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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?
Enter Yes or No.  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
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. 

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: 15
Number of Shots: 34

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.



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 Agarose-Based Egg-Lay Chamber

2.1. To make a chamber to hold the adult Peregrinus maidis insects, cut a hole in the bottom of a 1-ounce cup [1] and glue a screen over the hole for air exchange [2]. 
2.1.1. WIDE: Talent cutting hole in cup
2.1.2. Talent gluing a screen onto cup hole

2.2. For the selection of 1 week-old adult female insects, transfer the colony to a 50-milliliter conical tube for one hour [1] before briefly chilling the insects on ice [2]. Identify the females by the presence of the ovipositor, which is typically darker than the rest of the abdomen, on the ventral side of the abdomen [1].

2.2.1. Talent adding insects to tube
2.2.2. Talent placing tube on ice
2.2.3. Shot of insect with ventral side of the abdomen and ovipositor Video Editor: please emphasize ovipositor when mentioned (see Figure 3 for ovipositor identification)

2.3. Transfer the females into the cup as they are collected [1]. When 15 females have been selected, seal the cup with a 5- x 5-centimeter piece of paraffin wax film [2]. Apply 400 microliters of a 10% sucrose solution to the top film [3] and place a second 5- x 5-centimeter piece of film over the solution [4].
2.3.1. Talent adding insects to cup
2.3.2. Talent placing film onto cup
2.3.3. Talent adding sucrose to film
2.3.4. Talent adding film to cup

2.4. Place the adult chamber on an egg collection dish with the plastic paraffin wax film side in direct contact with the oviposition medium [1] and wrap the entire egg-laying chamber with plastic wrap without covering the air holes [2]. Then place the chamber at 25 degrees Celsius with 70% humidity and a 14-hour light-10-hour dark cycle [3].
2.4.1. Talent placing the chamber on an egg collection dish/Shot of plastic paraffin wax film side directly on the oviposition medium on an egg collection dish
2.4.2. Talent covering the egg-laying chamber with plastic wrap

3. Embryo Collection and Alignment

3.1. For embryo collection, after the desired egg-lay period, apply a 1- x 15-millimeter strip of double-sided tape onto a 22- x 30-millimeter coverslip [1] and place the coverslip onto the oviposition medium of the egg laying chamber [2].
3.1.1. WIDE: Talent applying the strip of tape on coverslip
3.1.2. Talent placing the coverslip on the oviposition medium

3.2. Using a fine brush and a dissecting microscope [1], move individual, semi-transparent embryos from the agar surface to the double-sided tape [2-TXT]. 
3.2.1. Talent at microscope, with chamber visible under microscope, picking up brush 
3.2.2. SCOPE: Egg being selected/moved onto tape TEXT: Discard completely white or black discolored embryos

3.3. When about 25 embryos have been selected, arrange the banana-shaped embryos on their sides with the larger ends stuck on the tape [1].
3.3.1. SCOPE: Embryos being arranged

4. Microinjection and Post-Injection Care

4.1. For microinjection of the embryos, first place the coverslip onto a 100- x 15-milliliter Peri dish flush with 1% agar under a dissecting microscope inside a humidified hood [1]. To check the injection pressure, place the tip of a quartz injection needle in a drop of water [2-TXT] and initiate the injection cycle [3]. 
4.1.1. WIDE: Talent placing the coverslip onto agar platform under microscope
4.1.2. Talent placing tip into drop TEXT: See text for needle and injection solution preparation details
4.1.3. Talent checking the injection pressure

4.2. After confirming the pressure setting, approaching from the left side of the coverslip, insert the needle into the larger end of one embryo [1], deliver the injection solution into the egg [2], and quickly pull out the needle [3-TXT].
4.2.1. Talent inserting the needle into larger end of the embryo
4.2.2. Talent delivering the injection solution
4.2.3. Talent pulling out the needle TEXT: Repeat for each egg

4.3. When all of the eggs have been injected, place the coverslip onto the surface of a new 1% agar dish [1] and place the dish into a humidity chamber [2].
4.3.1. Talent placing the coverslip on fresh agar dish
4.3.2. Talent transferring the dish to humidity chamber

5. Incubation and Hatching of Embryos

5.1. After Authors: How long are the embryos held in the humidity chamber?, use clean water and fine brush to transfer any surviving embryos to a 35- x 10-millimeter Petri dish containing water-moistened filter paper [1]. 
5.1.1. WIDE: Talent brushing embryos into dish

5.2. Seal the Petri dish with plastic paraffin wax film [1] and place the hatching chamber in a 25-degree Celsius incubator [2].
5.2.1. Talent sealing the Petri dish
5.2.2. Talent placing the hatching chamber in incubator

5.3. After 6-8 days, use a fine brush to transfer any emergent first instar nymphs to a Petri dish of leaf clippings [1] and seal the dish with plastic paraffin wax film [2]. 
5.3.1. Talent transferring the nymphs to a Petri dish
5.3.2. Talent sealing the dish with paraffin wax film

5.4. After 48 hours at 25 degrees Celsius, use a fine brush to transfer all of the 2-day-old nymphs to a rearing cage with corn plants [1]. If injectees with visible phenotype are recovered in sufficient numbers, cage these insects separately to maximize the recovery of the target trait in the next generation [2]. 
5.4.1. Talent transferring the nymphs to a rearing cage with corn plants 
5.4.2. Shot of nymphs with visible phenotypes being selected/moved into rearing cage

5.5. Rear the insects under the appropriate temperature and humidity conditions, with regular transfers to fresh corn plants as necessary [1] and screen the progeny regularly for expected phenotypes [2], placing individuals exhibiting the desired phenotype into their own cages to establish homozygous lines [3].
5.5.1. Talent placing rearing cage under appropriate rearing conditions
5.5.2. Shot of progeny with visible phenotype
5.5.3. Talent adding progeny to cage


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

6. Results: Microinjection of P. maidis Embryos for CRISPR/Cas9 Genome Editing and Collection 
[bookmark: _Hlk66952621]
6.1. In this representative analysis [1], a total of 6483 eggs were collected from a total of 645 females in 4 weeks [2]. Females typically start laying eggs after two days [3] and provide most of the eggs from days 4 to 6 [4], with the oviposition activity slowing down by day 9 [5].
6.1.1. LAB MEDIA: Table 1 
6.1.2. LAB MEDIA: Table 1 Video Editor: please emphasize Total # of eggs data column
6.1.3. LAB MEDIA: Table 1 Video Editor: please emphasize Day 2 data column
6.1.4. LAB MEDIA: Table 1 Video Editor: please emphasize Day 4-6 data columns
6.1.5. LAB MEDIA: Table 1 Video Editor: please emphasize Day 9 data column

6.2. Cas9 (Cass-9) injection does not affect P. maidis development [1], as the developmental rates for embryos treated with injection buffer [2], injection buffer supplemented with Cas9 [3], and injection buffer supplemented with Cas9 and three guide RNAs is similar [4].
6.2.1. LAB MEDIA: Table 2
6.2.2. LAB MEDIA: Table 2 Video Editor: please emphasize Buffer:Development Rate data cell (51)
6.2.3. LAB MEDIA: Table 2 Video Editor: please emphasize Cas9:Development Rate data cell (61)
6.2.4. LAB MEDIA: Table 2 Video Editor: please emphasize Cas9+Pmw: Development Rate (59)

6.3. The hatch rates for the buffer [1] and Cas9 controls are also similar [2]. However, the hatch rates of individuals receiving the three-guide mix is typically relatively lower [3].
6.3.1. LAB MEDIA: Table 2 Video Editor: please emphasize Buffer:Hatch rate data cell (31) 
6.3.2. LAB MEDIA: Table 2 Video Editor: please emphasize Cas9:Hatch rate data cell (36)
6.3.3. LAB MEDIA: Table 2 Video Editor: please emphasize Cas9+Pmw:Hatch rate data cell (28) 

6.4. In this representative experiment, of the 71 guide-injected individuals that developed [1], 23 showed some degree of pigment loss [2] and 9 hatched, resulting in a knockout rate of about 30% [3].
6.4.1. LAB MEDIA: Figure 10
6.4.2. LAB MEDIA: Figure 10 Video Editor: please emphasize black arrowhead in Figure 10B
6.4.3. LAB MEDIA: Figure 10 Video Editor: please add/emphasize on white arrow in Figure 10D

6.5. The three-guide mix is expected to remove approximately 180 base pairs from the white locus [1], as observed in the PCR products amplified from genomic DNA isolated from injected individuals [2], as well as in the associated sequence data generated from those products [3].

6.5.1. LAB MEDIA: Figures 11C and 11D
6.5.2. LAB MEDIA: Figures 11C and 11D Video Editor: please emphasize white arrow in Figure 11C
6.5.3. LAB MEDIA: Figures 11C and 11D Video Editor: please emphasize blue and pink highlighting



Conclusion
7. [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.
7.1. 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?
7.2. 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?
7.3. 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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