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The BeatBox: My journey toward
open-science...
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Objective: Establish as fast as possible my own scientific activity
Ressources: Few money, few people

1st step: Self critical assessment of my past experience
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Classical approach in operant conditioning chamber
» Need extensive pretraining

» Food/Water deprivation

» Multiple interaction with experimenters

» Excessively time consuming



Self assessment:
» Reduce the time of the experimenter

» Extensive training to assess complex cognitive dimension

» Improve the quality of my data (less inter-animal variability)




Customize commercial system

O Ecological design (mice live in the cage, respect day/night cycle)
O High number of trials allow to train mice on complex task

L Modular and flexible (software, hardware)




Limitations: Cost, Technical adaptations, data format,
Solutions: Design our own operant chamber

Decision: Going for an open-source solution

Consequences: Take into account several aspects fullfilling such a choice




BEATBox

User friendly
Easy to modify
Reduce the cost

Data format and management



BEATBox
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4 Monitoring window _o X 4 Monitoring window _ O X

Box 1|BOX 2| Box 3|Box 4‘ Refresh I?;ox 1B|0|);2 = 3|Bf XH ?_|ateralization| R | task inf
General [Success rate | Lateralization| Reversal task info. enera [success rate cversal 1ask Info.
Overall time: 6d 2h 58m 24s Logs: Number of trials to display: 1000
. 13-Aug-2019 19:56:52 Box1 - Stage 5- *
Total rewards: 897 Nosepoke expected 1
Rewards in the last 24h: 123 13-Aug-2019 19:58:52 Box1 - Stage 5 - 0.8
Last action: nosepoke HeEE ’
; 13-Aug-2019 19:58:52 Box1 - Stage 5 -
Feeder alert: 0 Success rate: 0.6 06
Nb of rewards for plot: 50 13-Aug-2019 19:58:52 Box1 - Stage 5 - 0.4
Latest 50 rewards Target screen : right :
13-Aug-2019 19:59:11 Box1 - Stage 5 - 02
P A Left screen touched. Trial failed.
13-Aug-2019 19:59:11 Box1 - Stage 5 - 0
2AM 4AM 6AM 8AM Aversive light activated ] Aug 10-12:00 Aug 11-12:00 Aug 12-12:00 Aug 13-12:00
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Activity in continuous version

= N
® O
T T

—_— e e
N O
T 1 T - 1T
L]
|
1
1
||I
I 1

Day number
S
T
1
1
I
1

N Ao @
T 1 ¥
|
|
1
1
1

Hour of the day (h)

[0 Training (Stages 1 to 4)
B Reversal task (Stage 5)

p = 0.0002

3000y

Number of completed trials
a
o
o
(=]
Number of reversal per animal

Continuous Discontinuous

Performance in 20 days for two conditions

0.9 + Reversal
0.8 } k- Reversal . Reversal Reversal
o 07
e
ol 0.6}
€ 05
L 04
[0}
o 0.3
0.2}
0.1k
0 1 | 1 1 1 1
500 1000 1500 2000 2500 3000
Trial number
= 80,
—
<< 70}
@]
p = 0.0005 = 60L
L=
© 50|
(0]
| -
35 401
£
- 30¢L
@]
« 20}
3
10t
-
=
Continuous Discontinuous Z Continuous Discontinuous

Euvrard M,...., Burguiére, In prep



Behavioural flexibility in the Sapap3-KO mouse model
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Uncertainty task
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Adaptation for Neurophysiology/Optogenetic

OPTIC FIBER MODULE

1. Screen 4. Optic fiber module
2. Tunnel 5. Optic fiber
3. Camera 6. Implanted mouse




Improvements still needed

Adapt the software Adapt the hardware

Task running

Release and share the information (github, website, publication)

Solution of production to disseminate the system N
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