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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N 
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1., 4.2., 5.1., 5.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?
6.2. All experimental procedures in this protocol are not so difficult for anyone, but it is difficult to evaluate whether the rat’s fast movement is first-hit or not by visual observation. We confirm the evaluation by frame-by-frame analysis of video recordings.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Yayoi Sekiguchi: This protocol provides a better animal model for investigating the effects of the mere presence of a confederate animal on motor performance [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Yayoi Sekiguchi: This protocol enables us to evaluate the effects of confederate animals on both the speed and accuracy of motor performance of rats in a single experiment [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Committee of Animal Experiments at Doshisha University.
	


Section - Protocol
2. Apparatus Assembly
2.1. Before beginning the experiments, mount a 400-hertz, 75-decibel buzzer on the partition of the apparatus [1] and set up a pellet dispenser for serving a 45-milligram reward pellet into a food receptacle on the subject side of the box [2].
2.1.1. WIDE: Talent mounting buzzer
2.1.2. Dispenser being setup
2.2. On the confederate side, insert a transparent wall in front of the partition wall that prohibits the confederate rat from accessing the lever [1] and tie the proper length of gut to the lever [2].
2.2.1. Transparent wall being inserted
2.2.2. Gut being tied
2.3. Connect an appropriate graphic user interface to the apparatus to control the guillotine doors, buzzer, and pellet dispenser and to obtain the value from the infrared sensors and the switch of the dispenser [1-TXT].
2.3.1. Talent connecting GUI to apparatus TEXT: e.g. Arduino Mega 2560 REV3  
2.4. Then set up a 25-liter air compressor for operating the air cylinder and opening the guillotine door [1] and place a video camera near the partition of the outside of the apparatus [2].
2.4.1. Air compressor being placed
2.4.2. Video camera being place 
3. Lever-Pull Action Training
3.1. For lever-pull action training, place a naïve, male, albino, 300-350-gram Wistar rat on the start area [1-TXT] and present the buzzer tone for 5 seconds [2] before opening the door [3].
3.1.1. WIDE: Talent placing rat onto start area TEXT: Use 10 subject and 5 confederate rats for each experiment
3.1.2. Buzzer being pressed and/or shot of rat while buzzer is being pressed Videographer: Capture buzzer sound as possible; Video Editor: include buzzer sound as possible (Author Comment: Buzzer was controlled by Arduino and automatically sounded. So the experimenter did not press the buzzer.) (Editor: I’m not sure what will be shown here. Perhaps the sounds being played from the buzzer?)
3.1.3. Door being opened
3.2. When the subject rat pulls down the lever, deliver a food pellet [1] and pull up the lever using the gut tied to the lever [2].
3.2.1. Rat pulling down lever/pellet being delivered
3.2.2. Lever being pulled up
3.3. After the rat has pulled down the lever for the appropriate number of times for the stage of the phase of the experiment [1] and consumed all of the reward pellets [2], close the door and move the rat to the start area [3].
3.3.1. Rat pulling lever TEXT: 10x during first 3 d, 6x during last 3d
3.3.2. Rat eating pellet
3.3.3. Talent moving rat to start area, with closed door visible in frame as possible
3.4. After an inter-trial interval of 20 seconds, present the buzzer again and allow to rat to access the lever as just demonstrated [1-TXT].
3.4.1. Talent pressing buzzer and opening door Videographer: Capture buzzer sound as possible; Video Editor: Can include buzzer sound as appropriate TEXT: End session when 60 pellets have been earned (Author Comment: Buzzer was controlled by Arduino and automatically sounded. So the experimenter did not press the buzzer.) (Editor: I’m not sure what will be shown here. Perhaps the sounds being played from the buzzer?)
4. Run-and-Pull Sequence Training
4.1. For run-and-pull sequence training, after the first time the rat pulls down the lever and consumes a reward pellet [1], immediately close the door and return the rat to the start area as demonstrated [2].
4.1.1. WIDE: Talent pressing buzzer and opening door Videographer: Capture buzzer sound as possible/Important step; Video Editor: Can include buzzer sound as appropriate (Author Comment: Buzzer was controlled by Arduino and automatically sounded. So the experimenter did not press the buzzer.) (Editor: I’m not sure what will be shown here. Perhaps the sounds being played from the buzzer?)
4.1.2. Talent returning rat to start area with closed door visible in frame as possible Videographer: Important step
4.2. After an inter-trial interval of 20 seconds, start the next trial [1], finishing the daily session when each rat has earned 30 pellets [2].
4.2.1. Door opening Videographer: Important step/Capture buzzer sound as possible; Video Editor: Can include buzzer sound as appropriate
4.2.2. Rat consuming pellet Videographer: Important step
5. Test Phases
5.1. At the completion of both sets of training sessions, conduct a single session that is identical to the sessions in the training phase for the run-and-pull sequence [1] but this time place one reward pellet on the food receptacle on the confederate side of the apparatus [2].
5.1.1. WIDE: Talent placing rat onto start area Videographer: Important step
5.1.2. Talent placing pellet on confederate side Videographer: Important step
5.2. In pair sessions, place a confederate rat in the runway of the confederate side of the apparatus [1] and give the confederate rat a reward pellet during the inter-trial interval of the subject rat to keep the confederate rat near the partition [2].
5.2.1. Confederate rat being placed in confederate runway Videographer: Important step
5.2.2. Confederate rat being given pellet, with subject rat in ITI visible in frame as Videographer: Important step possible
6. Data Analysis
6.1. To assess the index of the performance accuracy of each session, use an appropriate video playback software program [1] to perform a frame-by-frame analysis of the video recordings of the lever-pull movement of the animals during each session [2].
6.1.1. WIDE: Talent at computer, opening program
6.1.2. SCREEN: screenshot 1: 00:00-00:09 
6.2. Use the analysis to determine whether or not the pulling movement of a trial was the first-hit by visual observation of the rat during the experiment [1].
6.2.1. SCREEN: screenshot 1: 00:10-00:20 
6.3. Then calculate the first-hit rate for each subject rat as the proportion of ﬁrst-hit trials to all trials in each session or in each phase of the test phase [1].
6.3.1. LAB MEDIA: Figure 7A
6.4. To assess the indices of the performance speed, calculate the time from the door opening to the arrival of the rat at the ﬁrst sensor [1], the time from the arrival of the rat at the first sensor to the arrival at the second sensor [2], and the time from the arrival at the second sensor to the time point when the switch of the dispenser is pressed [3].
6.4.1. LAB MEDIA: Figure 7B
6.4.2. LAB MEDIA: Figure 7C
6.4.3. LAB MEDIA: Figure 7D


Section – Results
7. Results: Representative Analyses of the Training Phases for the Run-and-Pull Sequence 

7.1. In this representative experiment, the mean ﬁrst-hit rate increased gradually during the first half of the training phase [1] before stopping at about 85% [2].

7.1.1. LAB MEDIA: Figure 6A: JoVE Video Editor please emphasize data line from Sessions 1 to 4 
7.1.2. LAB MEDIA: Figure 6A: JoVE Video Editor please emphasize data line from Sessions 4 to 8

7.2. Similarly, the indices of performance speed decreased continuously during the ﬁrst four sessions [1], with all of the values stabilizing at about 600 milliseconds during the latter four sessions [2].

7.2.1. LAB MEDIA: Figure 6B: JoVE Video Editor please emphasize data lines from Sessions 1 to 4
7.2.2. LAB MEDIA: Figure 6B: JoVE Video Editor please emphasize data lines from Sessions 4 to 8

7.3. Evaluation of the index of performance accuracy reveals that the ﬁrst-hit rate [1] in pair phases for both the first and second phase experiments was lower than in the single phases [2].

7.3.1. LAB MEDIA: Figure 7A: JoVE Video Editor please emphasize orange data bars
7.3.2. LAB MEDIA: Figure 7A: JoVE Video Editor please emphasize white data bars

7.4. Additional analysis of the indices of performance speed showed that the start latency in pair phases was shorter than in single phases [1] and that a difference was observed between the conditions for the lever-pull latency [2].

7.4.1. LAB MEDIA: Figure 7B: JoVE Video Editor please emphasize orange data bars
7.4.2. LAB MEDIA: Figure 7D: JoVE Video Editor please emphasize orange data bars

7.5. No significant effect was determined for the running time [1].

7.5.1. LAB MEDIA: Figure 7C




Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Yayoi Sekiguchi: With minor modifications, this protocol can be applied to investigate the effects of co-action or social facilitation with mirrors or other social situations that have been studied in humans [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. [bookmark: _GoBack]Yayoi Sekiguchi: This protocol can be used for neural or comparative cognitive studies, because the changes in performance accuracy in rodents in different social situations have not yet been studied [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Author Comment: I would like to change the word to “studied”, so the videographer recorded two INTERVIEW movies that I spoke “~conducted.” and “~studied.”. If it is possible, please use the corrected (“~studied”) movie. )


 2018, Journal of Visualized Experiments	Page 8 of 9
image1.png




