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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 5-Minute walk, approximately .3 miles. 

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes.

Current Protocol Length
Number of Steps:  23
Number of Shots:  58 (45 SC) 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Mikaela Scott: This protocol validates a low-cost and open-source, three-chamber open-tank free swim task investigating social preference in zebrafish. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research contexts or systems in which this protocol can be applied.
1.2. Kaitlyn Kinslow: This protocol can be used with various species and allows undergraduate researchers to investigate social preference with minimal resources. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Mikaela Scott: This protocol can be used by researchers to investigate a zebrafish’s tendency to visually engage with two different social stimuli and determine which stimulus is preferred.  
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



Are there any additional methods or analyses that can be performed following this procedure?
1.4. Kaitlyn Kinslow: Researchers can use different species or stimulus configurations as well as investigate other responses such as darting or erratic swimming.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Mikaela Scott: The system offers a platform to study translational models for social functionability and could explore pharmacological and environmental manipulations. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Videographer: Obtain headshots for all authors available at the filming location.



`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.


What problem in your field of research does your JoVE article address?
1.6. Kaitlyn Kinslow, Undergraduate Researcher – Christopher Newport University
: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
	
What is the key takeaway you hope viewers remember after watching your video article?
1.7. Mikaela Scott, High School Researcher – Governor’s School for Science & Technology: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee at the Christopher Newport University 



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. OBS Studio Configuration for Zebrafish Behavioral Video Acquisition
Demonstrators: Mikaela Scott and Kaitlyn Kinslow 

2.1. To begin, prepare the 3-chamber open-tank free-swim task apparatus [1] with a center experimental chamber and 2 flanking stimulus chambers [2]. Install the backlighting system, opaque dividers, and polarizing filters to optimize visual isolation and video contrast [3]. Mount and align the cameras in front of the chambers using the camera support frame [4]. Prepare the testing environment with blackout curtains and stable holding conditions before initiating behavioral testing [5].

2.1.1. WIDE: Talent showing the complete 3-chamber open-tank free-swim task apparatus. 
2.1.2. Close-up of the apparatus and pointing to the central experimental chamber and 2 flanking stimulus chambers.
2.1.3. Talent positioning or adjusting the positions of the backlighting system, opaque dividers, and polarizing filters around the chambers.
2.1.4. Talent mounting the camera on the camera support frame in front of the chambers.
2.1.5. Talent drawing the blackout curtains in the testing area.


2.2. For configuring the acquisition software, download Open Broadcaster Software and install it on a Windows-operated local computer [1]. Launch Open Broadcaster Software Studio [2] and run the Auto-Configuration Wizard to optimize the settings for the specific recording needs, hardware resources, and network conditions [3].
2.2.1. SCREEN: Open Broadcaster Software being downloaded and installed on a Windows-operated local computer.
2.2.2. SCREEN: Open Broadcaster Software Studio launching.
2.2.3. SCREEN: The Auto-Configuration Wizard running in Open Broadcaster Software Studio.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21536098 

2.3. Verify the basic settings before camera configuration [1]. Set the Base (Canvas) Resolution (base canvas resolution) to match the display resolution [2] and set the Output (Scaled) Resolution (output scaled resolution) to the desired recording resolution, such as 720 pixels [3].
2.3.1. SCREEN: opening the basic settings panel.
2.3.2. SCREEN: The Base (Canvas) Resolution being set to match the display resolution.
2.3.3. SCREEN: The Output (Scaled) Resolution being set to 720 pixels.

2.4. Then, create a scene by right-clicking in the Scenes box [1]. Assign a name to the scene [2] and use it to define the stream layout [3].
2.4.1. SCREEN: A new scene being created by right-clicking in the Scenes box .
2.4.2. SCREEN: A name being assigned to the scene.
2.4.3. SCREEN: The scene layout being configured.

2.5. Add a new source by right-clicking in the Sources box  [1] and select Video Capture Device to add a webcam [2]. Assign each camera a distinct name, such as camera-left, camera-center, and camera-right [3].
2.5.1. SCREEN: A new source being added from the Sources box.
2.5.2. SCREEN: Video Capture Device being selected to add a webcam.
2.5.3. SCREEN: Distinct names being assigned to each camera, such as camera-left, camera-center, and camera-right.

2.6. Repeat the process for additional cameras or sources as needed [1].
2.6.1. SCREEN: Additional cameras or sources being added.

2.7. Position and resize the sources in the preview window [1]. Ensure that the camera is visible by confirming that it is listed above the other sources in the Sources list [2].
2.7.1. SCREEN: Sources being positioned and resized in the preview window.
2.7.2. SCREEN: Cursor hovering over the camera listed above the other sources in the Sources list.

2.8. To center the camera view on the canvas, select the source in the Sources list until a red bounding box appears [1]. Press Control+D (control plus D) to apply Center to Screen [2].
2.8.1. SCREEN: The source being selected in the Sources list and the red bounding box appearing.
2.8.2. SCREEN: Control+D being pressed to apply Center to Screen.

2.9. Fill the entire screen with a source by pressing Control+F (control plus F) to apply Fit to Screen or Control+S (control plus S) to apply Stretch to Screen, if desired [1]. Crop the source by holding the Alt key while dragging the bounding box [2]. Verify the cropping by confirming that the edges turn green [3].
2.9.1. SCREEN: Control+F applying Fit to Screen or Control+S applying Stretch to Screen.
2.9.2. SCREEN: The Alt key being held while the bounding box is dragged to crop the source.
2.9.3. SCREEN: Cursor hovering over the cropped source with green edges.

2.10. Next, adjust the video properties, such as brightness and contrast, by double-clicking the selected camera in the Sources list [1]. Select Configure Video [2] and modify the settings using the properties menu [3].
2.10.1. SCREEN: The selected camera being double-clicked in the Sources list.
2.10.2. SCREEN: Configure Video being selected.
2.10.3. SCREEN: Brightness and contrast settings being adjusted in the properties menu.


3. Acclimation of Adult Zebrafish in the 3-Chamber Open-Tank 
Demonstrator: Kaitlyn Kinslow 

3.1. Fill all 3 chambers with water from the housing tanks [1]. Place opaque barriers between the chambers and leave them in place throughout the acclimation period [2]. Transfer 1 adult Danio rerio to the central chamber and allow the animal to acclimate for a minimum of 1 hour [3-TXT].
3.1.1. Talent filling all 3 chambers with water from the housing tanks.
3.1.2. Talent placing opaque barriers between the chambers.
3.1.3. Talent transferring 1 zebrafish to the center experimental chamber. 

3.2. At the beginning of the acclimation period, place the artificial social stimuli in the flanking left stimulus chamber [2]. Then, transfer a small shoal of 4 fish, consisting of 2 males and 2 females of similar size, age, and familiarity, to the right stimulus chamber [3].
3.2.1. Talent placing the artificial social stimuli in the left stimulus chamber.
3.2.2. Talent transferring the shoal of 4 fish to the right stimulus chamber.

3.3. During acclimation, supply all chambers containing live animals with a submersible heater set at 26 degrees Celsius, a bubbler stone connected to the aquarium air pump, and a tank lid to maintain stable holding conditions [1].
3.3.1. Talent placing the submersible heater, bubbler stone connected to the aquarium air pump, and tank lid on all chambers containing live animals.


4. Experimental Social Preference Testing in Adult Zebrafish

4.1. Remove the heaters and bubbler stones before initiating the experimental session [2].
4.1.1. Talent removing the heaters and bubbler stones before initiating the experimental session.

4.2. Place the social stimuli being tested in each flanking tank [1]. Transfer the test subject to the center tank [2]. Use the single camera on the center tank to record video for each test subject [3].	Comment by Poornima  G: Authors: Are the acclimation stimuli removed before this step?  Are different or fresh stimuli added here? 	Comment by Poornima  G: And the subject is already placed in the central tank during acclimation. So I think it is better to remove these steps	Comment by Poornima  G: Authors: Please check these 2 points
4.2.1. WIDE: Talent placing the social stimuli in each flanking tank.
4.2.2. Talent transferring the test subject to the center tank.
4.2.3. Talent starting the camera and Shot of the single camera on the center tank recording video for the test subject.

4.3. Launch Open Broadcaster Software Studio and resize the central camera view to fill the screen by clicking and dragging the video corners [2]. Then, select Start Recording under Controls [3].
4.3.1. SCREEN: Opening OBS and the center camera view being resized to fill the screen by dragging the video corners.
4.3.2. SCREEN: Start Recording being selected under Controls.

4.4. Immediately after recording is initiated, remove the opaque barriers using the pulley-string system and continue recording for 10 minutes [1].
4.4.1. Talent removing the opaque barriers using the pulley-string system and observing the tank/pointing to the freely moving zebrafish in the tank.

4.5. End the session by selecting Stop Recording under Controls [1]. Access the recorded sessions by selecting File in the top-left menu and choosing Show Recordings from the drop-down menu [2].
4.5.1. SCREEN: Stop Recording being selected under Controls.
4.5.2. SCREEN: File > Show Recordings being selected from the top-left menu.


5. Motion Tracking and Behavioral Analysis of Zebrafish Social Preference
Demonstrator: Kaitlyn Kinslow 

5.1. Load 4 to 5 videos into a motion-analysis software application, such as DeepLabCut [1] and extract 20 to 30 frames from each video [2]. Define at least 3 primary tracking points, such as the head, trunk, and tail [3]. Train the network to track these points across the frames [4].
5.1.1. SCREEN: 4 to 5 videos being loaded into DeepLabCut for model training.
5.1.2. SCREEN: 20 to 30 frames being extracted from each video.
5.1.3. SCREEN: Primary tracking points, such as the head, trunk, and tail, being defined.
5.1.4. SCREEN: The network being trained to track the defined points across the frames.

5.2. Use a ResNet-101-based neural network to train the model [1]. Determine the number of iterations required to complete training [2] and determine a p-cutoff value between 0.5 and 1 [3].
5.2.1. SCREEN: A ResNet-101-based neural network being selected for model training.
5.2.2. SCREEN: The number of training iterations being set between 100,000 and 200,000.
5.2.3. SCREEN: A p-cutoff value being set between 0.5 and 1.

5.3. Next, deploy the fully trained DeepLabCut model on the remaining experimental videos [1] and extract positional data for each trial, following the user guide [2-TXT].
5.3.1. SCREEN: The fully trained DeepLabCut model being deployed on the remaining experimental videos.
5.3.2. SCREEN: Positional data being extracted for each trial. TXT: https://deeplabcut.github.io/DeepLabCut/docs/beginner-guides/Training-Evaluation.html

5.4. Then, use a coding software, such as Python, to define and analyze movement across the 3 vertical arena zones of equal width to quantify preference [1]. Measure the time in each zone using at least 2 body points within the identified zone to reduce tracking noise [2]. Calculate the total time in each zone by dividing the total frames in the zone by the total frame count [3].
5.4.1. SCREEN: defining and analyzing movement across the 3 vertical arena zones in Python.
5.4.2. SCREEN: Time in each zone being measured using at least 2 body points within the identified zone.
5.4.3. SCREEN: The total time in zone formula being applied for the analysis.

5.5. Use the same coding software to define and measure the time spent motionless, such as freezing [1]. Define the movement threshold at 2 to 5 pixels per frame with a minimum consecutive frame count of 15 frames [2].
5.5.1. SCREEN: Coding software being used to define and measure the time spent motionless.
5.5.2. SCREEN: The movement threshold being set at 2 to 5 pixels per frame with a minimum consecutive frame count of 15 frames.

5.6. Finally, compile and export the measurements for statistical analysis and visualization [1].
5.6.1. SCREEN: Measurements being compiled and exported.

Results
6. Results 

6.1. Subjects spent significantly more session time in the right zone closest to the live shoal [1-TXT] than in the middle zone [2] or the left zone closest to the artificial mobile stimulus [3]. The difference in time spent between the middle zone and the left zone was not statistically significant [4].
6.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled Right-Live Shoal. TXT: (N = 23, 11 males and 12 females) 
6.1.2. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled Middle.
6.1.3. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled Left-Mobile.
6.1.4. LAB MEDIA: Figure 3A. Video editor: Highlight the comparison line between Middle and Left-Mobile labeled (ns).

6.2. Subjects spent significantly less session time motionless in the middle zone [1] than in the right zone closest to the live shoal [2] or the left zone closest to the mobile [3].
6.2.1. LAB MEDIA: Figure 3B. Video editor: Highlight the bar labeled Middle.
6.2.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bar labeled Right-Live Shoal.
6.2.3. LAB MEDIA: Figure 3B. Video editor: Highlight the bar labeled Left-Mobile.

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.

Watch this video and apply the settings while capturing the screen to obtain high quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 
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