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Surface Electrodes
EEG-ECoG

Deep Electrodes
LFP & Single Units

6 PLEXON
MULTIPLE RECORDING SYSTEMS

128 Channels

400 SQ METERS
OF DEDICATED SPACE

• Mice and rats (male and 
female) animal facilities 

• Experimental space
• Dedicated team of 

technicians and researchers

Electrodes, 
Tetrodes, 

Polytrodes, 
Optrodes

PHARMACOLOGY & OPTOGENETIC 
COUPLING
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BASIC ANXIETY BEHAVIORAL MODELS
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MODELS FOR SPECIFIC ASPECTS OF ANXIETY – RELATED DISORDERS

RELAPSE
AFTER TRATMENT AVOIDANCE CONTEXTUAL 

GENERALISATION
COMORBIDITY WITH 

PAIN DISORDERS

ANXIETY DISORDERS /  PTSD

Mice & healthy humans

1 2 3 4
0

0.2

0.4

0.6

0.8

1

day 0

Hab

Av
oi

da
nc

e 
 P

ro
b.

 (n
=1

6)

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

CS+

CS−

pre-CS

day 1           day 2          day 3           day 4

Training

0

0.1

0.2

0.3

0.4
day 0
day 1
day 2 
day 3
day 4 

Position in shuttlebox

Pr
ob

ab
ili

ty

Pe
rm

an
en

ce
 m

ap

0.1

1

10

a b c d

e f

hu
rd

le g

0

1

d’
 A

vo
id

 C
S+

/−

0 1 2 3 4

0

1

day
d’

 C
rit

er
io

n

3
3.5

4
4.5

Av
.

de
la

y 
(s

)

0.6
0.7
0.8
0.9

Es
c.

de
la

y 
(s

)

0 1 2 3 4

1
2
3
4

day

1s
t t

ria
l

no
t a

vo
id

(5-t block)

Ti
m

e 
(s

)

-4 -3 -2 -1 0 1 2 3 4
day 0  day 1  day 2  day 3  day 4

m
79

4

no
t a

vo
id

ed
tr

aj
ec

to
rie

s
av

oi
de

d
tr

aj
ec

to
rie

s

h-4 -3 -2 -1 0 1 2 3 4
Position in shuttlebox Position at CS onset

n=16 Position after 7 sec

CS
-

CS
+

CS
-

CS
+

-2 -1 0 1 2 3 4 5 6 7

1

2

3

4

5

6

Time to CS Onset (s)

M
ed

ia
n 

Sp
ee

d 
(c

m
/s

)

CS--avoid
CS--not-avoid
CS+-avoid
CS+-not-avoid

 day 4

0

shuttle

0 1 2 3 4 5 6Time (s) 7
CS-escape trial

8 9 10 11 12

CS-avoid trial (CS+)

Avoidance Escape

Day 0
Habituation

20CS-,20CS+

Day 1-4
Avoidance Training

30CS-,30CS+

CS: 50ms-pip at 1hz

Day 1: FC Day 3: Ext. Day 10: Ret.

CS+

CS-

5 CS-US

4 CS5 CS

12 CS 4 CS

4 CS

Day 2: Post-FC

4 CS

12 CS

b

a

 FC

Day 2: Post-FC Day 3: Ext. Day 10: Ret.

n = 25

No CS

Fr
ee

zi
ng

 (%
)

0

20

40

60

80

CS- CS+ CS- CS+ CS- CS+

Blocks of 4 CSc

0 20 40 60 80 100 120 140

M
ic

e 
co

un
ts

0

1

2

3

4

5

6

7

Rebound (%)
0 20 40 60 80 100 120 140

M
ic

e 
co

un
ts

0

1

2

3

4

5

6

7

Rebound (%)

High fear (n = 13)
Low fear (n = 12)

 FC

d
Day 2: Post-FC Day 3: Ext. Day 10: Ret.

High fear (n = 13)

Low fear (n = 12)

No CS

Fr
ee

zin
g 

(%
)

0

20

40

60

80

100

CS- CS+ CS- CS+ CS- CS+

Blocks of 4 CS

 * *

 * *
 *

Hierarchical 
cluster analysis

n = 25

Figure 1
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