
0µM

0.1
µM

1µ
M

10µM

0

100

200

300

M
I M

 [
m

m
]

****
****
****

****

0µM
0.1

µM
1µ

M
10µM

0

100

200

300

400

500

M
I M

 [
m

m
]

****
* ****

B

D E

A

F G
10µM 1µM 0.1µM 0µM

C

time [s]

0.1µM

1µM

10µM
−2

−1

0

1

2

***
**

*

**
**

*

0

1

2

3

4

5

m
o

til
it
y[

m
m

]

0µM

0.1µM

1µM

10µM

P1 D P2 R P3 R B P4 V P5 V W P6

0

5

10

15

20

25

M
I M

[m
m

]

0µM

0.1µM

1µM

10µM

0µM

0.1
µM 1µM

10µM

0

50

100

150

200

M
I A

[m
m

]

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

B.M.
0

50

100

150

200

M
I A

[m
m

]

0µM

0.1µM

1µM

10µM

B.M.

****
****

****
****

****
****

****
****

****
****

****

*

*
*

*

** ***
*
**

03 06 09 0 120 150 180 210

0

50

100

150

200

time [min]

m
o

til
it
y[

m
m

]

0µM

0.1µM

1µM

10µM

B.M.

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

0 10 20 30 40 50 60

Fluoxetine [10µM-0.1µM]

H

Supplementary figure 1 - Fluoxetine

Fluoxetine

Fluoxetine Fluoxetine Fluoxetine

Fluoxetine Fluoxetine Fluoxetine C
yc

le
 1

C
yc

le
 5

C
yc

le
 4

C
yc

le
 3

C
yc

le
 2



0µM

0.
01µ

M

0.
1µM 1µM

0

100

200

300

M
I M

 [
m

m
]

****
****

0µM

0.
01µ

M

0.
1µM 1µM

0

200

400

600

M
I M

 [
m

m
]

****

****
****

A

D EC

F G

1µM 0.1µM 0.01µM 0µM

B

time [s]

0.01µM

0.1µM

1µM
−2

−1

0

1

2

**

*
**

*

0

1

2

3

4

5

m
o

til
it
y[

m
m

]

0µM

0.01µM

0.1µM

1µM

03 06 09 0 120 150 180 210

0

50

100

150

200

time [min]

m
o

til
it
y[

m
m

]

0µM

0.01µM

0.1µM

1µM

B.M.

0

50

100

150

200

M
I A

[m
m

]

0µM

0.01µM

0.1µM

1µM

B.M.

0µM

0.0
1µ

M

0.1
µM 1µM

0

50

100

150

200

M
I A

[m
m

]

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

B.M.

P1 D P2 R P3 R B P4 V P5 V W P6

0

5

10

15

20

M
I M

[m
m

]

0µM

0.01µM

0.1µM

1µM

**

****
****

****

****
*

***

****

*

****

****
****

* **
*

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

0 10 20 30 40 50 60

Imipramine [1µM-0.01µM]

H

Supplementary figure 2 - Imipramine

C
yc

le
 1

C
yc

le
 5

C
yc

le
 4

C
yc

le
 3

C
yc

le
 2

Imipramine

Imipramine Imipramine Imipramine

Imipramine

Imipramine
Imipramine



B

D E

A

F G

10µM 1µM 0.1µM 0µM

C
time [s]

0.1µM

1µM

10µM
−2

−1

0

1

2

*
**

****
****

***
*

0

1

2

3

4

5

m
o

til
it
y[

m
m

]

0µM

0.1µM

1µM

10µM

03 06 09 0 120 150 180 210

0

50

100

150

200

time [min]

m
o

til
it
y[

m
m

]

0µM

0.1µM

1µM

10µM

B.M.

0

50

100

150

200

M
I A

[m
m

]

0µM

0.1µM

1µM

10µM

B.M.

0µM

0.1
µM 1µM

10µM

0

50

100

150

200

M
I A

[m
m

]

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

B.M.

P1 D P2 R P3 R B P4 V P5 V W P6

0

10

20

30

M
I M

[m
m

]

0µM

0.1µM

1µM

10µM

****

****
****

****

****
****

****

****
****

*

**
**

****

****
****

****
****

**
****
**

****
***

**

****

*

****
*

*

****
**

*

*

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

0 10 20 30 40 50 60

Diazepam [10µM-0.1µM]

0µM

0.
1µM 1µM

10µM

0

100

200

300

M
I M

 [
m

m
]

****
****

****

0µM
0.

1µM 1µM
10µM

0

200

400

600

M
I M

 [
m

m
]

****
****

H

Supplementary figure 3 - Diazepam

C
yc

le
 1

C
yc

le
 5

C
yc

le
 4

C
yc

le
 3

C
yc

le
 2

Diazepam

Diazepam Diazepam Diazepam

Diazepam Diazepam Diazepam



B

D E

A

F G

10mM 1mM 0mM

C
�me [s]

1mM

10mM

−2

−1

0

1

2

***

*

0

1

2

3

4

5

m
o

�
lit

y[
m

m
]

0mM

1mM

10mM

03 06 09 0 120 150 180 210

0

50

100

150

200

�me [min]

m
o

�
lit

y[
m

m
]

0mM

1mM

10mM

B.M.

0

50

100

150

200

M
I A

[m
m

]

0mM

1mM

10mM

B.M.

0m
M

1m
M

10m
M

0

50

100

150

200

M
I A

[m
m

]

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Cycle 5

B.M.

P1 D P2 R P3 R B P4 V P5 V W P6

0

5

10

15

20

25

M
I M

[m
m

]

0mM

1mM

10mM
***

****

**

**

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

0 10 20 30 40 50 60

LiCl [10mM-1mM] 

H

0m
M

1m
M

10m
M

0

50

100

150

200

M
I M

 [
m

m
]

*

0m
M

1m
M

10m
M

0

200

400

600

M
I M

 [
m

m
]

****
****

Supplementary figure 4 - Lithium
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Supplementary Figures 1 – 7. Additional breakdown of AA drug data for fluoxetine 

(supplementary figure 1), imipramine (supplementary figure 2), diazepam (supplementary 

figure 3), lithium chloride (supplementary figure 4), ketamine (supplementary figure 5), 

MK801 (supplementary figure 6) and haloperidol (supplementary figure 7) are shown. For 

each figure, the following figure parts apply: A. The motility profile of zebra fish during a 

dose response with drug of interest. The entire test battery including 5 cycles of 1 min startle 

and intermission phases are shown for each drug (fluoxetine, imipramine, diazepam, LiCl and 

ketamine). B. The 1 min startle is shown for the same drugs from cycle 1 only in 0.1 s time 

bins. The stimuli are marked as follows: dark-red-blue-violet-white varicoloured flickering 

respectively.   C. The average motility responses during the tapping (P) and light (dark, red, 

blue, violet, white) only stimuli as indicated P1, D, P2, R, P3, R, B, P4, V, P5, V, W, P6. D. 

Absolute motility indices (MIA) in individual cycles. P-values from 2-way ANOVA are 

shown. E. The same data as in D plotted according to drug dosage. F. Drug dose response 

showing overall motility during the startle period. p-values were obtained using one-way 

ANOVA. G. The same as F for the post-startle response. P-values were obtained using one-

way ANOVA. H. Representative tracking of zebrafish during cycle 1 of the 1 min startle 

response period. * p-value≤0.05; ** p-value *≤ 0.01; ***p-value≤0.001; ****p-value≤0.0001 

Supplementary Figure 8. Behavior profiles in response to white light stressor. (A) The 

mean motility of zebrafish larvae following white light stress is shown for 38 larvae (5 dpf) 

before and after white light stress (10,000 Lux for 50 s). (B) Mean data is shown for distance, 

turning, pausing and spurting measured from the first 10 min following white light stress 

expressed as % of control response before stress. The number of fish measurements per group 

were: bright light = 68, control = 68.  P-valueswere calculated from the original feature value 

distributions utilizing Wilcoxon rank sum test and adjusted with Benjamini-Hochberg 

procedure. * p-value≤0.05; ** p-value *≤ 0.01; ***p-value≤0.001; ****p-value≤0.0001. 
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