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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?  Enter Yes or 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?  Enter Yes or 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?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 


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:  XX
Number of Shots:  XX

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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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. 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: Why is visual demonstration of this method critical?
1.6. 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.

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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

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 plasmids for the microinjection mix
2.1. Begin by designing attB donor plasmids carrying the dominant fluorescent marker, attB recombination sites, and the desired transgene cargo [1]. Use a single attB site for integration of a transgenic cassette [2] or two inverted attB sites for RMCE [3]. Authors: How do you pronounce attB?
2.1.1. WIDE: Establishing shot of talent at the computer designing the plasmids.
2.1.2. LAB MEDIA: Figure 3 A. 
2.1.3. LAB MEDIA: Figure 3 B. 
2.2. Combine the attB-tagged donor plasmid carrying the transgene of interest and the helper plasmid to obtain a mix with a final concentration of 350 nanograms per microliter of the donor plasmid and 150 nanograms per microliter of the helper plasmid [1].
2.2.1. Talent combining the plasmids.
2.3. Precipitate the DNA by adding 0.1 volume of 3 molar sodium acetate and 2.5 volumes of ice-cold 100% ethanol [1], then vortex [2]. A white precipitate should be immediately visible [3].
2.3.1. Talent adding sodium acetate and ethanol to the mix. 
2.3.2. Talent vortexing the tube. 
2.3.3. ECU: White precipitate. 
2.4. Resuspend the pellet in injection buffer to reach a total final concentration of 500 nanograms per microliter [1], then prepare aliquots of 10 to 15 microliters each [2] and store them at -20 degrees Celsius [3].
2.4.1. Talent resuspending the DNA pellet. 
2.4.2. Talent preparing aliquots. 
2.4.3. Talent putting the aliquots in the freezer.
3. Microinjection of embryos from an Anopheles docking line
3.1. Blood feed 4 to 7-day-old mosquitoes from the desired docking line 72 hours prior to microinjection [1].
3.1.1. Talent blood feeding the mosquitoes. 
3.2. Perform Anopheles gambiae embryo microinjections in 25 millimolar sodium chloride by targeting the posterior pole of the embryo at a 45-degree angle [1]. Perform Anopheles stephensi embryo microinjections in halocarbon oil by targeting the posterior pole at a 30-degree angle [2].
3.2.1. SCOPE: Talent injecting an Anopheles gambiae embryo. 
3.2.2. SCOPE: Talent injecting an Anopheles stephensi embryo.
3.3. Immediately after injection, transfer the eggs to a Petri dish filled with sterile distilled water [1] and return them to insectary conditions [2].
3.3.1. Talent placing eggs in a Petri dish. 
3.3.2. Talent placing the eggs in insectary conditions.
3.4. Upon hatching, transfer G0 larvae into a tray with salted distilled water daily and rear to pupae [1].
3.4.1. Talent transferring larvae into a tray.

4. Crossing and screening of transformed individuals
4.1. Sort G0 pupae by sex under a stereoscope [1]. Allow the males to emerge in separate cages in groups of 3 to 5 and add a 10-fold excess of age-matched wild type females [2].
4.1.1. SCOPE: Talent sorting the pupae. 
4.1.2. Talent adding females to the males.
4.2. Allow the females to emerge in separate cages in groups of 10 to 15 and add an equal number of age-matched wild type males [1].
4.2.1. Talent adding males to females.
4.3. Allow adults to mate for 4 to 5 days [1] and provide females with a blood meal [2]. Collect the eggs and rear emerging next generation G1s (pronounce ‘G-ones’) [3].
4.3.1. Adult mosquitoes. 
4.3.2. Talent providing a blood meal. 
4.3.3. Talent collecting eggs.
4.4. Collect G1 L3 and L4 larvae in a Petri dish lined with filter paper or on a microscope slide [1] and screen them using a fluorescent stereoscope for the presence of the marker introduced with the attB-tagged cargo [2].
4.4.1. Talent collecting larvae in a Petri dish or on a slide. 
4.4.2. Talent screening the larvae with the fluorescent microscope.
4.5. For single-attB designs, screen for the presence of the new and pre-existing marker [1]. For double-attB designs for RMCE, screen for the presence of the new marker and the loss of the pre-existing one [2].
4.5.1. SCOPE: single-attB integration or LAB MEDIA: Figure 4 B. 
4.5.2. SCOPE: double-attB integration or LAB MEDIA: Figure 5 C.
4.6. Sort transformed G1 pupae by sex and cross them en masse with opposite-sex age-matched wild type individuals [1]. Allow adults to mate for 4 to 5 days and provide a blood meal [2].
4.6.1. Talent sorting the pupae. 
4.6.2. Talent providing a blood meal.
4.7. For single integration experiments, collect eggs directly from the en masse cross [1]. For RMCE experiments, collect eggs from single females and maintain progeny separate until molecular assessment is complete due to the potential presence of two alternative cassette orientations [1].
4.7.1. Talent collecting eggs en masse. 
4.7.2. Talent collecting eggs from single females.
4.8. Screen the G2 progeny for the presence of the fluorescent marker [1] and set aside a subset of G2 positive individuals for molecular analysis. Rear the rest to adulthood [2].
4.8.1. Talent observing the progeny under a microscope.
4.8.2. Talent setting aside a subset of G2 positive individuals.
4.9. Perform molecular validation of the insertion sites with PCR as described in the text manuscript [1]. For single integration, ensure that the predicted insertion site carries the original docking construct plus the whole sequence of the donor plasmid between the two hybrid sites attL and attR [2].
4.9.1. Talent programming a PCR machine. 
4.9.2. LAB MEDIA: Figure 3 A. 
4.10. For RMCE, ensure that the predicted insertion site is identical to that of the docking line where hybrid inverted attL sites replace the original inverted attP sites and the exchange template replaces the cassette originally present between them [1].
4.10.1. LAB MEDIA: Figure 3 B. 






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. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

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.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



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

5. Results: Validation of φC31 single integration and RMCE in An. stephensi larvae 
5.1. The protocol was used to generate a stable Anopheles transgenic line in approximately 10 weeks. Phenotypic validation of transformation was performed by screening for fluorescent markers regulated by the 3xP3 promoter are shown here [1]. Authors: How do you pronounce 3xP3?
5.1.1. LAB MEDIA: Figure 4. 
5.2. A new Anopheles stephensi line was obtained by insertion of a DsRed-marked cassette into a docking line marked with CFP [1], which resulted in G1 progeny expressing both markers as indicated by the red and blue fluorescence in the eyes [2].
5.2.1. LAB MEDIA: Table 1. Video Editor: Emphasize the 3rd Anopheles stephensi row, line named 80.9. 
5.2.2. LAB MEDIA: Figure 4. 
5.3. RMCE designs result in the replacement of the marker originally inserted into the docking line with that of the donor plasmid [1]. This marker exchange was demonstrated in an Anopheles gambiae docking line, where the CFP marker was lost and the YFP marker acquired resulting in yellow eye and nerve cord fluorescence [2]
5.3.1. LAB MEDIA: Figure 5 A and B. 
5.3.2. LAB MEDIA: Figure 5 B and Table 1. Video Editor: Emphasize the last row, line named A11. 
5.4. Occasionally, RMCE can result in a single integration event instead of the exchange of the desired transgenic cassette, where a larva is marked with both the original CFP and the new YFP markers [1].
5.4.1. LAB MEDIA: Figure 5 C. 
5.5. When screening for the presence of a fluorescent marker, it is crucial to distinguish its signal from possible background autofluorescence [1]. Increasing the magnification and focusing on the tissues and organs where fluorescence is expected to be driven by the promoter is necessary to identify true CFP-positive individuals [2].
5.5.1. LAB MEDIA: Figure 6 A. 
5.5.2. LAB MEDIA: Figure 6 B. 
5.6. Individual transformants were also assessed molecularly via PCR to confirm the expected insertion site. PCR validation in individuals from an exchange Anopheles gambiae line is shown here [1]. 
5.6.1. LAB MEDIA: Figure 7. 




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. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. 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.
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: 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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