts
 

Time (min) 

B
as

ic
 M

ov
em

en
ts
 

100 
200 
300 
400 
500 
600 
700 
800 

5 10 15 20 25 30 
Time (min) 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 

1 2 3 4 
Exposure No. 

0 
10 
20 
30 
40 
50 
60 
70 
80 

1 2 3 4 5 
Exposure No. 

Ti
m

e 
(s

ec
) 

G
rid

 c
ro

ss
in

gs
 

* 

ns 

0 

5 

10 

15 

20 

25 

30 

Ctrl SD 

After SD 

0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 

*

C
D

-1
 A

gg
re

ss
or

 / 
(C

D
-1

 
A

gg
re

ss
or

 +
 E

m
pt

y 
E

nc
lo

su
re

) (
%

)  

N
o.

 o
f i

nt
er

ac
tio

ns
 

0 
5 

10 
15 
20 
25 
30 
35 

CD-1 
Aggressor Empty 

Enclosure 

SD 
Ctrl ** 

* 

C B 

0 5 10 15 20 25 30 35 40 45 

Ti
m

e 
in

 O
pe

n 

*

* 

O 

Fr
ee

zi
ng

 (%
) 

0 
20 
40 
60 
80 

100 

0 60 120 180 

SD Ctrl 

*"

Time (sec) 

CFC 

SD Ctrl 

SD Ctrl 
SD Ctrl 

SD Ctrl 
SD Ctrl 

0 2 4 6 8 10 12 14 16 18 20 

B
rd

U
+  

ce
lls
 

**"

Ctrl SD 



-20 
0 

20 
40 
60 
80 

100 

-20 
0 

20 
40 
60 
80 

100 

0 60 120 180 240 300 

- 
+ 

0 60 120 180 240 300 
Time (sec) Time (sec) 

Fr
ee

zi
ng

 (%
) 

CFC Training (4-shocks)  CFC Retrieval 

ON OFF 
A 

OFF 
A 

TAM 

A B 




