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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?  Yes  
If Yes, can you record movies/images using your own microscope camera?
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.
	Zeiss Stemi 508 Stereomicroscope; it does have a camera port
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://www.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? All rooms are on the same floor in Wolf Hall

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

Current Protocol Length

Number of Steps:  23
Number of Shots:  42

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Allison Davis: This protocol allows researchers to observe how C. elegans respond to the acetylcholine receptor agonist levamisole. Altered levamisole sensitivity suggests defects in signaling at the neuromuscular junction or muscle function.


REQUIRED: What is the main advantage of this technique?
1.2. Jessica Tanis: A major advantage is that the vigorous swimming of C. elegans in the levamisole solution allows researchers to quantitate time dependent paralysis of hundreds of worms in just one hour.


OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Allison Davis: Counting the number of moving worms in each well every five minutes can be overwhelming. The number of wells assayed or time points can be adjusted if necessary.


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory.  Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Preparation of Plates for The Levamisole Assay
2.1. To Begin, prepare nematode growth medium media by combining 3 grams of NaCl, 2.5 grams of peptone, and 17 grams of agar with 1 liter of deionized water in a flask with a stir bar [1].
2.1.1. Talent preparing nematode growth medium.
2.2. After autoclaving, put the media on a hot plate set to 70 degrees Celsius [1] and stir at a moderate speed for 1 hour [12].
2.2.1. Talent putting the media on a hot plate.
2.2.2. Talent stirring the media.	Comment by Allison Davis: Media is stirred by the hotplate, not by hand
2.3. Add 1 milliliter of 5 milligrams per milliliter cholesterol dropwise to prevent precipitation, 1 milliliter of 1 m435olar calcium chloride, 1 milliliter of 1 molar magnesium sulfate, and 25 milliliters of 1 molar pH 6.0 potassium dihydrogen phosphate buffer to the media [1].
2.3.1. Talent adding cholesterol, calcium chloride, magnesium sulfate, and potassium dihydrogen phosphate buffer one by one to the media. 
2.4. Transfer 2 milliliters of nematode growth medium media into each well of a 24-well plate with a sterile serological pipette [1]. 
2.4.1. Talent transferring nematode growth medium into each well with a pipette.
2.5. Allow the plates to dry on the benchtop for 2 days before seeding with bacteria. Pick a single OP50 colony into B-broth [1] and set the culture shaking at 37 degrees Celsius overnight [2]. Authors: How would you like the voice-over artist to pronounce ‘OP50’?	Comment by Allison Davis: Pronounced O-P-50. In other words the single letters followed by the number 50
2.5.1. Talent picking a single colony.
2.5.2. Talent setting the culture for shaking.
2.6. Using a sterile pipet, drop 30 microliters of OP50 suspension onto the agar in the middle of each well. Let the plates sit at room temperature for at least 2 days after seeding to allow a bacterial lawn to form [1].
2.6.1. Talent dropping the suspension in the wells.
3. Synchronizing C. elegans 
3.1. Grow wild-type, unc-63, lev-10, and unc-49 C. elegans to adulthood on 6-centimeter plates, preparing at least eight plates per strain [1]. Prepare bleaching solution under the hood on the day of synchronization [2]. Authors: How would you like the voice-over artist to pronounce ‘unc-63’, ‘lev-10’, ‘unc-49’, ‘C. elegans’?	Comment by Allison Davis: Genes are pronounced as one word directly followed by the number. 
3.1.1. Talent observing C. elegans on plates
3.2. Prepare bleaching solution under the hood on the day of synchronization. Mix 10 milliliters of bleach, 2.5 milliliters of sodium hydroxide, and 37.5 milliliters of De-ionized water in a 50-milliliter conical tube [1]. Using a plastic transfer pipet, wash gravid adult worms from at least four plates with M-9 buffer [2] and transfer them into a 15-milliliter conical tube [3].
3.2.1. Talent mixing solutions in a conical tube.
3.2.2. Talent using a pipette to wash worms with buffer.
3.2.3. Talent transferring worms to a conical tube.
3.3. Spin at 716 x g for 1 minute at room temperature [1], and then remove the supernatant using a transfer pipet [2]. Add 10 milliliters of the bleaching solution [3]. Gently shake the tube for 4 minutes until most, but not all, of the worm carcasses, have dissolved [4].
3.3.1. Talent spinning the sample at room temperature.
3.3.2. Talent removing the supernatant.
3.3.3. Talent adding bleach solution.
3.3.4. Talent shaking the solution.
3.4. Spin at 716 x g for 1 minute [1]. Pour off the bleach solution in one motion; as long as the tube is not shaken at this point, the eggs will stick to the side of the tube [2]. 
3.4.1. Talent spinning the solution.
3.4.2. Talent pouring off bleach solution.
3.5. Add 15 milliliter of M-9 buffer [1] and invert [2]. Spin at 716 x g for 1 minute [3] and pour off the M-9 buffer in one smooth motion. Repeat this washing with buffer solution three times.[4].
3.5.1. Talent adding a buffer to the sample.
3.5.2. Talent inverting the sample.
3.5.3. Talent spinning the sample.
3.5.4. Talent pouring off the buffer.
3.6. After the final wash, add 10 milliliters of fresh M-9 [1] and place on a rotator overnight at 15 degrees Celsius to isolate a synchronized population of starved first larval stage animals [2]
3.6.1. Talent adding a buffer to the sample.
3.6.2. Talent putting the sample on a rotator.
4. Plating Synchronized C. Elegans 
4.1.  Print out a 24-well plate map [1] and assign strains to randomized places [2]. Approximately 24 hours after the bleach prep, spin-down hatched starved L1 worms in 10 milliliters of M-9 buffer [3] at 716 x g for 1 minute at room temperature [4]. 
4.1.1. Talent printing plate map.
4.1.2. Talent assigning strains.
4.1.3. Talent removing worms from the incubatoradding the buffer to the worm solution.
4.1.4. Talent spinning the solution.
4.2. Remove approximately 9 milliliters of M-9 buffer with a plastic transfer pipet [1], and then gently mix the starved first larval stage worms in the remaining M-9 buffer [2].
4.2.1. Talent using a pipette to remove the buffer solution.
4.2.2. Talent mixing worms with remaining buffer.
4.3. Immediately pipet 3 microliters of the worms in M-9 buffer onto a microscope slide [1] and determine the number of L1s; the desired number is 20 to 30 L1s in 3 microliters [2]. Authors: How would you like the voice-over artist to pronounce ‘L1s’?	Comment by Allison Davis: L-ones. Name of the letter L followed by ones
4.3.1. Talent pipetting worms onto a slide.
4.3.2. Talent determining number of L1s.
4.4. Pipet 3 microliters of L1s into each well according to the pre-made plate map. Let the worms grow to adulthood for 3 days at 20 degrees Celsius [1]. 
4.4.1. Talent pipetting L1s into each well.
5. Performing The Levamisole Assay
5.1. Print a blank datasheet, which will be used to record the number of worms moving in each well every 5 minutes for 1 hour [1]. Check the worms in the 24-well plates. Using a marker, make an “X” on the plate lid over any wells that have contamination, have starved, or have too many worms, which will make counting difficult [2].
5.1.1. Talent printing a blank datasheet.
5.1.2. Talent using a marker to mark the lids. 
5.2. Make 0.4 millimolar levamisole solution by adding 200 microliters of 100 millimolar levamisole stock to 50 milliliters of M-9 [1]. 
5.2.1. Talent making levamisole solution.
5.3. Start a timer and then [1], using a transfer pipet, add 1 milliliter of 0.4 millimolar levamisole to the first two wells, such that the animals are freely swimming. Continue to add levamisole to the adjacent wells, staggering the time according to the number of wells to be assayed [2].
5.3.1. Talent starting the timer.
5.3.2. Talent using a pipette to transfer levamisole.
5.4. At 5 minutes, start manually counting only the number of moving worms in each well, beginning with the first well [1], and record that number on the datasheet. Continue to count the number of moving worms in each well every 5 minutes for 1 hour. At the end of the assay, or when time permits, record the total number of worms in each well [2].
5.4.1. Talent counting the worms manually.
5.4.2. Talent recording the values.
6. Data Analysis
6.1. Obtain the plate map and record which strain corresponds to each well. Enter the data into a spreadsheet, starting with the total number of worms in each well and organizing by genotype [1].
6.1.1. Talent entering the data in spreadsheet.
6.2. Combining data from the wells, determine the number of worms moving at each time point for every strain. Use this to calculate the number that paralyze at each time point [1]. Make a data table such that the left-hand column indicates time and subsequent columns contain the data for each strain. For each animal that is paralyzed within the first 5 min, create a row and enter a “1” for 5 min. Repeat this for each time point. For all animals that do not paralyze by the end of the assay, enter a “0” for 60 minutes [2]. 
6.2.1. SCREEN: Data are being combined
6.2.2. SCREEN: Data table is being created and values are being entered.
6.3. Use these data to create a “survival curve” in the specific statistical software used here to visually display the time-dependent paralysis of the population [1]. Data for all strains assayed must be entered into the same data table, leaving spaces as necessary [2].
6.3.1. SCREEN: Survival curve is being created.	
6.3.2. SCREEN:  Data table with multiple strains is shown
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://www.jove.com/account/file-uploader?src=19537128
6.4. Make a data table such that the left-hand column indicates time and subsequent columns contain the data for each strain. For each animal that is paralyzed within the first 5 min, create a row and enter a “1” for 5 min. Repeat this for each time point. For all animals that do not paralyze by the end of the assay, enter a “0” for 60 minutes [1]. 
6.4.1. SCREEN: Data table is being created and values are being entered.


  
Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 
3.3
3.4
4.4
5.3
5.4

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

3.1.1
4.3.2
5.4.1



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count:66. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results:  Levamisole-Induced Paralysis in Wild Type and Representative Mutant C. Elegans
7.1. Mutations in subunits of the L-AChRlevamisole-sensitive acetylcholine receptor, as well as in genes required for trafficking L-AChRs to the muscle plasma membrane, clustering of postsynaptic levamisole-sensitive acetylcholine receptorsL-AChRs, and downstream Calcium ion signaling, cause resistance to levamisole-induced paralysis, as observed in the unc-63 and lev-10 mutants, respectively [1]. Authors: How would you like the voice over artist to pronounce ‘L-AChR’, 	Comment by 19732: I have now written out in the text how this should be pronounced
7.1.1. LAB MEDIA: Figure 2 B-C Video Editor: Emphasize the text unc-63 and lev-10 written on the side of the plot.
7.2. Loss of the GABA-gated ion channel UNC-49 caused levamisole hypersensitivity due to disruption of the proper balance of cholinergic and GABAergic signaling [1]. Authors: How would you like the voice over artist to pronounce ‘GABA’,	Comment by Allison Davis: Pronounced Gaa-bah
7.2.1. LAB MEDIA: Figure 2 B-C Video Editor: Emphasize the text UNC-49 written on the side of the plot.



Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Allison Davis: (4.4) Proper preparation of the 24-well plates is essential. If bacterial lawns are not dry before spotting L1s, the bacteria turns the levamisole solution cloudy during the assay, which inhibits observation.  
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. [bookmark: _GoBack]Jessica Tanis: By modifying the 24-well plates, this protocol can be performed with RNAi knockdown animals. This allows researchers to study C. elegans genes for which mutants are not available.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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