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Supplementary Figure 1. Cognitive risk assessments during the multiple-day 

single-cue fear conditioning and extinction paradigm.  

Mean shock expectancy ratings during CS trials averaged across blocks of 2 trials, 

during acquisition training (session 1), extinction training 24 hours later (session 2), 

the subsequent extinction test 24 hours after extinction training (session 3), 

reinstatement test I immediately following the subsequent extinction test (session 3), 

the long-term extinction-recall test 28 days after the subsequent extinction test 

(session 4) and reinstatement test II immediately following the long-term extinction 

recall test for the sham stimulation (blue) and tVNS condition (red) of the fear 

learning group (upper panel: a) and the control group (lower panel: b). Error bars 

represent SEM. 

0
10
20
30
40
50
60
70
80
90

100

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

S
h

o
ck

 e
xp

e
ct

a
n

cy
 r

a
tin

g

Block

Cognitive risk assessments
(control group)

Sham tVNS

0
10
20
30
40
50
60
70
80
90

100

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

S
h

o
ck

 e
xp

e
ct

a
n

cy
 r

a
tin

g

Block

Cognitive risk assessments
(fear learning group)

Sham tVNS

a

b

3 x US (       ) 3 x US (       )

3 x US (       ) 3 x US (       )

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours



 
 

3 

 

 

 

 

 

 

 

40

50

60

70

80

1 2 3 4 5 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 1 2 3 4 5 6

Bl
in

k 
m

ag
ni

tu
de

(T
-s

co
re

s)

Block

Sham stimulation (fear learning group)

CS ITI

40

50

60

70

80

1 2 3 4 5 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 1 2 3 4 5 6

Bl
in

k 
m

ag
ni

tu
de

(T
-s

co
re

s)

Block

Transcutaneous vagus nerve stimulation (fear learning group)

CS ITI

40

50

60

70

80

1 2 3 4 5 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 1 2 3 4 5 6

Bl
in

k 
m

ag
ni

tu
de

(T
-s

co
re

s)

Block

Transcutaneous vagus nerve stimulation (control group)

CS ITI

40

50

60

70

80

1 2 3 4 5 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 1 2 3 4 5 6

Bl
in

k 
m

ag
ni

tu
de

(T
-s

co
re

s)

Block

Sham stimulation (control group)

CS ITI

3 x US (       ) 3 x US (       )

3 x US (       ) 3 x US (       )

3 x US (       ) 3 x US (       )

a

c

d

b

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours

28 days24 hoursAcquisition
training

Extinction
training

Subsequent 
extinction test

Reinstatement 
test I

Long-term
extinction recall

test

Reinstatement 
test II

24 hours

3 x US (       ) 3 x US (       )



 
 

4 

Supplementary Figure 2. Startle responses during the multiple-day single-cue 

fear conditioning and extinction paradigm.  

Mean blink magnitudes (T-scores) elicited during the CS and during inter-trial 

intervals averaged in blocks across two startle probes during acquisition training 

(session 1), extinction training 24 hours later (session 2), the subsequent extinction 

test 24 hours after extinction training (session 3), reinstatement test I immediately 

following the subsequent extinction test (session 3), the long-term extinction-recall 

test 28 days after the subsequent extinction test (session 4) and reinstatement test II 

immediately following the long-term extinction recall test for the sham stimulation 

(blue shaded lines; panels: a and c) and the tVNS condition (red shaded lines; 

panels: b and d). Error bars represent SEM. 

 

 

 
 

 

 

 

 

 

 

 

 


