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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
Videographer: Please film the screen for all SCREEN shots as backup 

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 


4. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Same floor of the building, ~100 yards




Current Protocol Length

Number of Steps:  24
Number of Shots:  45 (12 SC)

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Nicole Liachko: Our protocol presents two assays quantifying C. elegans movement. These methods evaluate motility phenotypes such as those exhibited by models of amyotrophic lateral sclerosis [1].

1.1.1. [bookmark: _Hlk74262498]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.6.

1.2. Nicole Liachko: The radial locomotion assay is a cost-effective and easy method to detect crawling on a solid surface.  The swimming assay uses computer-based tracking for unbiased detection of thrashing movements in liquid [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5. and 3.11.2.


OPTIONAL: 
1.3. Nicole Liachko: These methods are useful for quantifying movement differences in C. elegans. Although we study ALS, they can be used for any strain with altered motility [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.6.
 
1.4. Heather Currey: The radial locomotion assay requires strict time management and efficient worm picking skills, but is otherwise easy and affordable.  The computer-assisted swimming assay requires extensive setup, but once optimized, provides a high level of experimental repeatability even between investigators [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.6., 3.13., and 3.16.2.


Protocol
2. Radial Locomotion Assay
2.1. Flip the NGM assay plates upside-down [1-TXT] and label the bottom with an identifier for the C. elegans strains to be assayed [2-TXT]. Make a small dot with the marker in the center of the upside-down plate [3]. Videographer: This step is important!
2.1.1. Talent flipping the NCM plates. TEXT: NGM-Nematode Growth Media.
2.1.2. Labeling the bottom of the plate. TEXT-2 label 2 plates per strain
2.1.3. Talent marking a small dot at the center of the bottom of the plate. NOTE: All these three shots were combined.

2.2. While working with a dissecting microscope, transfer worms to the center of the assay plate [1] and set a timer for 30 minutes [2]. Put the lid back on the plate and set it aside [3]. Continue transferring worms until all strains are on the designated assay plates [4]. NOTE: All these are shot individually as well as a combined single shot. 
2.2.1. Transferring of the worms to the assay plate.
2.2.2. Talent setting the timer.
2.2.3. Lid being placed on the plate.
2.2.4. Transferring of other strains of the worms.

2.3. After 30 minutes, begin scoring the first plate by removing the lid [1] and placing the plate face down under the dissecting microscope [2]. Videographer: This step is important! NOTE: Captured as a single shot with step 2.4. and 2.5.
2.3.1. Talent removing the lid of the plate.
2.3.2. Talent placing the plate under microscope.

2.4. Adjust the microscope focus until worms are visible through the agar [1]. Using a different colored felt tip pen from the center point, put a small dot at the location of each worm [2]. Videographer: This step is important! NOTE: Captured as a single shot with step 2.3. and 2.5.
2.4.1. Talent focusing the microscope.
2.4.2. Talent placing a small dot at the location of each worm.

2.5. Check the edge of the plate as some worms may end up there. Also, count and record how many worms did not move from the center point [1]. Videographer: This step is important! NOTE: Captured as a single shot with step 2.3. and 2.4.
2.5.1. Talent counting and examining the worms. +# written on plate notes worms that did not move from center.
2.5.2. Added shot: Different dispersion patterns of wildtype and TDP-43 worms.

2.6. Measure the distance from the center point to the final location markings for each worm and record the distance using a ruler [1]. The 1st worm point is marked with a dash. Record length data for each dot consecutively by rotating the plate in a clockwise fashion [2]. Videographer: This step is important!
2.6.1. Added Shot: Marking the 1st worm dot with a guide line
2.6.2. Measurement of the distance covered by the worms.
2.6.3. Talent rotating the plate, measuring and recording.

3. Computer-Analyzed Swimming Assay
3.1. Open the associated software to setup and record the videos [1].
3.1.1. Opening of the software. Videographer: Take multiple shots of the talent sitting on the computer and clicking the mouse/ keyboard buttons to be used as B-roll throughout the video.

3.2. Click the Video Capture icon [1]. Press down on the dimmer knob and turn it clockwise to adjust the light [2]. 
3.2.1. LAB MEDIA: Supplemental Figure 1B. 
3.2.2. Talent adjusting the light using the dimmer knob.

3.3. In the Video Capture window, click on the Settings tab and adjust the Video mode to 2456 x 2052_Mono8, Frame rate to 14, Output as monochrome, Exposure for 0.00300 seconds, Gain to 1 dB, Gamma to 1, and Rotate 180 [1].
3.3.1. SCREEN: 62699_SCREEN_3.3.1_3.7.3_FullLengthRecording_T1.mp4. 00:30-00:46.

3.4. Move back to the Capture tab. Select the recording folder and assign a file name by entering it into the File prefix text box [1].
3.4.1. SCREEN: 62699_SCREEN_3.4.1-3.7.1_VideoCapture_T1.mp4. 00:04-00:10

3.5. Set other Capture settings like Buffer to 128 frames and Duration to 1 minute [1]. Place the assay plate, lid up, on the device stage, and center it in the Video Capture screen [2], then remove the lid [3].
3.5.1. SCREEN: 62699_SCREEN_3.4.1-3.7.1_VideoCapture_T1.mp4. 00:10-00:15.
3.5.2. Talent placing the plate on the device stage.
3.5.3. Talent removing the lid.

3.6. Use a micropipette to wash about 50 worms in 1 milliliter of M9 onto the assay plate [1]. Gently swirl the plate to bring the animals to the center or use a micropipette to add a few drops of M9 to separate animals [2]. Set a timer for 60 seconds to allow worms to acclimate to swimming [3].
3.6.1. Washing of the worms in M9.
3.6.2. Talent swirling the plate. 
3.6.3. Added shot: Talent adding M9 to disperse worms
3.6.4. Setting of the timer 

3.7. Manually adjust the camera focus by turning the focusing ring on the lens body of the camera while watching the display [1]. After setting the focus, adjust the light knob such that the display is as bright as possible without overexposure [2]. After 60 seconds, press the Record button [3]. Videographer: This step is important!
3.7.1. Adjustment of the camera focus.
3.7.2. Adjustment of the light knob.
3.7.3. SCREEN: 62699_SCREEN_3.4.1-3.7.1_VideoCapture_T1.mp4. 00:20-00:24. 

3.8. Select the first button on the Workflow menu, Import Image Sequence, and find and double click on a video [1]. Videographer: This step is important!
3.8.1. SCREEN: 62699_SCREEN_3.10.1_AdjustingImage_T1.mp4. 00:05-00:30. Video Editor: Speedup and play the video.

3.9. From the Workflow menu, select Set Sequence Info. In the new menu window, check the naming scheme, add notes, and validate metadata [1]. Select Adjust Image, and a new popup menu called Image Adjustments will open [2] Videographer: This step is important!
3.9.1. SCREEN: 62699_SCREEN_3.10.1_AdjustingImage_T1.mp4. 00:32-00:52.
3.9.2. SCREEN: 62699_SCREEN_3.10.1_AdjustingImage_T1.mp4. 00:58-01:04.

3.10. Adjust Image Processing Settings by setting the Background smoothing to 10, Gaussian smoothing to 5, Fill holes to 2, Small object filter to 0, and skipping Integral Derivative Segmentation [1]. Videographer: This step is important!
3.10.1. SCREEN: 62699_SCREEN_3.10.1_AdjustingImage_T1.mp4. 01:33-01:58.

3.11. Adjust the Threshold level such that the animals are completely filled with green but still distinct from the background, then Click Apply [1]. From the Workflow menu, select Detect and Track. Select 3-7 worms and click the Detect worms button in the Detection tab [2]. Videographer: This step is important!
3.11.1. SCREEN: 62699_SCREEN_3.11.1_ThresholdAdjustment_T1.mp4. 00:05-00:18. Video Editor: Speedup and play the video.
3.11.2. SCREEN: 62699_SCREEN_3.13.1_VideoCapture_T1.mp4. 00:05-00:08 and 00:37-00:48.

3.12. Move to the Tracking tab. In the Tracking Parameters check Use backtracking and uncheck Track worms at the edge of the image. Set the Max tracked hypothesis to 5.  Set the Tracking mode to Swimming [1]. Videographer: This step is important!
3.12.1. SCREEN: 62699_SCREEN_3.13.1_VideoCapture_T1.mp4. 00:10-00:20.

3.13. Move to the Advanced Settings section and set the Frames worms can touch boundary to 50, Frames worms can overlap to 500, Position tolerance to 0.50, and Shape tolerance to 0.50. Save these settings and deploy them for all videos in an experiment by saving them as a configuration [1]. Videographer: This step is important!
3.13.1. SCREEN: 62699_SCREEN_3.13.1_VideoCapture_T1.mp4. 00:21-00:29. 

3.14. Navigate to the Configuration Manager in the upper-left icon menu and click the Save icon, give this configuration a name and description, then click OK [1]. Videographer: This step is important!
3.14.1. SCREEN: 62699_SCREEN_3.14.1_SavingConfiguration_T1.mp4. 00:05-00:33. Video Editor: Speedup and play the video.

3.15. In the Workflow menu, click Save Project [2]. Videographer: This step is important!
3.15.1. SCREEN: 62699_SCREEN_3.13.1_VideoCapture_T1.mp4. 00:57-01:09. Video Editor: Speedup and play the video.

3.16. Track the videos by going to the Workflow menu and clicking the Batch icon [1]. Click the Add button under the File Selection section of this Batch Processing menu. Navigate to and select all the project files to be processed, then click Open [2]. Videographer: This step is important!
3.16.1. SCREEN: 62699_SCREEN_3.116.2_BatchProcessing_T1.mp4. 00:08-00:14.
3.16.2. SCREEN: 62699_SCREEN_3.116.2_BatchProcessing_T1.mp4. 00:15-00:23.

3.17. Click the Start button and note the green progress indicator on the first file. Allow all the files to be processed. When all the files read as finished, close the software [1].
3.17.1. SCREEN: SCREEN: 62699_SCREEN_3.116.2_BatchProcessing_T1.mp4. 00:24-00:34. Videographer: This step is important!

4. Data Analysis
4.1. Select Analyze Data [1]. Navigate to the Track Summary and use the Export button in the bottom right to export data in a spreadsheet readable format [2].
4.1.1. SCREEN: 62699_SCREEN_4.1.1 through 4.2.1_Analysis_T1.mp4. 00:41-00:50. Video Editor: Speedup and play the video.
4.1.2. SCREEN: 62699_SCREEN_4.1.1 through 4.2.1_Analysis_T1.mp4. 00:51-01:23. Video Editor: Speedup and play the video.

4.2. Use the Turn Count and Track Duration to calculate turns per minute for each track in using spreadsheeting functions [1-TXT].
4.2.1. SCREEN: 62699_SCREEN_4.1.1 through 4.2.1_Analysis_T1.mp4. 01:35-02:00.TEXT: =turns/track duration * 60. Video Editor: Speedup and play the video.




Results
5. Analysis of the Crawling Speeds in Radial Locomotion and Thrashing in the Swimming Assay
5.1. Unstimulated dispersion of developmentally staged L4 larvae of five different strains, was measured using the radial locomotion assay and graphed as micrometer per minute traveled [1].
5.1.1. LAB MEDIA: Figure 4.

5.2. The data displayed as bar graphs makes relative differences between strains clearer [1] whereas the final displacement of each worm plotted within the graph allows the variation within the population to be better visualized [2].
5.2.1. LAB MEDIA: Figure 4A.
5.2.2. LAB MEDIA: Figure 4B.

5.3. Rates of swimming in terms of thrashing or undulation frequency in liquid were measured using unbiased computer-assisted scoring and analysis and graphed as thrashes per minute [1].
5.3.1. LAB MEDIA: Figure 5.

5.4. The bar graph data makes relative differences between strains easier to see [1] whereas data from each individual worm scored are plotted within the graph, allowing the variation within the population to be better visualized [2].
5.4.1. LAB MEDIA: Figure 5A.
5.4.2. LAB MEDIA: Figure 5B.

5.5. In the radial locomotion assay, mild TDP-43 (spell out) strain was not significantly different from the wild-type N2 strain [1]. However, in the swimming assay, both the mild and strong TDP-43 strains were not only significantly different from the wild-type N2 [2], but also from one another [3].
5.5.1. LAB MEDIA: Figure 4. Video Editor: Highlight the red and black bar-graph.
5.5.2. LAB MEDIA: Figure 5. Video Editor: Highlight the red, green, and black bar-graph.
5.5.3. LAB MEDIA: Figure 5. Video Editor: Highlight the red and green bar-graph.

5.6. The ALS (spell out)-mutant TDP-43 strain have severe crawling impairments by radial locomotion [1-TXT] and they do not thrash in liquid [2].
5.6.1. LAB MEDIA: Figure 4. Video Editor: Highlight the blue bar-graph. TEXT: ALS- amyotrophic lateral sclerosis
5.6.2. LAB MEDIA: Figure 5. Video Editor: Highlight the graph labeled ND.

5.7. The tau expressing strain have severe impairments in radial locomotion [1] but can thrash in the swimming assay [2].
5.7.1. LAB MEDIA: Figure 4. Video Editor: Highlight the purple bar-graph.
5.7.2. LAB MEDIA: Figure 5. Video Editor: Highlight the purple bar-graph.








Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Heather Currey: The most important aspect to consider with these two protocols is using consistent controls and settings to ensure that changes in motility are due to strain or experimental differences and not environmental conditions [1].

6.1.1. [bookmark: _Hlk74264842]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.13.

6.2. Heather Currey: These methods provide a comprehensive assessments of two major C elegans motility paradigms. Follow-up methods could include additional behavioral characterizations, biochemical analysis, or investigation of muscle or neuron functions [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.1. and 5.3.
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