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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  
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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
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 video files to your project page as soon as possible.

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. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 500 feet
 


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:  26
Number of Shots:  54

Introduction

1. Introductory Interview Statements

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. (Leora) Thuy Nhu L Truong : This protocol can be used in the initial phase of drug discovery to identify inhibitors that abolish the activities of EGFR and RAS proteins.
1.2. 
REQUIRED: What is the main advantage of this technique?
1.3. (Leora) Thuy Nhu L Truong: The main advantage of this assay is that inhibitory effects of anti-EGFR and anti-RAS therapeutics can be easily visualized in C. elegans.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.4. Enter author name: N/A

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?
1.5. Enter author name: N/A

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?
1.6. Enter author name: N/A

OPTIONAL: Why is visual demonstration of this method critical?
1.7. Enter author name: N/A

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.

1.8. Leora) Thuy Nhu L Truong: Demonstrating the procedure will be. (Leora) Thuy Nhu L Truong, Sabita Thapa and Ransome van der Hoeven, a Student, Research Assistant and Assistant Professor from my laboratory. Include additional demonstrators as needed.  
1.8.1. INTERVIEW: Author saying the above. 
1.8.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.9. 

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 a Synchronous C. elegans Culture
2.1. Begin by spotting 100 microliters of overnight grown E. coli OP50 onto the center of each NGM plate [1]. Allow the plates to dry for 24 hours in a laminar hood [2], then store them in a polystyrene container [3].
2.1.1. WIDE: Establishing shot of talent adding E. coli to a plate.
2.1.2. Talent leaving the plates in the laminar hood to dry. 
2.1.3. Talent storing the plates in a polystyrene container. 
2.2. Using a sterile worm pick, gather 10 to 12 gravid adult worms from a previously grown plate [1] and transfer them to a fresh NGM plate seeded with E. coli OP50 [2]. Incubate the plate for 24 hours at 20 degrees Celsius [3].
2.2.1. SCOPE: Talent picking worms. 
2.2.2. SCOPE: Talent adding worms to the fresh plate. 
2.2.3. Talent putting the plate in an incubator and closing the door. 
2.3. After 24 hours, use a sterile worm-pick to remove adult worms from the plates [1]. Incubate the plates at 20 degrees Celsius for approximately 3 days to allow the embryos to develop into gravid adult worms [2].
2.3.1. SCOPE: Talent removing adult worms from the plate.
2.3.2. Talent putting the plate in the incubator. 
2.4. Collect gravid adult worms into a 15-milliliter conical tube by washing 2 to 4 plates with M9W [1]. Pellet the worms by centrifuging the tube at 450 x g for 1 minute [2], then decant the supernatant without disturbing the worm pellet [3].
2.4.1. Talent collecting the worms into a tube. 
2.4.2. Talent putting the tube in the centrifuge and closing the lid. 
2.4.3. Talent decanting the supernatant.
2.5. Prepare worm lysis solution by combining 400 microliters of 8.25% sodium hypochlorite and 100 microliters of 5 normal sodium hydroxide [1]. Add this solution to the worm pellet and flick the tube to mix [2]. 
2.5.1. Talent preparing the lysis solution, with the sodium hypochlorite and sodium hydroxide containers in the shot. 
2.5.2. Talent adding the solution to the tube and flicking it. 
2.6. Observe the lysis of the worms under a dissecting microscope to prevent overbleaching of the embryos [1].
2.6.1. Talent observing the worms under the microscope. 
2.7. When 70% of the adult worms have lysed, add 10 milliliters of M9W to the conical tube to dilute the lysis mix [1]. Centrifuge the tube at 450 x g for 1 minute [2], then replace the supernatant with 10 milliliters of M9W [3-TXT].
2.7.1. Talent adding M9W to the tube. 
2.7.2. Talent putting the tube in the centrifuge. 
2.7.3. Talent replacing the supernatant with M9W. TEXT: Repeat wash 2 X
2.8. After completing the washing steps, add 3 to 5 milliliters of M9W to resuspend the egg pellet [1]. Rotate the tube overnight at a speed of 18 rpm on a tube rotator at room temperature [2].
2.8.1. Talent adding M9W to the egg pellet. 
2.8.2. Talent putting the tubes on a rotator and starting rotation. 
2.9. After overnight incubation, remove the tube from the rotator [1] and pellet the L1 larvae by centrifuging the tube at 450 x g for 1 minute [2]. Aspirate the M9W until 250 microliters is left in the tube [3].
2.9.1. Talent removing the tube from the rotator. 
2.9.2. Talent putting the tube in the centrifuge and closing the lid. 
2.9.3. Talent aspirating the M9W. 
2.10. Shake the tube to resuspend the larvae [1] and add three 5-microliter drops of larvae onto a Petri dish lid [2]. Using a dissecting microscope, count the number of worms in each drop and determine the number of worms in 1 microliter [3].
2.10.1. Talent shaking the tube. 
2.10.2. Talent adding drops of larvae to a Petri dish lid. 
2.10.3. SCOPE: Worms in a drop. 
3. Preparation of Drug Assays
3.1. Grow 30 milliliters of E. coli OP50 in a 50-milliliter conical tube at 37 degrees Celsius overnight in an orbital shaker at 150 rpm [1].
3.1.1. E. coli in the shaker. 
3.2. On the next day, spin the E. coli OP50 culture at 4,000 x g for 10 minutes to pellet the cells [1], then remove the supernatant [2] and resuspend the pellet in 3 milliliters of M9W to concentrate the culture [3].
3.2.1. Talent putting the bacteria in the centrifuge and closing the lid. 
3.2.2. Talent removing supernatant. 
3.2.3. Talent resuspending the pellet.
3.3. Prior to preparing the working solutions for the drug assay, add 0.1 milliliter of cholesterol into 100 milliliters of M9W [1]. 
3.3.1. Talent adding cholesterol to the M9W.
3.4. Prepare working solutions of each experimental drug by diluting the drug and vehicle in 4.8 milliliters of M9W supplemented with cholesterol [1]. Dissolve DMSO in 4.8 milliliters of M9W supplemented with cholesterol to prepare the vehicle control [2].
3.4.1. Talent diluting the drug in the M9W. 
3.4.2. Talent dissolving DMSO in the M9W, with the DMSO container in the shot.
3.5. Add 200 microliters of concentrated E. coli OP50 culture to each tube containing the vehicle control or drugs [1] and vortex the tubes to mix [2].
3.5.1. Talent adding E. coli to the tube. 
3.5.2. Talent vortexing the tubes. 
3.6. Add 2 milliliters of each working drug solution or vehicle control to each well in a 12-well tissue culture plate. Test each drug concentration and vehicle control in duplicate [1].
3.6.1. Talent adding drug solution or vehicle to a few wells in the plate.
3.7. Add approximately 100 L1 larvae per well using a sterile micropipette, limiting the volume to 10 microliters milliliters [1]. Incubate the plates at 20 degrees Celsius [2].
3.7.1. Talent adding larva to a few wells.
3.7.2. Talent putting the plate in the incubator and closing the door.
3.8. Supplement wells with 50 microliters milliliters of 10x concentrated E. coli OP50 on day 3 of the assay if needed [1].
3.8.1. Talent supplementing the wells with E. coli.

4. Observation of the Muv Phenotype in the let-60, let-23 and lin-1 Strains
4.1. Prepare a 2% weight to volume solution of agarose by adding 0.1 gram of agarose to 5 milliliters of deionized water [1-TXT]. Heat the agarose in a microwave to dissolve it [2].
4.1.1. Talent adding agarose to water. TEXT: 5 mL of agarose solution / 20 slides
4.1.2. Talent placing the agarose in the microwave and closing the door. 
4.2. Place strips of lab tape along two glass slides, which will act as spacers limiting the thickness of the agarose pads [1]. Then, place a third clean glass slide between the taped slides [2].
4.2.1. Talent placing strips of lab tape on slides. 
4.2.2. Talent placing the third slide between the taped slides. 
4.3. To make an agarose pad, spot 100 microliters of molten agarose onto the center of the clean slide [1]. Place another clean glass slide across the top of the agarose and gently press down to form a pad [2]. Remove the top slide when the pad has solidified [3].
4.3.1. Talent spotting the agarose on the clean slide. 
4.3.2. Talent placing another slide on top of the agarose. 
4.3.3. Talent removing the top slide. 
4.4. When the appropriate stage of the life cycle is reached, remove the plates from the incubator [1] and collect the worms in 15-milliliter conical tubes [2]. Centrifuge the tubes at 450 x g for 1 minute [3], then remove the M9W without disturbing the worm pellet. Wash the worms twice with 5 milliliters of fresh M9W [4].
4.4.1. Talent removing a plate from the incubator. 
4.4.2. Talent collecting the worms in a tube. 
4.4.3. Talent putting the tube in the centrifuge and closing the lid. 
4.4.4. Talent removing the M9W from the tube. 
4.5. After removing all remaining M9W, add 500 microliters of 2 millimolar sodium azide or 2 millimolar tetramisole hydrochloride to anesthetize the worms. Allow tubes to incubate at room temperature for 15 minutes [1].
4.5.1. Talent adding anesthetic. 
4.6. Add 10 microliters of the anesthetized worm suspension onto the center of an agarose pad [1] and place a number 1.5 coverslip gently over the suspension [2]. If needed, fix the coverslip with nail polish to prevent drying [3].
4.6.1. Talent adding worms to the agarose pad. 
4.6.2. Talent placing the coverslip on the worms. 
4.6.3. Talent fixing the coverslip with nail polish. 
4.7. [bookmark: OLE_LINK1]Use a DIC microscope at 10 and 20x magnifications to observe the let-60(n1046), let-23(sa62) and lin-1(sy254) strains [1]. Authors: How do you pronounce let-60(n1046), let-23(sa62) and lin-1(sy254)? )?  Let sixty n-ten forty-six and let twenty three (s-a-sixty two)
4.7.1. Talent positioning a slide on the microscope stage.
4.8. For let-60(n1046) and let-23(sa62), score the adult worms based on the presence or absence of the Muv phenotype [1]. For the lin-1 strain, count the number VPCs that adopted 1 or 2-degree cell fates on the ventral side of the L4 larvae [2].
4.8.1. Talent observing the let-60(n1046) and let-23(sa62) strains. Authors: Is this microscope connected to a computer for imaging? Yes
4.8.2. Talent observing the lin-1 strain. 




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

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.4, 3.5, 3.6 and 3.7

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Prevent over bleaching of the embryos during the preparation of a synchronous C. elegans culture. Steps 2.6.1 and 2.7.1. 




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 (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: R-fendiline Alters let-60 and let-23 Function in C. elegans in a Dose-dependent Manner
5.1. This protocol was used to demonstrate that R-fendiline is able to suppress the Muv phenotype in the let-60(n1046) mutant strain in a dose-dependent manner [1]. Authors: How do you pronounce Muv? Mauve
5.1.1. LAB MEDIA: Figure 2 A and B. 
5.2. Non-reversal of the Muv phenotype was observed in the lin-1 null mutant strain in response to increasing concentrations of R-fendiline [1], suggesting that R-fendiline blocks activated let-60 signaling at the level of RAS in C. elegans [2].
5.2.1. LAB MEDIA: Figure 2 B. Video Editor: Emphasize the lin-1 bars. 
5.2.2. LAB MEDIA: Figure 2 B.
5.3. Similarly, the Muv phenotype was significantly reduced in the let-23(sa62) strain in response to 3, 10 and 30 micromolar R-fendiline treatment in comparison to the DMSO treated worms [1].
5.3.1. LAB MEDIA: Figure 2 C and D. 



Conclusion
6. [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.
6.1. Ransome van der Hoeven: (steps 2.5, 2.6 and 2.7) During bleach treatment, it is important to observe the lysis of the worms. Prolonged incubation in the bleach mix will lead to death of the embryos resulting in lower yields of L1 larvae.  
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Ransome van der Hoeven: The localization of LET-23 can be determined in the presence of anti-EGFR inhibitors using transgenic worms expressing GFP fused to LET-23. This allows an investigator to determine if the anti-EGFR inhibitors cause the misloacalization of LET-23 to the plasma membrane. 
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: No. 

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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