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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? 
2.2.-2.5., 2.8., 2.9.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.8. Choosing threshold level: Finding the right threshold is critical and requires some experience. It is recommended that new users use the non-"fast" algorithms and monitor analyses online to ensure that it works properly.
4.2. Validating tracking results: It is important that the experimenter validate the tracking by examining the tracked path and make sure that it is located within the area accessible to the animal. 
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. Shlomo Wagner: Exploring the neurobiological mechanisms of social behavior requires behavioral tests that can be applied to animal models in an unbiased and observer-independent manner [1]. 

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

1.2. Shlomo Wagner: Our system allows the detailed investigation of social behaviors and their dynamics in small rodent models and supports accurate comparisons between strains, conditions, and treatments [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. Shai Netser: This system may be used for any type of social discrimination test, such as discriminating between males and females. Moreover, there are no limits to the sizes of the subjects [1].

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

1.4. Shani Haskal de la Zerda: The analysis requires some experience for selecting the optimal parameters for tracking. For new users, I recommend monitoring the tracking on the computer screen for the initial evaluation [1].

1.4.1. INTERVIEW: Above Talent speaking 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)

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the University of Haifa.
	


Section - Protocol
2. Behavioral Paradigm
2.1. At least 1 hour before the analysis, place the home cages of all of the mice in the experimental room for acclimation [1-TXT].
2.1.1. WIDE: Talent entering room with cage(s) TEXT: Subjects: 2-4-mo-old male mice; Stimuli: 21-30-d-old juvenile mice
2.2. At the end of the acclimation period, insert two empty chambers into the arena at two opposite corners of the chamber [1] and place the subject mice in the middle of the arena for 15 minutes of habituation [2-TXT].
2.2.1. Talent placing chamber(s) into arena Videographer: Important step
Added shot: Talent placing arena into acoustic chamber. NOTE: not sure how it was slated or how it fits in with the VO. 
2.2.2. Talent placing mice into arena Videographer: Important step TEXT: See text for rat behavior paradigm details
2.3. During this period, place the two social stimuli mice in different chambers located outside of the arena for habituation [1] and a 5- x 5- x 5-centimeter plastic toy with a distinct shape and color in another chamber [2].
Author NOTE: You may want to remove 2.3.3 (formerly 2.7.2) completely, since the order in which they were videotaped is confusing. So, maybethe VO should just mention the placement of two social stimuli while showing the placement of the first.
2.3.1. Stimulus mouse being placed into chamber Videographer: Important step

2.3.2. [bookmark: _Hlk18419081]Toy being placed into chamber Videographer: Important step
2.3.3. Stimulus mouse being placed into chamber.
Author NOTE: Please notice that we decided to change the protocol (also changed in the manuscript) and (optionally) add shot 2.7.2 after 2.3.2.
2.4. To perform the SP (S-P) test, start recording with a video camera [1].
2.4.1. Talent starting recording Videographer: Important step TEXT: SP: social preference
2.5. Immediately remove the two empty chambers [2] and place the social and object stimuli chambers in the corners of the arena that had been empty during the habituation [2].
2.5.1. Talent removing chamber(s) Videographer: Important step
2.5.2. Talent placing chamber(s) into arena Videographer: Important step
2.6. Allow the subject to interact with the stimuli for 5 minutes [1] before stopping the recording [2] and removing the stimuli-containing chambers from the arena [3].
2.6.1. Mouse interacting with stimuli
2.6.2. Talent stopping recording
2.6.3. Talent removing chambers
2.7. Then leave the subject in the empty arena for 15 minutes [1]. During this period, replace the object stimulus with a novel social stimulus mouse for a 15-minute habituation period [1].
2.7.1. Shot of subject in arena
2.7.2.  NOTE: This shot was moved to 2.3.3.
2.8. To perform a social novelty preference test, start the video recording [1] and insert the chamber containing the same social stimulus animal as used for the SP test [2] and the chamber containing the novel social stimulus mouse into the two corners of the chamber that were not used for the SP test [3].
2.8.1. Talent starting recording
2.8.2. Familiar stimulus chamber being placed into arena Videographer: Important step
2.8.3. Novel stimulus chamber being placed into arena Videographer: Important step
2.9. Allow the subject to interact with the stimuli for 5 minutes [1] before stopping the recording [2] and removing the subject and chambers from the arena [3-TXT].
2.9.1. Subject interacting with stimulus Videographer: Important step
2.9.2. Talent stopping recording
2.9.3. Talent removing subject and chambers TEXT: Return subject to home cage; Leave stimuli in chambers for next experiment or return to home cages
2.10. Then clean the arena and chambers with running water [1] and 10% ethanol [2-TXT].
2.10.1. Talent cleaning arena and/or chambers with water NOTE: 2.10.1. and 2.10.2. were shot together. 
2.10.2. Talent cleaning arena with ethanol, with ethanol container visible in frame TEXT: Let materials air dry

3. Behavioral Analysis
3.1. To use the Track Rodent graphic user interface to analyze the mouse behavior, open MATLAB [1] and right click to select Add to Path, Selected Folders, and Subfolders to add all of the subfolders to the working path [2].
3.1.1. WIDE: Talent opening MATLAB
3.1.2. SCREEN: screenshot 1: 00:23-00:37
3.2. Enter “TrackRodent” into the command window and press Enter [1].
3.2.1. SCREEN: screenshot 1: 00:37-00:45
3.3. Select Load session file to upload single or multiple video files [1]. A movie inspector that allows a frame-by-frame inspection of the video clip will immediately be opened for the first file in the list [2-TXT].
3.3.1. SCREEN: screenshot 1: 00:45-00:57
3.3.2. SCREEN: screenshot 1: 00:57-01:10 TEXT: Use inspector to define 1st and last frames
3.4. To inspect additional video files, click Inspect movie to open the video inspector and select a specific video file of interest at any time [1].
3.4.1. SCREEN: screenshot 1: 01:27-01:33
3.5. Select the species tested if necessary and click Exclude area to exclude all of the areas that may interrupt the tracking in accordance with the colors of the subject and arena [1].
3.5.1. SCREEN: screenshot 1: 01:36-01:55 Video Editor: please speed up
3.6. To define each chamber as a ‘stimulus’ area for automatic detection of its investigation by the subject, check the polygon or elliptical box and click Stimulus X to allow the stimulus areas to be marked [1].
3.6.1. SCREEN: screenshot 1: 02:13-02:35 Video Editor: please speed up
3.7. Then select the desired algorithm from the list and enter the starting and ending frame numbers for the analysis in the corresponding edit boxes [1].
3.7.1. SCREEN: screenshot 1: 02:36-02:49 Video Editor: can speed up
3.8. To evaluate the automatic detection of the subject borders for a given threshold, enter a value into the relevant threshold field and press Enter [1].
3.8.1. SCREEN: screenshot 1: 02:49-03:06 Video Editor: can speed up
3.9. For starting a behavioral analysis of all of the selected files, move to the first file and click Start [1].
3.9.1. SCREEN: screenshot 1: 03:07-03:20 
3.10. Shai Netser: Finding the right threshold is critical and requires experience. It is recommended that new users use the non-"fast" algorithms and monitor the analyses online to ensure that they work properly [1].

3.10.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
3.11. At the end of the analysis, a results file will be saved for each movie in the same directory of the movie files [1].
3.11.1. SCREEN: screenshot 2: 00:00-00:10
4. Data Presentation
4.1. To inspect the results of each movie file, click Load results file [1] and select the .mat files generated by the behavioral analysis [2].
4.1.1. WIDE: Talent at computer, clicking Load results file, with monitor visible in frame
4.1.2. SCREEN: screenshot 2: 00:10-00:20
4.2. Move between the toggle buttons to examine the Mouse location trace [1], Stimuli exploration along session [2], and Total stimuli exploration time [3].
4.2.1. SCREEN: screenshot 2: 00:20-00:25
4.2.2. SCREEN: screenshot 2: 00:25-00:30
4.2.3. SCREEN: screenshot 2: 00:30-00:47
5. Population Analysis
5.1. For population analysis, in the Track Rodent folder in MATLAB [1], enter Track Rodent Population Summary as one word in the command window [2].
5.1.1. WIDE: Talent opening folder
5.1.2. SCREEN: screenshot 3: 00:16-00:31
5.2. Click Enter and Choose results files to upload multiple Track Rodent results files [1].
5.2.1. SCREEN: screenshot 3: 00:31-00:43
5.3. Fill in the numbers of the Last frame for analysis, Test name, Stimulus 1 name, and Stimulus 2 name [1] and select all of the appropriate boxes for the desired analyses from the optional list [2].
5.3.1. SCREEN: screenshot 3: 00:43-01:04 Video Editor: please speed up
5.3.2. SCREEN: screenshot 3: 01:04-01:12
5.4. Check the Export box to extract the results to spreadsheet in a single file [1].
5.4.1. SCREEN: screenshot 3: 01:13-01:17
5.5. Then click Start and wait until the program reports in the status line the analysis parameters and that data have been saved [1].
5.5.1. SCREEN: screenshot 3: 01:18-01:38 Video Editor: please speed up



Section – Results
6. Results: Representative Mouse Behavior Analysis During SP Testing 

6.1. In this experiment, the mean total investigation time of the population of subjects toward each of the two stimuli [1] depicts a clear preference of the subject toward the social stimulus [2].

6.1.1. LAB MEDIA: Figure 3A
6.1.2. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize the red data bar

6.2. The social preference was maintained by the subject throughout the session [1], although the preference seemed slightly stronger early in the session [2].

6.2.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize red data line
6.2.2. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize red data line from 0-100 on x-axis

6.3. The investigation time for each stimulus can be categorized according to the bout duration into short [1] … medium [2] … and long bouts [3] in addition to the total investigation time [4].

6.3.1. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize 0-6 data bars
6.3.2. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize 7-19 data bars
6.3.3. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize 20-max data bars
6.3.4. LAB MEDIA: Figure 3C: JoVE Video Editor please emphasize Total time data bars

6.4. As observed, there was no difference between the stimuli in the short bouts [1], while the medium and long bouts showed clear social preferences [2], suggesting that in C57BL/6J (C-fifty-seven-black-six-J) mice, short bouts reflect curiosity, while long bouts reflect an interaction between the subject and the stimuli [3].

6.4.1. LAB MEDIA: Figure 3D: JoVE Video Editor please emphasize data lines from 0-6 s
6.4.2. LAB MEDIA: Figure 3D: JoVE Video Editor please emphasize data lines from 7-60 s
6.4.3. LAB MEDIA: Figure 3D 

6.5. In addition, heatmaps of the investigation bouts toward the social stimulus [1] and object during the course of the test can be generated for the whole population of subjects [2], with the colors coding the bout duration [3].

6.5.1. LAB MEDIA: Figures 3R and 3S: JoVE Video Editor please emphasize Figure 3R
6.5.2. LAB MEDIA: Figures 3R and 3S: JoVE Video Editor please emphasize Figure 3S
6.5.3. LAB MEDIA: Figures 3R and 3S: JoVE Video Editor please emphasize Figure key
6.6. Importantly, the rate of transitions made by subjects from one stimulus to another was highest during the first 2 minutes of the test [1] before gradually declining [2]. The same tendency was apparent in the distribution of mean transition rate over time [3].

6.6.1. LAB MEDIA: Figure 3P: JoVE Video Editor please emphasize data line from 0 to about 120 s
6.6.2. LAB MEDIA: Figure 3P: JoVE Video Editor please emphasize data line from about 120 to end of data
6.6.3. LAB MEDIA: Figures 3Q: JoVE Video Editor please sequentially add/emphasize data bars from 1 to 5 min



6.7. 

Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Shai Netser: This method can be used with animals connected to electrophysiological recording or optogenetic stimulating systems by a wire. For this, we use a special algorithm [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Shai Netser: Our system is currently in use by several laboratories worldwide for various paradigms requiring small rodent tracking. It may be used for assessing behavioral dynamics in any discrimination test [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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