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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:  23
Number of Shots:  36

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. Regular maintenance of Harpegnathos saltator colonies
2.1. Maintain wild-type colonies of H. saltator in transparent plastic boxes in an ant rearing room at 22 to 25 degrees Celsius and a 12-hour light, 12-hour dark lighting schedule [1].
2.1.1. H. saltator colonies in plastic boxes. 
2.2. Use small boxes to rear individual workers or small colonies [1-TXT] and medium or large boxes to rear larger colonies [2-TXT].
2.2.1. [bookmark: _Hlk43813544][bookmark: _Hlk39744952]Small box. TEXT: 9.5 x 9.5 cm2
2.2.2. [bookmark: _Hlk46689657]Medium or large box. TEXT: Medium: 19 x 13.5 cm2; Large: 27 x 19 cm2
2.3. To create nest boxes, use plaster to make the floors. As the wet plaster is drying in the medium and the large boxes, press a foam block into the plaster a few centimeters deep and a few centimeters from the back of the box to designate a lower nest region [1].
2.3.1. Talent making a floor out of plaster. 
2.4. Once the plaster has dried, cover the designated nest region with a square piece of glass [1].
2.4.1. Talent covering the nest region with glass. 
2.5. Feed colonies with live crickets twice per week [1] and apply water regularly to the plaster nest box flooring using a wash bottle [2]. Whenever feeding occurs, remove trash and dead individuals [3]. Freeze all waste and dead ants overnight at -30 degrees Celsius before disposing of these materials as regular garbage [4].
2.5.1. Talent feeding the colony. 
2.5.2. Talent applying water. 
2.5.3. Talent removing trash and dead ants. 
2.5.4. Talent putting trash in the freezer and closing the door.
2.6. Periodically add a pinch of dried sawdust to the colonies to help larvae as they undergo pupation and to help workers keep the nest box clean [1].
2.6.1. Talent adding sawdust to the colony.
3. Preparation of quartz glass microinjection needles and microinjector
3.1. Use a micropipette puller to pull glass microinjection needles. Ensure that the glass being used has been stored in a dust-free and clean environment [1].
3.1.1. Talent inserting the glass into the puller.
3.2. Use a two-step process to pull microinjection needles. For the first step, set the heat to 575, velocity to 35, delay to 145, and the pull to 75. For the second step, set heat to 425, velocity to 15, delay to 128, and the pull to 200 [1]. Ensure that the resulting needle has a 2-millimeter taper and a tip of 0.5 micrometers [2].
3.2.1. Talent programming the puller. 
3.2.2. Needle being pulled.
3.3. After pulling the needles, keep them in a dust-free and clean environment until use [1].
3.3.1. Talent storing the pulled needle.
3.4. Prepare the microinjection mixture of Cas9 proteins and in vitro synthesized small guide RNAs [1]. Keep the mixture on ice until it is time to load a microinjection needle. When not in use, store the microinjection mixture at -80 degrees Celsius [2].
3.4.1. Talent preparing the microinjection mixture. 
3.4.2. Talent placing the mixture on ice. 
3.5. Set the injection parameters to an injection pressure of 140 hectopascal, a constant pressure of 70 hectopascal, and a time of 0.4 seconds. Adjust constant pressure such that material only flows in one direction and adjust the injection pressure and time only if no material is flowing from the needle into the embryo [1].
3.5.1. Talent setting injection parameters.
3.6. Load a microinjection needle with 2 microliters of the mixture using microloader pipette tips. Do this slowly to ensure that no bubbles are formed in the mixture [1].
3.6.1. Talent loading a microinjection needle.
3.7. Break just the tip of the needle along the edge of the tape such that a narrow taper is still maintained [1]. Ensure that the needle is broken just enough that the tip is opened, but not so much that the taper is broken off [2]. Then, mount the needle to the micromanipulator [3].
3.7.1. Talent breaking the tip of the needle.
3.7.2. Properly broken needle.
3.7.3. Talent mounting the needle on the micromanipulator.

4. Injection of embryos
4.1. Select embryos for microinjection from the syncytial stage, which is when nuclei divide without cytokinesis [1].
4.1.1. SCOPE: Talent selecting embryos for microinjection. Authors: Is this performed under a microscope?
4.2. Line the embryos on a piece of double-sided tape stuck to a glass microscope slide, making sure that they are secured well to the tape to prevent movement during injection. Lay the embryos in a vertical orientation, such that the lateral side of each embryo is at the edge of the tape [1]. 
4.2.1. SCOPE: Talent lining up the embryos.
4.3. Place the slide and lined embryos onto the stage of the microscope at a designated microinjection workstation [1].
4.3.1. Talent placing the slide with the embryos on the microscope stage.
4.4. Align the needle with the first embryo to be injected using the micromanipulator and laterally puncture the first embryo along its dorsal or ventral axis under a microscope [1].
4.4.1. SCOPE: Talent aligning the needle and puncturing the embryo.
4.5. Inject the microinjection mixture and look for slight movement of the embryo, indicating an increase in internal pressure due to the injected liquid. Additionally, watch for the formation of a small droplet containing visible traces of tissue or lipid on the outer membrane of the embryo [1].
4.5.1. SCOPE: Talent injecting the embryo.
4.6. Gently remove the needle from the embryo and proceed to the next embryo by adjusting the position of the microscope slide. Repeat until all embryos have been injected [1].
4.6.1. SCOPE: Position adjusted to inject the next embryo.
4.7. Once all embryos on the slide have been successfully injected, transfer the slide to a humid box for 1 hour to give the embryos time to recover before being removed from the slide [1].
4.7.1. Talent transferring the slide to a humid box.
4.8. After the incubation, gently remove the injected embryos from the tape using featherweight forceps [1] and transfer them to a tube filled with a small amount of 70% ethanol [2]. Invert the tube several times [3], then repeat the ethanol wash followed by three washes with autoclaved water [4].
4.8.1. SCOPE: Talent removing injected embryos from the tape.
4.8.2. Talent placing embryos into a tube with ethanol.
4.8.3. Talent inverting the tube. 
4.8.4. Talent adding ethanol to the tube.
4.9. Using a small and soft paintbrush, transfer all injected embryos to 1% agar plates with 2% Antibiotic-Antimycotic [1]. Incubate the plates at 25 degrees Celsius for approximately 4 weeks, checking regularly for hatching [2].
4.9.1. Talent putting the embryos in the agar plate.
4.9.2. Talent placing the plate in the incubator.
4.10. Once the first embryo has hatched into a larva, return all embryos and larvae to a nest box with a few young nurse workers to care for the hatchlings [1]. Maintain the colony following the previously demonstrated methods [2].
4.10.1. Talent transferring embryos and larvae into a nest box.
4.10.2. Talent taking removing waste products from the colony.




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

5. Results: Mutagenesis induction in H. saltator ants 
5.1. This protocol was used to successfully perform genome editing in Harpegnathos saltator embryos. Results were validated via PCR and pGEM (pronounce ‘P-gem’) cloning of DNA extracted from injected embryos followed by DNA sequencing. Efficiency of somatic mutagenesis using this protocol reached approximately 40%.
5.1.1. LAB MEDIA: Figure 4. Authors: Do you have any images with results of the PCR (gels, amplification curves, etc.) that can be shown here?
5.2. F1 mutant males were mated to wild type females to produce heterozygous F2 females which, if not mated, produced F3 males. Mutant F3 males were mated to heterozygous females to produce F4 homozygous mutant females [1].
5.2.1. LAB MEDIA: Figure 5.  
5.3. As a result of successful mutagenesis, unusual behaviors that correlated with loss of the target gene were observed. The loss of orco is associated with the loss of pheromone sensing, inability to detect prey, impaired fecundity, and wandering from the colony [1].
5.3.1. Authors: Would it be possible for the videographer to film the ants displaying the unusual behavior, such as wandering from the colony, to show here?
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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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