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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 similar?  Y, Olympus IX73 inverted microscope and Nikon SMZ-745 dissecting microscope.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, 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 (greater than walking distance)?   N

Protocol Length
Number of Shots: 29


Introduction

1. Introductory Interview Statements

REQUIRED: 

1.1. Amy Smith: This technique is beneficial for introducing precise mutations into C. elegans by CRISPR/Cas9 genome editing within a short time frame [1].

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

REQUIRED: 

1.2. Mary Bergwell: This technique provides an efficient, streamlined manner for editing the C. elegans genome, as the use of a co-CRISPR marker greatly improves the probability of identifying positively edited worms [1].

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

OPTIONAL: 

1.3. Danita Mathew: Be sure to practice performing the microinjections and to inject both of the gonad arms of as many worms as possible to increase the chances of obtaining the desired edits [1].

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

Introduction of Demonstrator on Camera

1.4. Jyoti Iyer: Demonstrating the procedure with Amy Smith, Mary Bergwell, and Danita Mathew, will be Ellie Smith, who is also an undergraduate student from my laboratory [1][2].

1.4.1. INTERVIEW: Author saying the above
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Protocol
2. C. elegans Gonad Preparation and Microinjection
2.1. To prepare young adult worms for injection, pick L2-L3 (L-two L-three) stage C. elegans onto a fresh bacterial lawn on an MYOB (M-Y-O-B) plate [1-TXT] and incubate the plate at 20 degrees Celsius overnight [2]. 
2.1.1. WIDE: Talent picking worms onto plate TEXT: MYOB: modified Youngren’s, only bacto-peptone
2.1.2. Talent placing plate at 20 °C
2.2. The next morning prepare the injection mix as outlined in the Table in sterile nuclease-free tubes [1] and mix by pipetting [2].
2.2.1. LAB MEDIA: Table 1
2.2.2. Talent mixing solution, with reagent containers visible in frame Videographer: Important step
2.3. Incubate the injection mix at 37 degrees Celsius for 15 minutes to assemble the ribonucleoprotein complexes [1] before spinning down the mix by centrifugation [2-TXT].
2.3.1. Talent placing mix at 37 °C
2.3.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 17,000 x g, 4 °C

2.4. Next, use a dissecting microscope to pick about 30 young adult worms with fewer than 10 embryos in the uterus [1] and inject both gonad arms of each worm with a few picoliters of injection mix per arm [2-TXT].
2.4.1. SCOPE: Shot of worm with <10 embryos, then worm being picked Videographer: Important step
2.4.2. SCOPE: Gonad arm being injected Videographer: Important step TEXT: Inject worms = P0 generation
3. Injected Worm Recovery and Transfer
3.1. After microinjection, use a worm pick to move all of the live, mobile P0 (P-zero) worms to a 60-millimeter MYOB agar plate seeded with OP50 (Oh-P-fifty) E. coli for a 1-hour incubation at room temperature [1-TXT].
3.1.1. WIDE: Talent transferring worms to plate TEXT: Do not transfer injured and/or immobile worms
3.2. At the end of the recovery period, use a platinum wire pick to transfer each injected worm onto a single seeded 35-millimeter MYOB agar plate [1] and allow the worms to lay eggs at 20 degrees Celsius [2].
3.2.1. Worm being placed onto plate
3.2.2. Talent placing plate(s) at 20 °C Videographer/Video Editor: Shot will be used again
3.3. After 24 hours, transfer the injected worms to new, individual, 35-millimeter plates [1].
3.3.1. Worm being placed onto plate
4. Picking C. elegans for Screening
4.1. For 3-4 days after the injection, use a dissecting microscope [1] to identify plates that have F1 progeny exhibiting roller phenotypes – as indicated by the body of the animal rotating around its long axis as the animals moves in a circular pattern [2-TXT] - and dumpy phenotypes – as evidenced by a shorter and stouter physiology compared to control animals at the same developmental stage [3-TXT].
4.1.1. WIDE: Talent at microscope, viewing plate
4.1.2. SCOPE: Shot of roller phenotype work Video Editor: please emphasize roller worm as necessary TEXT: Rol: heterozygous edits
4.1.3. SCOPE: Shot of dumpy phenotype work Video Editor: please emphasize dumpy worm as necessary TEXT: Dpy: homozygous edits
4.2. Transfer 50-100 F1 roller worms to their own individual plates [1] and allow the worms to lay eggs for 1-2 days [2].
4.2.1. Talent adding worm to plate Videographer: Important step
4.2.2. Use 3.2.2. Talent placing plate(s) at 20 °C 
5. Single Worm Lysis and PCR
5.1. After 1-2 days of F2 worm production, pick each singled F1 roller mother from the plates [1] and place the mothers into 2.5 microliters of lysis buffer supplemented with a 1:100 dilution of 20 milligrams/milliliter Proteinase K per worm [2-TXT].
5.1.1. WIDE: Talent at microscope, pick worm from plate Videographer: Important step
5.1.2. [bookmark: _Hlk54006538]Talent placing worm into buffer, with buffer container visible in frame Videographer: Important step; Videographer/Video Editor: shot will be used again TEXT: See text for lysis buffer preparation details
5.2. Freeze the tubes at minus 30 degrees Celsius for 20 minutes [1] before lysing the worms in a thermocycler as indicated [2-TXT].
5.2.1. Talent placing tube(s) at -20 °C
5.2.2. Talent placing tube into thermocycle TEXT: 60 °C 1 h; 95 °C 15 min; hold 4 °C
5.3. At the end of the cycle, add 12.5 microliters of 2x PCR mix containing deoxynucleoside triphosphates, DNA polymerase, magnesium chloride, and loading dye, 1 microliter of 10 micromolar forward primer, 1 microliter of 10 micromolar reverse primer, and enough sterile water to bring the reaction mixture to 25 microliters per each lysed worm sample [1].
5.3.1. Talent adding reagent(s) to tube, with reagent containers visible in frame
5.4. Then run the samples on the thermocycler as indicated [1-TXT].
5.4.1. Talent placing tube onto thermocycler TEXT: 95 °C 1 min; 35 cycles at 95 °C for 15 s; 55 °C 15 s; 72 °C 1 min; hold 4 °C
6. Restriction Digestion and Agarose Gel Electrophoresis 
6.1. To screen for edits of less than 50 base pairs in length, transfer 10 microliters of each isolated DNA sample of interest to a new tube [1] and add 5 microliters of master mix to each tube [2-TXT].
6.1.1. WIDE: Talent transferring sample to tube
6.1.2. Talent adding master mix to tube, with enzyme and enzyme buffer TEXT: See text for master mix preparation details
6.2. Incubate the digestion reactions at 37 degrees Celsius for 2 hours [1]. At the end of the incubation, heat inactivate the digestions with a 10-15-minute incubation at 65 degrees Celsius [2].
6.2.1. Talent placing tube at 37 °C
6.2.2. [bookmark: _Hlk54701395]Talent placing tube at 65 °C
6.3. Then load the entire reaction from each tube into a single well of a 1%-2% agarose gel [1] and run the gel at 110 milliamps until proper band separation is achieved [2].
6.3.1. Talent loading tube to well
6.3.2. Shot of gel being run
7. Positively Edited Worm and Homozygous Editor of Identification 
7.1. At the end of the run, visualize agarose gels under UV light to detect the DNA band sizes [1].
7.1.1. WIDE: Talent shining UV light onto gel
7.2. Positively edited worms will display an extra band of DNA at the expected size due to editing using the repair template carrying the restriction site at the desired locus within the worm genome [1].
7.2.1. LAB MEDIA: Figure 3B top left gel Video Editor: please emphasize lines 3, 8, and 12
7.3. Pick 8-12 wildtype looking non-rolling F2 worms from the respective positively edited F1 roller worm plates [1] and allow the worms to lay eggs and to produce progeny for 1-2 days [2].
7.3.1. Worm(s) being transferred to plate(s)
7.3.2. Use 3.2.2. Talent placing plate(s) at 20 °C
7.4. Then identify the homozygous worm lines as demonstrated for positively edited worms [1] and analyze the sequencing results using sequence analysis software to confirm the presence of the edit according to standard protocols [2].
7.4.1. Use 5.1.2. Talent placing worm into tube, with lysis buffer container visible in frame
7.4.2. LAB MEDIA: Figure 4B Video Editor: please emphasize Sequenced homozygote sequence





Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.2., 2.4., 4.2., 5.1.

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.
2.4., 5.1. may be challenging because microinjection is time-consuming and requires precision and picking single worms for lysis without bacteria may be difficult for novices. 


Results
8. [bookmark: _Hlk27388131]Results: Representative C. elegans rbm-3.2 Gene Editing and Screening

8.1. Here the genomic DNA-CRISPR RNA [1] and repair template C. elegans rbm-3.2 (R-B-M-three-point-two) gene designs can be observed [2].

8.1.1. LAB MEDIA: Figure 1 Video Editor: please emphasize Figure 1A 
8.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize Figure 1B

8.2. In this representative analysis [1], 7 out of 73 F1 worms were found to be positive for the edit [2].

8.2.1. LAB MEDIA: Figure 3B
8.2.2. LAB MEDIA: Figure 3B Video Editor: please emphasize lanes indicated by red numbers and asterisks

8.3. Unedited worms displayed a single DNA fragment of 445 base pairs upon EcoRI (echo-R-one) digestion [1], while worms carrying a premature stop codon in the rbm-3.2 gene exhibited two fragments at 265 and 166 base pairs upon EcoRI digestion [2].

8.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize bands at 445 bp in black numbered lanes
8.3.2. LAB MEDIA: Figure 3B Video Editor: please emphasize 265 and 166 bp bands in red numbered lanes

8.4. Heterozygous-edited worms displayed three fragments upon EcoRI digestion [1].

8.4.1. LAB MEDIA: Figure 3B Video Editor: please emphasize 445, 265, and 166 bp bands in lanes 3, 37, 42, and 71

8.5. Six out of twelve F2 worms from the identified positive F1 heterozygotes [1] were found to be homozygous for the edit of interest [2].

8.5.1. LAB MEDIA: Figure 4A
8.5.2. LAB MEDIA: Figure 4A Video Editor: please emphasize red numbered lanes

8.6. The genomic DNA of an identified homozygous-edited worm line could then be used to set up a DNA sequencing reaction [1], which confirmed the presence of the edit in its homozygous state [2].

8.6.1. LAB MEDIA: Figure 4B Genomic DNA sequence
8.6.2. LAB MEDIA: Figure 4B Video Editor: please add/emphasize dashed line between GCTCC and ATG






Conclusion
9. Conclusion Interview Statements
9.1. Ellie Smith: Take care that the editing reagents and screening primers are designed correctly and that the injection mix is prepared properly. An accurate microinjection is also critical [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.2., 2.4.) 
9.2. Amy Smith: Following this procedure, phenotypic validation of the edit, if applicable, and gene and protein expression analysis may be performed to verify the accuracy of the genome editing [1].
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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