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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

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. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  48
Number of Shots:  64  (48 SCs)

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

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Bioethics Committee of the Institute of Neurobiology, National Autonomous University of Mexico


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Open Field Arena and Camera Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Acclimate both the triple-transgenic Alzheimer's disease mice and non-transgenic control mice in the behavioral testing room for 60 minutes before the experiment [1].
2.1.1. Establishing shot of the talent with the mouse cages in the testing room. Videographer: Please obtain a CU shot as well for this shot
2.2. Clean the acrylic open field arena thoroughly with 70% ethanol to remove residual odors and scent cues and allow the surface to dry completely [1].
2.2.1. Talent cleaning the acrylic open field arena with 70% volume per volume ethanol. 
2.3. Handle 70% ethanol in a well-ventilated area, away from heat or ignition sources. Allow the arena to dry completely before use [1].
2.3.1. Shot of 70% ethanol positioned away from heat or ignition sources.
2.4. Place the open field arena securely on the wooden platform and confirm that the structure is stable and free of vibrations [1]. Inspect the transparent acrylic walls and the matte floor surface to confirm they are free of dust, moisture, and reflective residues [2]. 
2.4.1. Talent places the open field arena on the wooden platform and inspects the arena setup for stability.
2.4.2. Talent inspecting the walls and floor for dust, moisture, or reflective residues.
2.5. Position the external lateral white light lamps on both sides of the arena at an approximate angle of 30 to 45 degrees relative to the arena plane to provide uniform illumination [1]. Adjust the lamp placement before the recording session [2] and verify that illumination at the arena level remains within the target range of 120 to 150 lux [3].
2.5.1. Talent positioning the external lateral white light lamps on both sides of the arena at an approximate angle of 30 to 45 degrees relative to the arena plane.
2.5.2. Talent adjusting the placement of the light lamps.
2.5.3. Talent checking illumination at the arena level using.
2.6. Position the camera below the arena in a bottom view configuration at a fixed distance of approximately 80 centimeters from the arena plane, ensuring complete visibility of the recording area [1]. 
2.6.1. Talent positioning the camera below the arena in a bottom view configuration approximately 80 centimeters from the arena plane.
2.7. Connect the camera to the computer system [1] and initiate the video acquisition software before introducing the animal [2].
2.7.1. Talent connecting the camera to the computer system.
2.7.2. SCREEN: Show the video acquisition software being launched on the computer.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21607773
2.8. Adjust the camera focus and field of view to ensure that the arena surface is visible and sharply resolved [1]. Acquire a reference image for spatial calibration by placing the checkerboard grid or calibration pattern with known dimensions on the arena plane [2].
2.8.1. SCREEN: Talent adjusting the camera focus and field of view for a sharp image of the arena surface.
2.8.2. Talent placing the checkerboard grid or calibration pattern with known dimensions on the arena.

3. Recording Spontaneous Locomotor Behavior
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Before placing the mouse into the arena, display the animal identifier in the video frame to ensure direct visual association between the recording and the corresponding experimental session [1].
3.1.1. Talent displaying the animal identifier within the video frame.
3.2. Initiate video recording before placing the mouse in the center of the open field arena to capture the initial exploratory behavior from the beginning of the session [1]. Gently place the mouse in the center of the open field arena [2].
3.2.1. SCREEN: Show the video acquisition software with recording being initiated.
3.2.2. Talent gently placing the mouse in the center of the open field arena.
3.3. Continuously record spontaneous locomotion for 3 minutes without any visual, auditory, or tactile disturbances. Limit recording sessions to one per mouse [1]. Monitor the live video feed on the computer screen to confirm uninterrupted recording and proper capture of the animal’s movements [2].
3.3.1.  SCREEN: Shot of the mouse moving freely in the open field arena during recording.
3.3.2. SCREEN: Show the live video feed being monitored during recording.
3.4. Verify camera alignment and illumination uniformity between recording sessions to ensure consistent recording conditions across animals [1]. 
3.4.1. Talent checking camera alignment between recording sessions.
3.5. At the end of the recording period, stop video acquisition [1] and carefully remove the animal from the arena using the same handling procedure used previously [2].
3.5.1. SCREEN: Show the video acquisition software with recording being stopped.
3.5.2. Talent carefully removing the mouse from the open field arena.
3.6. Return the animal to its home cage and allow the animal to rest before any further procedures [1].
3.6.1. Talent returning the mouse to its home cage.
3.7. Clean the open-field arena with 70% ethanol after the session and allow it to dry completely before introducing the next animal [1]. Confirm that no residual ethanol or odor remains on the arena surface before introducing the next animal [2].
3.7.1. Talent cleaning the open field arena with 70% volume per volume ethanol.
3.7.2. Talent inspecting the arena surface to confirm the absence of residual ethanol or odor.
3.8. Document the animal identifier, session date and time, experimental condition, and the operator name immediately after recording [1].
3.8.1. Talent recording the animal identifier, session date and time, experimental condition and operator name.
3.9. Save the video file in a dedicated folder using a standardized naming convention [1].
3.9.1. SCREEN: Show the video file being saved in a dedicated folder.
3.10. At the end of the experimental day, shut down the camera system and the lighting equipment to prevent drift in illumination settings across sessions [1].
3.10.1. Talent shutting down the camera system and lighting equipment.

4. Video Processing and Kinematic Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Acquire the raw videos in MOV (M-O-V) format [1]. Convert the videos to AVI format while maintaining a constant frame rate and resolution for compatibility with DeepLabCut (Deep-Lab-Cut) [2].
4.1.1. SCREEN: Show the raw video files in MOV format.
4.1.2. SCREEN: Show the video conversion process to AVI format with frame rate and resolution parameters maintained.
4.2. Back up all raw video files immediately after acquisition to a dedicated folder on the analysis computer and apply a standardized naming convention [2].
4.2.1. SCREEN: Show the raw video files being copied to a dedicated folder on the analysis computer and named.
4.3. Review each video in its entirety to confirm that the recording is complete and free of interruptions, dropped frames, or corruption. Exclude videos with acquisition errors from analysis [1].
4.3.1. SCREEN: Show a video being reviewed for completeness and image continuity.
4.4. Convert the videos to MP4 or uncompressed AVI format if the original format is not compatible with DeepLabCut [1].
4.4.1. SCREEN: Show incompatible video files being converted to MP4 H.264 or uncompressed AVI format.
4.5. Optionally, perform temporal trimming of the video footage to eliminate non-experimental intervals at the beginning and end of the session [1].
4.5.1. SCREEN: Show the beginning and end portions of a video being trimmed to remove non-experimental intervals.
4.6. Confirm that the resolution and frame rate match the acquisition parameters used during recording and remain consistent across all sessions [1]. 
4.6.1. SCREEN: Show the video resolution and frame rate being verified across multiple sessions.
4.7. Verify that the entire arena surface is visible within the video frame and no body parts are persistently occluded during locomotion [1]. Place all verified and processed videos into the designated project directory for DeepLabCut analysis [2].
4.7.1. SCREEN: Show a video frame with the entire arena surface and body parts visible.
4.7.2. SCREEN: Show verified and processed video files being organized into the DeepLabCut project directory.
4.8. Designate a video library for the project using either the videos intended for analysis or a representative subset for network training [1].
4.8.1. SCREEN: Show the selected video library containing analysis videos or a representative training subset.
4.9. Next, launch the Python environment and import the DeepLabCut package [1]. Create a new DeepLabCut project using the suitable command [1].
4.9.1. SCREEN: Show the Python environment being launched and the DeepLabCut package being imported.
4.9.2. SCREEN: Show the command deeplabcut.create_new_project('ProjectName','Author','VideoPath') being entered and executed in the Python environment.
4.10. Then, define the anatomical landmarks or body parts of interest in the config.yaml (config-Y-A-M-L) file while ensuring that the definitions are clear and anatomically consistent [1]. Optimize the body-part definitions for the experimental question and maintain identical body-part definitions across all animals and sessions [2].
4.10.1. SCREEN: Show the config.yaml file with anatomical landmarks or body parts being entered.
4.10.2. SCREEN: Show body part definitions selected according to the experimental objective.

5. Frame Extraction and Body Part Labeling
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Specify the start, stop, numframes2extract (Num-Frames-Two-Extract), and cropping_parameters in the config.yaml file according to the video length and spatial layout [1]. 
5.1.1. SCREEN: Show the start stop, numframes2extract, and cropping_parameters parameter being entered in the config.yaml file.
5.2. Using the appropriate command, extract representative frames [1]. Review the extracted frames to confirm the inclusion of variation in body posture, orientation, limb position, and gait-phase coverage across the recording [2]. 
5.2.1. SCREEN: Show the command deeplabcut.extract_frames(config_path, 'automatic', 'kmeans'/'uniform') being entered and executed.
5.2.2. SCREEN: Show extracted frames displaying variation in body posture, orientation, limb position, and gait phases.
5.3. Extract frames manually using the suitable command when specific gait cycle phases are required [1].
5.3.1. SCREEN: Show the command deeplabcut.extract_frames(config_path, 'manual') being entered and executed.
5.4. Next, launch the graphical labeling interface [1].
5.4.1. SCREEN: Show the command deeplabcut.label_frames(config_path) being entered and executed to open the graphical labeling interface.
5.5. Identify all predefined anatomical landmarks, including the representative video frame captured during acquisition [1] and the automated body point detection superimposed on the original frame [2]. Indicate the defined body landmarks and arena reference points used for analysis [3]. 
5.5.1. SCREEN: Show a representative video frame during acquisition with labeled landmarks.
5.5.2. SCREEN: Show automated body point detection overlaid on the original frame.
5.5.3. SCREEN: Show the defined body landmarks and arena reference points used for analysis.
5.6. Label all four limbs consistently by placing each landmark at the center of the paw over the plantar pads at ground contact [1].
5.6.1. SCREEN: Show landmarks being placed at the center of each paw over the plantar pads at ground contact.
5.7. Use the suitable command to save and inspect the labels and correct inaccurate annotations if needed [1].
5.7.1. SCREEN: Show the labels being saved and inaccurate annotations being corrected
5.8. When feasible, have a second trained evaluator label a subset of frames to assess inter-rater consistency [1].
5.8.1. SCREEN: Show a subset of frames being labeled by a second trained evaluator.


6. Video Analysis and Gait Quantification
Demonstrator: Click here to enter name of demonstrator(s) 
6.1. Use the appropriate command to run inference on the experimental videos [1]. Generate labeled videos to visually confirm tracking quality [2].
6.1.1. SCREEN: Show the command deeplabcut.analyze_videos(config_path, [video_path], save_as_csv=True) being entered and executed.
6.1.2. SCREEN: Show the command deeplabcut.create_labeled_video(config_path, [video_path]) being entered and executed, followed by a labeled video displaying tracked landmarks.
6.2. Set the pcutoff (P-Cut-Off) parameter in the config.yaml file to 0.6 to apply a confidence threshold during tracking visualization and evaluation [1].
6.2.1. SCREEN: Show the pcutoff parameter being set to 0.6 in the config.yaml file.
6.3. Import the output CSV files into the statistical computing environment [1] along with the corresponding analysis package and the custom scripts required for behavioral quantification [2].
6.3.1. SCREEN: Show the output CSV files being imported into the statistical computing environment.
6.3.2. SCREEN: Show the analysis package and custom scripts being loaded for behavioral quantification.
6.4. Convert frame indices to time using the original video sampling rate [1].
6.4.1. SCREEN: Show frame indices being converted to time values using the original video sampling rate.
6.5. To calibrate spatial dimensions, transform pixel coordinates into physical units using the known arena dimensions and the tracked arena corner landmarks [1].
6.5.1. SCREEN: Show pixel coordinates being transformed into physical units using arena dimensions and tracked arena corner landmarks.
6.6. Perform quality control on the tracked coordinates before metric extraction [1]. Consider points with a likelihood value below 0.3 as missing and replace missing points with linear interpolation when appropriate [2].
6.6.1. SCREEN: Show tracked coordinates being reviewed for quality control prior to metric extraction.
6.6.2. SCREEN: Show tracked points with likelihood values below 0.3 being identified as missing and replaced.
6.7. Identify outlier trajectories during visual inspection and correct or exclude outlier trajectories when necessary [1].
6.7.1. SCREEN: Show tracked trajectories being visually inspected to identify outliers and outlier trajectories being corrected or excluded.
6.8. Define gait segments using synchronized kinematic criteria based on body center displacement and hind limb motion [1]. Exclude non-locomotor behaviors such as rearing, turning, and grooming [2].
6.8.1. SCREEN: Show gait segments being identified using body center displacement and hind limb motion criteria.
6.8.2. SCREEN: Show segments containing rearing, turning, and grooming behaviors being excluded from the analysis.
6.9. Manually calibrate and refine the definition thresholds according to the experimental conditions and animal model to retain only robust, continuous locomotor bouts for análysis [1].
6.9.1. SCREEN: Show locomotor definition thresholds being adjusted and refined according to the experimental conditions and animal model.
6.10. Using the filtered continuous locomotor segments, compute gait metrics derived from geometric and temporal relationships among the tracked landmarks [1]. 
6.10.1. SCREEN: Show filtered continuous locomotor segments being processed for gait metric extraction.
6.11. Extract open field metrics such as total distance traveled, average speed, time spent moving, percentage of time spent moving, number and duration of walking bouts, and cumulative distance covered in the center, periphery, and corner zones [1].
6.11.1. SCREEN: Show the calculated open field metrics including total distance traveled, average speed, time spent moving, percentage of time spent moving, number and duration of walking bouts, and cumulative distance covered in the center, periphery, and corner zones.
6.12. Compile all outputs into a structured master file for downstream statistical analysis [1].
6.12.1. SCREEN: Show all extracted metrics and analysis outputs being compiled into a structured master file.
6.13. Generate visual representations, including trajectories, heatmaps, time-based displacement plots, gait patterns, and inter-limb coordination plots, using the appropriate computational environments and the plotting scripts described previously [1].
6.13.1. SCREEN: Show generated visual outputs including trajectories, heatmaps, time-based displacement plots, gait patterns, and inter-limb coordination plots.

6.13.2. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 135.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. In a representative non-transgenic mouse recording, the reconstructed body center trajectory showed continuous displacement across the arena [1]. The time-density and speed-coded visualizations highlighted regions of prolonged occupancy [2] and fluctuations in movement velocity during exploration [3].
7.1.1. LAB MEDIA: Figure 3A. 
7.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bright occupancy region where the animal spent more time.
7.1.3. LAB MEDIA: Figure 3B. Video editor: Highlight the tracks shown in grey color range
7.2. A representative triple transgenic-Alzheimer mouse recording showed more spatially constrained trajectories and reduced arena coverage [1], accompanied by a more localized occupancy distribution and extended periods of lower movement speed [2].
7.2.1. LAB MEDIA: Figure 3C. 
7.2.2. LAB MEDIA: Figure 3D. 
7.3. The reconstructed limb pattern of Non-transgenic mouse recording showed a regular alternation between forelimbs and hindlimbs, with a consistent temporal sequence of stance and swing phases across the recording period [1].
7.3.1. LAB MEDIA: Figure 4A. Video editor: Highlight the alternating colored bars for forelimbs and hindlimbs.
7.4. The gait map showed aligned and parallel limb trajectories reflecting a relatively homogeneous spatial organization of limb movement [1].
7.4.1. LAB MEDIA: Figure 4B. Video editor: Highlight the side-by-side limb tracks.
7.5. A representative triple transgenic-Alzheimer mouse recording showed greater temporal variability in stance phase duration and limb engagement [1]. The limb trajectories appeared more dispersed and less parallel, indicating greater spatial variability during stepping [2]. 
7.5.1. LAB MEDIA: Figure 4C. 
7.5.2. LAB MEDIA: Figure 4D. 
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