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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.3., 2.5., 2.9.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. Placing correctly a perforated divider between the observation cages may be a difficult task because the perforations must coincide with those in the cages. So, move the divider and cages to ensure their holes match.
5. Will the filming need to take place in multiple locations? 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. Alejandro Moyaho: Our protocol is significant because it provides an easy way to investigate which senses might be involved in contagious yawning in rats [1].

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

1.2. Alejandro Moyaho: The use of a non-invasive procedure and the availability of the application software, which speeds the calculations for measuring the contagious yawning, are the main advantages of this technique [1].

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

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

1.3. Alejandra Díaz-Loyo: Individuals who have never performed this technique should’t face major difficulties in the implementation, provided they methodically follow each step and seek professional advice when constructing the observation cages [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.4. Oscar Eduardo Juárez-Mora: Visual demonstration of this method aids in understanding the spatial arrangement of the observation cages during the experiments, helping to avoid errors in the assignation of the treatments [1].

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

Introduction of Demonstrator (Said by you on camera):

1.5. Alejandro Moyaho: Demonstrating the procedure will be Evelyn Beristain-Castillo, a post doc from my laboratory [1][2].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Benemérita Universidad Autónoma de Puebla.


Section - Protocol
2. Contagious Yawning Measurement
2.1. To set up a test session, transfer four rats into the observation room in individual cages [1]. While the animals are acclimating, place an inverted T-shaped table on a larger rectangular table under a ceiling lamp that sufficiently lights the room [2].
2.1.1. WIDE: Talent entering observation room with cage cart or similar
2.1.2. MED: Talent placing T-shaped table onto table Videographer Note: This shot was erroneously slated as 2.2.1 T2, and includes shot 2.2.1, 2.2.2 and 2.3.1
2.2. Place filter paper on the bottom of each observation cage [1] and place the cages in pairs on each side of the inverted T-shaped table [2].
2.2.1. MED: Talent placing paper into cage Videographer Note: T3 includes shot 2.2.2 and 2.3.1
2.2.2. MED: Talent placing cage(s) on side of T-shaped table
2.3. Position a divider between each pair of cages [1] and strategically place two digital camcorders such that each records the yawning behavior of each pair of rats [2].
2.3.1. MED: Talent placing divider
2.3.2. MED: Talent placing two camcorders NOTE: Shots 2.3.2 and 2.4.1. were combined in a single shot. 
2.4. After confirming that the camcorders are securely fixed to tripods and correctly orientated to the observation cages [1], connect the camcorders to a desktop computer to simultaneously monitor the behavior of the rats [2].
2.4.1. MED: Talent fixing camcorder and/or adjusting orientation NOTE: Shots 2.3.2 and 2.4.1. were combined in a single shot.
2.4.2. MED: Talent connect camcorder to computer
2.5. When the animals have acclimated for 15 minutes, place them in the observation cages according to the previously determined allocation [1] and set the automatic focus to “off” on each camcorder [2].
2.5.1. MED: Talent placing rat into cage Videographer Note: This shot includes multiple takes. 
2.5.2. CU: Focus being set
2.6. Start the video recording and a stopwatch at the same time [1], stopping the video recording at the end of the 60-minute observation period [2].
2.6.1. MED: Talent starting recording and stopwatch Videographer Note: This shot includes multiple takes.
2.6.2. CU: Recording being stopped on camcorder
2.7. When the observation is over, return the rats to their home cages in the animal facility with access to food and water [1].
2.7.1. MED: Talent putting rat into cage on cart
2.8. Then thoroughly clean the observation cages with a nontoxic detergent [1-TXT] before preparing the experimental set-up to perform the subsequent test sessions for the day [2].
2.8.1. MED: Talent cleaning cage TEXT: Clean wood to remove scents from previous rat
2.8.2. MED: Talent placing cleaned cage back onto table NOTE: Shots 2.8.1 and 2.8.2 were combined into one shot. 
2.9. After the last session, play back each video on a computer screen using any standard playback system for an Observer [1]. 
2.9.1. MED: Talent starting video for Observer, with monitor visible in frame as possible
2.10. Have the Observer first view each video to observe and record the yawning behavior onto data sheets once at normal speed [1] followed by additional viewings at slower speeds to make it easier to observe and measure the yawning [2].
2.10.1. LAB MEDIA: To be provided by Authors: Normal speed video of rat behavior/yawning
2.10.2. [bookmark: _GoBack]LAB MEDIA: To be provided by Authors: Slow speed video of rat behavior/yawning
2.11. To score the yawning, use vertical lines to represent the occurrence of a yawn with the minute written as a superscript [1-TXT].
2.11.1. CU: Vertical line being written on datasheet, then superscript being added, with previous yawn scores visible in frame as possible TEXT: Score yawning as sequence to record data w/ greater precision
3. Data Processing
3.1. When all of the yawns have been scored, transcribe the temporal sequence of yawns in each rat to a spreadsheet [1-TXT].
3.1.1. WIDE: Talent adding data into spreadsheet, with monitor visible in frame
3.1.2. SCREEN: To be provided by Authors: Heading being added to second column, with first column heading visible in frame, then 0 being added to column TEXT: See guide provided in supplementary materials for additional data processing/analysis details
3.2. If the yawning was recorded to the nearest minute, enter the number of yawns at each relevant minute and use “zero” to fill in the cells when no yawn occurred in a given minute. Then save the worksheet as a text file [1].
3.2.1. SCREEN: To be provided by Authors: Number of yawns being entered for one minute, then 0 being entered for different minute, then file being saved
3.3. If the yawning was recorded to the nearest decimal of a minute, type in the sequence top down and use “NA” (N-A) to fill in the empty spaces of the rat columns in which the numbers of yawns in the rows is lower than that of the column with the maximum number rows of yawns recorded for a rat. Then save the worksheet as a text file [1].
3.3.1. SCREEN: To be provided by Authors: Sequence being entered, then NA being entered, then worksheet being saved
3.4. When all of the data have been entered, import the text file into R [1]. 
3.4.1. MED-over the shoulder: Talent importing data, with monitor visible in frame
3.5. Save the program codes with the extension .R [1] and download the specific program code depending on whether the yawns were recorded as integers or fractional numbers [2]. 
3.5.1. SCREEN: To be provided by Authors: Program code(s) being saved, then code being downloaded/being selected for download/download being initiated
3.6. Then run the program for each pair of rats and the desired number of time frames [1].
3.6.1. SCREEN: To be provided by Authors: Program being run
3.7. At the end of the run, run the program again using a random distribution of the number of yawns from each rat [1].
3.7.1. SCREEN: To be provided by Authors: Program being run with random distribution
3.8. To create yawn contagion curves, use the data previously saved in the spreadsheet [1] to subtract the non-contagion rates from the contagion rates for each pair of rats, the time window, and the test situation, separating the analyses of the observed data and artificial data [2].
3.8.1. MED: Talent opening R software, with monitor visible in frame
3.8.2. SCREEN: To be provided by Authors: Non-contagion rates being subtracted from contagion rates


Section – Results
4. Results: Representative Yawn Contagion Curves 

4.1. In this representative experiment, the yawn contagion between unfamiliar male rats was measured over a range of time windows that varied from 1 to 10 minutes [1].

4.1.1. LAB MEDIA: Figure 2

4.2. These yawn contagion curves indicate that only olfactory communication rats in cages with a perforated, opaque divider exhibited yawn contagion [1], which is evident from time window 4 and onward [2], as the confidence interval of the averages does not overlap with the confidence interval of the randomly allocated numbers of yawns over the 60-minute period [3].

4.2.1. LAB MEDIA: Figure 2
4.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize green data points in Figure 2A from 4-10 time window
4.2.3. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize solid grey line in Figure 2A

4.3. The band indicated, as expected, that a random allocation of the number of yawns in each rat in the observation period produced yawn rates that oscillated at approximately zero, without demonstrating any apparent pattern [1].

4.3.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize black data line in Figure 2A

4.4. In this representative experiment with familiar male rats, none of the four test situations stimulated yawn contagion [1] because their confidence intervals overlapped with the randomly generated confidence interval band [2].

4.4.1. LAB MEDIA: Figure 3
4.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please outline solid grey lines and emphasize circle data points in all four graphs

4.5. Further, there were no differences among the four test situations, even though the overall increase in yawn contagion over the 10 time windows differed from a 0 slope [1].

4.5.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize black data lines in all four graphs



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Alejandro Moyaho: Remember to keep track of the familiar and unfamiliar identities of the rats for a correct interpretation of the results and to clean the observation cages between experiments [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Alejandra Díaz-Loyo: A pharmacological procedure may be used to block auditory communication and to completely separate the hearing effects on contagious yawning from the effects from the other senses [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.3. Oscar Juárez-Mora: This technique has paved the way for comparing contagious yawning across species, both in terms of the senses involved and the strength of the response, by comparing contagious yawning curves [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.4. Evelyn Beristain-Castillo: Remember to carefully handle the observation cages, because they can accidentally break and cause injuries [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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