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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., 3.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect is training the rats to traverse the walkway at a steady speed, without stopping or turning around (steps 2.4 and 2.5). Three days of habituation is typically enough time to train the rats. We try to make the habituation process as stress free as possible; the more comfortable the rats are, the better they will cross the walkway at a natural pace. 
5. Will the filming need to take place in multiple locations? Authors: if Hayley Bounds would like to submit her own footage, please see our author submitted video guidelines to make sure the footage will be accepted for incorporation into your video. 


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. Devon Poeta:  We are presenting a new gait analysis system that is a user-friendly, accurate, and affordable alternative to commercial gait systems [1].

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

1.2. Hayley Bounds: The use of a semitransparent floor and correctly-placed lighting creates high-contrast paw prints for analysis while obscuring the animal’s body [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. Devon Poeta: Our system can be used to assess motor function in a wide range of injury and disease models, such as spinal cord or nerve damage, neurodegenerative diseases, or neuromuscular disorders [1].

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

1.4. Hayley Bounds: Both our gait apparatus and automated program, PrAnCER, can easily be adapted to fit different experimental setups or animal models. [1].

1.4.1. 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)

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




Section - Protocol
2. Gait Analysis Apparatus Preparation and Animal Habituation
2.1. To set up a gait analysis walkway, place a clear, plexiglass, enclosed walkway on a clear plexiglass floor [1-TXT] and cover the floor with a piece of 16-pound cotton fiber drafting cut to the same width as the walkway [2].
2.1.1. WIDE: Talent placing walkway onto floor TEXT: Walkway dimensions: 36” L x 3” W x 4.5” H  Author comment: Switch the order of 2.1.1 and 2.1.2 so that the cotton fiber is placed on the floor first, then the walkway is placed. (This is also noted on the video)
2.1.2. CU: Cotton fiber being placed onto floor
2.2. Then place a camera with an at least 30 frames per second frame rate directly below the walkway to capture the middle of the track [1] and secure a strip of 12-volt light emitting diode lights with 18 light emitting diodes/foot approximately 2 inches away from and 1 inch above the floor of the walkway to illuminate the track [2].
2.2.1. MED: Talent placing camera  Author comment: We didn’t want to move the camera as it was already set up in a particular place, so we just gestured towards the camera and pretended to adjust it.
2.2.2. CU: Strip being secured  Author comment: Similarly, we didn’t want to completely disrupt the exiting light strip, so we gestured towards where to place them and secured one loose end.
2.3. To habituate the animals to the walkway, place the rat home cage at the surface level at the end of the gait walkway to serve as a goal box [1-TXT] and allow the rat to walk from the hand down the length of the walkway to the home cage [2].
2.3.1. MED: Talent placing cage at end of walkway TEXT: Age/locomotor-impaired rats may benefit from ramp/step into deep home cages
2.3.2. CU: Rat walking down hand to walkway
2.4. Rats will often stop at the end of the walkway to look around before jumping down into the home cage [1]. If a rat takes longer than 1 minute to exit the walkway, encourage the animal to enter the home cage with a gentle push [2].
2.4.1. CU: Shot of rat pausing at end of walkway before jumping into home cage 
2.4.2. CU: Shot of rat at end of walkway, then rat being gently pushed
2.5. If the rat turns around, use a small piece of plexiglass to block the “start” end of the walkway [1-TXT].
2.5.1. CU: Shot of rat turning around and piece of plexiglass being placed to block walkway TEXT: Repeat habituation x3/rat
3. Gait Testing Procedure
3.1. When the rats are comfortable crossing the walkway at a steady pace without freezing, adjust the settings on the webcam software to achieve the clearest picture of the paw prints [1] and record each run separately, labeling the runs appropriately for use with the automated analysis program [2]. 
3.1.1. WIDE: Talent at computer, adjusting software
3.1.2. SCREEN: To be provided by Authors: Run being labeled
3.2. After confirming that there are no spots or debris on the vellum [1], begin recording a few seconds before the rat enters the walkway [2] and stop once the rat exits the walkway and enters the home cage [3].
3.2.1. CU: Shot of spot/debris-free vellum  Author comment: I would maybe move this shot to after the new step 2.1.1 (placing the cotton fiber)
3.2.2. MED: Talent starting recording
3.2.3. CU: Rat exiting walking and entering home cage
3.3. Devon Poeta: It is important to make sure that the recorded videos capture at least 4 consecutive steps that occur without pause or acceleration to accurately reflect each animal’s motor function [1].
3.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
3.4. Wipe down the walkway with ethanol after each rat [1], replacing the vellum as needed [2].
3.4.1. CU: Walkway being wiped
3.4.2. CU: Walkway being replaced TEXT: Repeat until 3 acceptable runs completed/10 min elapse
4. Paw-Print Analysis of Contrast-Enhanced Recordings (PrAnCER) Automated Analysis
4.1. For analysis of the gait recordings, place all of the videos to be analyzed in a single folder [1] and run the Paw-Print Analysis of Contrast-Enhanced Recordings, or PrAnCER (prancer), Python script [2].
4.1.1. WIDE: Talent at computer placing video(s) into folder, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: PrAnCER script being run
4.2. In the pop-up menu, click Choose a folder to select the folder of videos and select the appropriate custom options for the analysis as desired [1-TXT].
4.2.1. SCREEN: To be provided by Authors: Choose a folder being clicked, then folder being and custom options being selected TEXT: Click ? by each parameter for detailed description
4.3. Click Continue when finished [1].
4.3.1. SCREEN: To be provided by Authors: Continue being clicked
4.4. To define a region of interest on the image of the walkway, left click to define a top edge and right click to define a bottom edge [1].
4.4.1. SCREEN: To be provided by Authors: ROI being defined
4.5. If the box that appears is correct, press N to continue. The program will run automatically [1-TXT].
4.5.1. SCREEN: To be provided by Authors: Shot of box, then N being pressed/program being run TEXT: Press Z to undo ROI as necessary
4.6. After PrAnCER is complete, click Enter in the terminal to terminate the program [1].
4.6.1. SCREEN: To be provided by Authors: Shot of end of PrAnCER, then Enter being clicked
4.7. Then manually review the images output by PrAnCER [1] or run the Python script Gait Editor Graphic User Interface and select the appropriate .mp4 file for each video [2]. Correct any mis-identified or merged prints as necessary [3].
4.7.1. MED: Talent at monitor, manually reviewing images, with monitor visible in frame
4.7.2. SCREEN: To be provided by Authors: GaitEditorGUI being run, then file(s) being selected  Author comment: I’m not sure if this needs to be addressed as a voice over – the GaitEditorGUI must be run using the Anaconda Prompt (not Spyder). First, enter the file path to the folder containing the gait videos to be analyzed. Then enter the path to the GUI script: python GaitEditorGUI.py
4.7.3. SCREEN: To be provided by Authors: Print(s) being corrected 
4.8. To extract spatial and temporal gait parameters, run the Python script Parameter Analyzer and select the number of hind prints to analyze and the folder of videos to analyze [2].
4.8.1. SCREEN: To be provided by Authors: ParamaterAnalyzer being run, then number of hind prints and folder of videos being selected
4.9. Then click Continue to output a .csv file for each video containing a number of common gait parameters [1].
4.9.1. SCREEN: To be provided by Authors: Continue being clicked, then gait parameters being outputted



Section – Results
5. Results: Representative Accuracy of Automated Analysis and Effects of Haloperidol on Gait

5.1. Although the mean stride length measurement is not significantly different between manual scoring and PrAnCER analysis [1], the differences observed for the base of support analysis are significant [2].

5.1.1. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize Figure 7B
5.1.2. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize Figure 7A/add/emphasize bracket in Figure 7A

5.2. In animals treated with high dose haloperidol, a significant increase in stride length [1] and maximum contact area is observed [2].

5.2.1. LAB MEDIA: Figure 6A: JoVE Video Editor please emphasize Stride Length grey data bar
5.2.2. LAB MEDIA: Figure 6A: JoVE Video Editor please emphasize Contact Area grey data bar

5.3. Animals given low dose haloperidol also demonstrate a significant increase in stance duration [2] and maximum contact area [2].

5.3.1. LAB MEDIA: Figure 6B: JoVE Video Editor please emphasize Stride Length grey data bar
5.3.2. LAB MEDIA: Figure 6B: JoVE Video Editor please emphasize Contact Area grey data bar

5.4. Additionally, there is a significant difference between the high and low dose haloperidol conditions in the base of support [1], maximum contact area [2], and interlimb distance gait parameters [3].

5.4.1. LAB MEDIA: Figure 6C: JoVE Video Editor please add/emphasize significance bracket in Base of Support graph
5.4.2. LAB MEDIA: Figure 6C: JoVE Video Editor please add/emphasize significance bracket in Contact Area graph
5.4.3.  LAB MEDIA: Figure 6C: JoVE Video Editor please add/emphasize significance bracket in Interlimb Distance graph



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Hayley Bounds: While PrAnCER already analyzes many common spatiotemporal gait parameters, the code can be modified to assess any additional gait characteristics the user desires [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. [bookmark: _GoBack]Devon Poeta: We hope that our system will make gait analysis more accessible to researchers who would like a simple and affordable way to measure motor function [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


 2018, Journal of Visualized Experiments	Page 10 of 10
image1.png




