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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? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
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. Melissa Coleman: This operant conditioning protocol quantifies bird behavioral preferences for one birdsong over another. We used this method to test the influence of dopamine on song preference in female zebra finches [1].

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

1.2. Natalie Lillie: This protocol was developed by undergraduate students and is relatively easy to use to test auditory preferences in many bird species [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 Institutional Animal Care and Use Committee (IACUC) at the W.M. Keck Science Department of Claremont McKenna, Pitzer, and Scripps Colleges.
	


Section - Protocol
2. Operant Conditioning Chamber Construction
2.1. To fabricate an operant conditioning chamber, cut a 4.5- x 6-inch door [1] on the side of each of two identical 15- x 15- x 17-inch chambers 2.5 inches away from the center of the cage between the chambers [2].
2.1.1. WIDE: Talent putting hand into or otherwise indicating door
2.1.2. Shot of door in relation to center of cage Video Editor: please emphasize 2.5-inch distance when mentioned as possible/appropriate 
2.2. Use a separate piece of the shelving to make a door that covers the window [1] and use wire cutters to make a 4- x 6-inch opening between the two chambers to allow the birds to move between chambers [2].
2.2.1. Shot of door covering window
2.2.2. Shot of opening

2.3. In each chamber, place any kind of perch that is suitable for the type of bird being tested 11 inches from the center of the cage and 6 inches from the bottom of the cage that will span the width of the cage [1]. 

2.3.1. Shot of perch Video Editor: please emphasize 11- and 6-inch distances when mentioned as possible/appropriate

2.4. Use zip ties to tether the emitter and receiver of the photoelectric sensor on the cage directly above each end of the perch [1] and place under-cabinet LED lights on the top of the cage to provide enough illumination that the animals will move freely between the two side chambers [2].

2.4.1. Shot of perch placed in cage, then sensor being zip-tied above end TEXT: Placing sensors on rigid backing can help keep sensors from twisting 
2.4.1a Shot of adding the rigid backing/stabilizer
2.4.2. Talent placing LED light(s)

2.5. Place bird seed and water next to each of the perches [1] and place a speaker at each end of each chamber [2].

2.5.1. Bird seed and/or water being placed
2.5.2. Shot of at least one speaker

2.6. Place anechoic foam on the perimeter of the entire cage, leaving holes for the cage doors and water bottles [1].

2.6.1. Talent placing one piece of foam

2.7. Then connect the speaker to an audio amplifier [1] and connect the audio amplifier to the sound output on a computer [2].

2.7.1. Talent connecting speaker to amplifier
2.7.2. Talent connecting amplifier to computer sound output

3. Sensor Connection 

3.1. To connect the sensors, open the Measurement and Automation program associated with the digital I/O card [1] and determine the Device ID for the I/O card within the Devices and Interfaces [2]. Select the ‘Device Pinouts’ option to determine the port and line number that correspond to the inputs.  

3.1.1. WIDE: Talent at computer, opening program
3.1.2. SCREEN: screenshot_1: 00:13-00:21

3.2. Use the Test Panels option to verify that the I/O detects when the infrared beam is broken and note the channel and port IDs for each set of sensors [1].

3.2.1. SCREEN: screenshot_1: 00:46-00:55

3.3. The green indicators on the sensors will change color when the status of the beam is altered [1].

3.3.1. SCREEN: screenshot_1: 00:55-00:58

4. Sound Analysis Pro Setup

4.1. To set up the sound analysis program, open the sound analysis pro .exe file [1-TXT] and select the Operant Devices tab [2].

4.1.1. WIDE: Talent opening Sound Analysis Pro program file TEXT: http://soundanalysispro.com 
4.1.2. SCREEN: screenshot_2: 00:00-00:05

4.2. Check the Enable Operant Training National Instruments Card Installed box and select the appropriate device ID. For each detector, indicate the corresponding port and line for the sensors [1].

4.2.1. SCREEN: screenshot_2: 00:05-00:15

4.3. In the Main window of the Sound Analysis Pro recorder, click Train to activate the sensors for the appropriate channels. A yellow button will appear [1].

4.3.1. SCREEN: screenshot_2: 00:28-00:34

4.4. Select the channel number of interest to record the name of the bird. In the Identification and Mode window, enter in the bird’s identification in the Name field [1].

4.4.1. SCREEN: screenshot_2: 00:45-00:52

4.5. To ensure that sound is played to the speakers, manipulate the settings in the Output Selection tab to select the appropriate speaker and channel that are connected to the speaker [1].

4.5.1. SCREEN: screenshot_2: 01:03-01:13
 
5. Song Testing Preference in Paired Females

5.1. To determine the female bird's side chamber preference, first place the female in the testing cage for at least 1 hour to allow her time to adjust to the cage [1].

5.1.1. WIDE: Talent placing bird into cage

5.2. Use a hand or an object of interest to ensure that the finch explores both sides of the chambers through the opening as necessary [1].

5.2.1. Object being used to direct bird to other side of chamber

5.3. In Sound Analysis Pro, open the Playbacks tab and click Sounds [1].

5.3.1. SCREEN: screenshot_3: 00:02-00:05

5.4. Then select the audio .wav file to play Silence in chamber 1 and chamber 2 [1].

5.4.1. SCREEN: screenshot_3: 00:06-00:15

5.5. In the Main tab, click Reset and Start [1].

5.5.1. SCREEN: screenshot_3: 00:17-00:26

5.6. At the end of the session, click Stop and record the number of triggers at each perch as displayed in the blue boxes [1-TXT].

5.6.1. SCREEN: screenshot_3: 00:33-00:43 TEXT: Select minimum number triggers/trial (e.g., ≥12 total perches)

5.7. Next, under the Playbacks tab, select the audio .wav file to play a Song from the side of the chamber with the fewest perch triggers and an unfamiliar song from the side chamber with the most perch triggers [1].

5.7.1. SCREEN: screenshot_3: 01:06-01:16

5.8. In the Main tab, click Reset and Start to begin the 1-hour song preference test [1].

5.8.1. SCREEN: screenshot_3: 01:18-01:23

5.9. Then calculate the chamber and song preference by dividing the number of triggers on the side chamber playing the partner's song by the total number of triggers [1].

5.9.1. LAB MEDIA: Figure 2A


Section – Results
6. Results: Representative Female Song Preference Data 

6.1. In this representative analysis, paired females preferred their partner’s song [1] and a significant difference was observed between the side chamber preference during silence to that observed during song playback [3].

6.1.1. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize paired data bars
6.1.2. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize silence paired data bar

6.2. Thus, the female preferentially triggered the song of her partner compared to the song of an unfamiliar male [1].

6.2.1. LAB MEDIA: Figure 2A 

6.3. When individual naive females were housed with individual unfamiliar males for 24-48 hours [1] and given two subcutaneous injections of the dopamine 2 receptor agonist quinpirole [2], the female birds preferred the song of the male they were with for only 24-48 hours [3].

6.3.1. LAB MEDIA: Figure 1B: JoVE Video Editor please add/emphasize isolated with male text
6.3.2. LAB MEDIA: Figure 1B: JoVE Video Editor please add/emphasize injection texts and arrows
6.3.3. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize song D2R agonist data bar

6.4. To ensure there was no difference in the total activity of the females between treatment groups that could account for the difference in song preference, the total number of perch triggers for each group was compared [1].

6.4.1. LAB MEDIA: Figure 2B

6.5. As expected, the total activity of the birds in any given treatment group was similar [1].

6.5.1.  LAB MEDIA: Figure 2B: JoVE Video Editor please add ns text and bracket over pairs of data bars or all data bars



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Natalie Lillie: When setting up the sensors, make sure that the infrared beam is aligned correctly. Also, be sure that each bird triggers a single count when she lands on a perch [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.4.1.)
7.2. [bookmark: _GoBack]Melissa Coleman: This procedure can be used to understand the neural circuits underlying song preference formation by injecting dopamine agonists directly into specific brain regions [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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