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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

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.
https://www.jove.com/account/file-uploader?src=19158623

3. 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:  26
Number of Shots:  50

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. All animal work was approved by the Ethical Committee N 59 and the Ministère de l’Education Nationale, de l’Enseignement Supérieur et de la.

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.

Authors: Please confirm that all the steps need to be performed/viewed on the screen are marked as SCREEN.
2. [bookmark: _Hlk74806819]Preparation of the Two-photon Microscope
2.1. Prepare the two-photon microscope [1] by setting the green laser to 820 nanometers to perform ablations and the red laser to 1160 nanometers to image mCherry [2].  
2.1.1. WIDE: Talent working on the screen with two-photon microscope in the view. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
2.1.2. SCREEN: Green laser wavelength and red laser wavelength being set. 
Authors: Will you be able to provide screen capture videos of the shots labeled “SCREEN”? If so, please upload all screen captured video files to your project page: https://www.jove.com/account/file-uploader?src=19158623

2.2. Using movable mirrors on the optical path, align green and red laser beams at the scan head's entry and exit [1]. 
2.2.1. Talent aligning the movable mirrors.
 
2.3. To measure the maximum power of the green laser at 820 nanometers, place the power meter under the objective [1], close the black chamber [2], and set green laser power to 100% [3] before opening the shutters [4]. Then, compute the percentage of laser power needed to reach 300 milliwatts [5].
2.3.1. Talent placing the power meter under the objective.
2.3.2. Talent closing the black chamber.
2.3.3. SCREEN: Talent setting green laser power to 100%
2.3.4. Talent opening the shutters.
2.3.5. SCREEN: The percentage of laser power being computed.

2.4. Set the green laser to a GFP excitation wavelength of 920 nanometers and power to 7%. Adjust the red laser power to 15% [1]. Activate the PMT detectors for green and red lines and set green and red line PMT sensitivity to 65% [2].
2.4.1. SCREEN: Green laser, green laser power and red laser power being set. 
2.4.2. SCREEN: PMT detectors being activated, and line sensitivity being set.

2.5. Adjust the field of view to 400 x 400 micrometers, image resolution to 512 x 512 pixels, and scanning frequency to 800 Hertz [1].
2.5.1. SCREEN: the field of view, image resolution, and scanning frequency being set.

2.6. Select 3D Timelapse Imaging mode. Then, create a folder and activate Autosave to save data after each acquisition [1]. 
2.6.1. SCREEN: 3D Timelapse Imaging mode being selected. The folder being created and Autosave being activated.

2.7. Assemble the heating chamber [1] and set it to 28 degrees Celsius. Wait at least 10 minutes for the chamber and the objective to warm [2].
2.7.1. Talent assembling the heating chamber.
2.7.2. Talent setting heating chamber to 28 °C.

3. Mounting the Embryo
3.1. Under a fluorescence stereomicroscope [1], identify embryos at 70% epiboly that express GFP [2]. Then, using a plastic Pasteur pipette, transfer three to four selected embryos in the agarose coated dish [3] and carefully dechorionate them with fine forceps [4].
3.1.1. WIDE: Talent working with a fluorescence stereomicroscope 
3.1.2. SCOPE: Talent observing the embryos.
3.1.3. Talent transferring selected embryos in the agarose coated dish.
3.1.4. SCOPE: Talent dechorionating the embryos.

3.2. In a small glass vial, add 1 milliliter of 0.2% agarose in penicillin-streptomycin embryo medium, or EM [1], and place the vial in a preheated dry block heater at 42 degrees Celsius [2]. Authors: what should be the volume of EM in the glass vial?
3.2.1. Talent adding 0.2% agarose in EM.
3.2.2. Talent placing the vial on a preheated dry block heater.

3.3. When the 0.2% agarose glass vial is heated, use a fire-polished glass pipette to transfer a dechorionated embryo to the vial [1], taking care to not to add too much EM to the agarose. Discard the remaining EM from the pipette [2]. Aspirate the embryo back along with enough agarose to cover the slide of the glass bottom dish [3].
3.3.1. Talent transferring dechorionated embryo in the agarose glass vial.
3.3.2. Talent discarding the EM.
3.3.3. Talent aspirating the embryo into the pipette.

3.4. Blow the agarose with the embryo on the glass slide of the dish, ensuring the embryo is not touching the air or the plastic side of the dish [1]. Then, fill the chamber around the glass slide with agarose [2]. Using an eyelash, orient the embryo so that the targeted region is at the top [3].
3.4.1. Talent blowing the agarose and the embryo on the glass slide of the dish.
3.4.2. Talent adding agarose to the chamber around the glass slide.
3.4.3. Talent orienting the embryo.

3.5. After 5 minutes, when the agarose is completely set, add a few drops of penicillin-streptomycin EM to the glass slide [1].
3.5.1. Set agarose in the slide; talent adding a few drops of penicillin-streptomycin EM.

4. Locating the Embryo and Pre-Ablation Imaging
4.1. Place the glass bottom dish under the objective in the heated chamber [1]. Immerse the objective in penicillin-streptomycin EM before closing the chamber [2].
4.1.1. WIDE: Talent placing the glass bottom dish under the objective.
4.1.2. Talent lowering the objecting and closing the heated chamber.

4.2. Move the slider to set the light path to oculars [1]. Then, find an embryo and set the focus to its surface [2]. 
4.2.1. Talent moving the slider.
4.2.2. SCREEN: The embryo being found and focused.

4.3. Turn the fluorescence lamp off [1] and set the light path to PMTs [2] before closing the black chamber [3].
4.3.1. Talent turning the lamp off.
4.3.2. SCREEN: The light path being set.
4.3.3. Talent closing the black chamber.

4.4. Start live imaging and locate axial mesoderm [1]. To have a good signal, adjust the green and red laser powers [2-TXT]. Use the red channel to move the stage to the very top of the embryo and assign this position as Z = 0 [3]. 
4.4.1. SCREEN: Live imaging; axial mesoderm being located.
4.4.2. SCREEN: laser powers being adjusted. TEXT: Between 1,000 to 20,000 photons per pixel for GFP expressing areas
4.4.3. SCREEN: The top of the embryo being found, and position is marked as Z=0.

4.5. Choose a time-step of 1 minute and a Z-step of 2 micrometers. Then, select a Z-course of 110 micrometers [1-TXT]. Adjust the first slice at 15 micrometers above the axial mesoderm and record 10 to 15 minutes of a pre-ablation movie [2-TXT]. 
4.5.1. SCREEN: Time step, Z-step and Z-course being set. TEXT: Z-course of 110 sufficient to encompass whole polster
4.5.2. SCREEN: First slice being adjusted and pre-ablation movie being recorded. TEXT: First slice in the more superficial ectoderm

5. Target Location, Laser Ablation and Post-ablation Verification
5.1. On live imaging, locate the polster contour. Then, using the Electro-Optic Modulator Region of Interest or EOM ROI (E-O-M-R-O-I) tool, draw a 20 pixel and 15-micrometer large rectangle that spans the width of the polster and place the rectangle in the middle of the polster [1].
5.1.1. SCREEN: polster contour being located; rectangle being drawn and placed in the middle of the polster.

5.2. Note the axial position of the highest and lowest planes containing polster cells, ensuring that the ROI does not overlap the yolk cell on any of the planes [1].
5.2.1. SCREEN: the axial positions being noted

5.3. [bookmark: _Hlk74841413]Place the stage at the lowest Z position of the interval. Set the green laser wavelength to 820 nanometers and enter the Power Percentage as calculated earlier to obtain an exit power of 300 milliwatts [1-TXT].
5.3.1. SCREEN: The stage being placed; the green laser wavelength and the Power Percentage being set. TEXT: Ablations must be performed bottom-up 

5.4. Set the Imaging Frequency to 200 Hertz and green laser imaging EOM to 0. After selecting ROI-Treat mode, turn on the EOM and set the treatment to start immediately after 0 frame [1].
5.4.1. SCREEN: The Imaging Frequency and green laser imaging EOM being set. ROI-Treat mode being selected; EOM turned on and the treatment being set.

5.5. Put the Imaging Mode to Timelapse and deactivate Autosave. After selecting Fast mode in Time Step, adjust the Number of Treatment Frames and Number of Frames to the value corresponding to the targeted depth [1-TXT].
5.5.1. SCREEN: Imaging mode is set; Autosave deactivated. Number of Treatment Frames and Number of Frames being set. TEXT: Refer to Table 1

5.6. Start imaging. The acquisition should be black as the shutter to PMT closes during EOM treatment. Next, move up the stage to the next Z position and repeat the steps as described in the manuscript until the top of the polster is reached [1].
5.6.1. SCREEN: Imaging being carried out and the stage being moved to next position.

5.7. When the process of ablation is complete, set the green laser to 920 nanometers and 5% power. Put the green laser imaging EOM to 100 and opt for the Fullfield mode [1].
5.7.1. SCREEN: The green laser wavelength, power, and imaging EOM being set. The Fullfield mode being selected.

5.8. Imaging Frequency should be 800 Hertz and EOM should be turned off before examining the whole stack in live mode to check whether every plane has been ablated [1]. Select 3D Timelapse as the Imaging Mode, re-activate Autosave, and start recording the post-ablation movie for 40 to 60 minutes [2].
5.8.1. SCREEN:  Imaging Frequency being set, and EOM turned off. 
5.8.2. SCREEN: Imaging mode being selected, and movie being recorded.

5.9.  In the post-ablation movie, check whether the targeted cells were effectively ablated [1].
5.9.1. SCREEN: The movie being verified.



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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 218. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: 
6.1. In the representative analysis, the morphology of ablated embryos at 24 hours post-fertilization is shown [1]. 
6.1.1. LAB MEDIA: Figure 1 D.

6.2. In the successful outcome of laser ablations, the overlaying tissues were not affected [1] by the ablation of underlying structures [2]. 
6.2.1. LAB MEDIA: Figure 1 E. Video Editor: Emphasize magenta nuclei from right lowermost panel
6.2.2. LAB MEDIA: Figure 1 E. Video Editor: Emphasize green cells from right lowermost panel

6.3. A too intense treatment or too little treatment resulted in failures in laser ablation [1]. An example of unsuccessful ablation shows cells above the polster getting ablated [2], which was evident by autofluorescent debris on the focal plane above the polster [3].
6.3.1. LAB MEDIA: Figure 2 A, B. 
6.3.2. LAB MEDIA: Figure 2 A 1. 
6.3.3. LAB MEDIA: Figure 2 A 1. Video Editor: Emphasize white arrows in a close up image

6.4. In another ineffective attempt, cells were bleached but not ablated [1], and low fluorescence signal still revealed the intact cell contours [2]. Finally, intact cells were observed in some cases due to insufficient bleaching by laser treatment [3].
6.4.1. LAB MEDIA: Figure 2 A 2. 
6.4.2. LAB MEDIA: Figure 2 A 2. Video Editor: Emphasize white arrows in a close up image
6.4.3. LAB MEDIA: Figure 2 A 3. Video Editor: Emphasize white 

6.5. The formation of bubbles was witnessed due to cavitation in the intense laser treatment [1].
6.5.1. LAB MEDIA: Figure 2 B. Video Editor: Emphasize white asterisks

6.6. Z-stacks were captured every minute for 40 minutes in successful ablation, recording both the GFP cytoplasmic [1] and the mCherry nuclear signal [2]. In addition, nuclei belonging to the anterior half of the polster are marked with a magenta dot and tracked over time before and after ablation [3].
6.6.1. LAB MEDIA: Figure 3 A. Video Editor: Emphasize green cells
6.6.2. LAB MEDIA: Figure 3 A. Video Editor: Emphasize magenta cells
6.6.3. LAB MEDIA: MovieS1.mp4. 0:00-0:09.

6.7. As a measure of migration persistence, direction auto-correlation of cells before and after ablation was studied [1]. Cells belonging to the anterior part of the polster displayed a continuous motion before ablation [2], which drastically decreases after ablation, indicating a loss of collective-oriented migration [3].
6.7.1. LAB MEDIA: Figure 3 B. 
6.7.2. LAB MEDIA: Figure 3 B. Video Editor: Emphasize light magenta graph line for before ablation
6.7.3. LAB MEDIA: Figure 3 B. Video Editor: Emphasize magenta graph line for after ablation



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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