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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. 

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:  13
Number of Shots:  37 

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 procedures described are approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Utah. 

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. Blastocoele Extraction and Analysis of Tgf β Cleavage Products
2.1. To begin with, after the injection, on the following day, remove Ficoll solution [1] and any dead or dying embryos [2]. Then, rinse the embryos once or twice with MBS (M-B-S) [3-TXT] and culture the embryos in MBS on the bench at room temperature or at 16 degrees Celsius in the incubator to slow down the development [4].
2.1.1. WIDE: Talent removing the Ficoll solution
2.1.2. Talent removing dead embryos
2.1.3. Talent rinsing the embryos with MBS TEXT: MBS: Modified Barth’s Solution (0.1x)
2.1.4. Talent keeping the embryos for culture on a bench at room temperature
2.2. Heat and pull the glass capillaries to a fine point using a micropipette puller with the desired settings [1-TXT]. Using forceps, clip off the tip of a pulled needle [2]. To prevent clogging, the opening of the blastocoele aspiration needle should be larger than the microinjection needle [3-TXT].
2.2.1. Talent heating and pulling the glass capillaries using micropipette puller TEXT: Heat Settings: 1- 67.4 °C, 2- 62 °C; please refer to the text.
2.2.2. SCOPE: Talent clipping off the tip of the needle
2.2.3. SCOPE: Blastocoele aspirating needle on left and microinjection needle on right TEXT: Needle: Left- Aspiration, Right-Microinjection
2.3. Insert the aspiration needle into the needle holder connected to the microinjector [1] and attach the needle holder to the micromanipulator [2]. 
2.3.1. Talent inserting the aspirating needle into needle holder of microinjector
2.3.2. Talent attaching needle holder to a micromanipulator
2.4. Place early to the mid-gastrula stage embryos in an MBS-filled injection tray or dish [1]. Insert the needle below the embryo surface near the animal pole [2]. Press the fill button on the microinjector while observing the needle and the embryo through dissecting microscope [3]. 
2.4.1. Talent placing the embryos in MBS-filled injection tray or dish
2.4.2. SCOPE: Talent inserting the needle below the embryo surface TEXT: Avoid: Needle with a large opening and deep insertion
2.4.3. Talent pressing the fill button on microinjector  
2.5. Over a few seconds, the level of clear fluid rises in the needle, and the embryo collapses and becomes concave [1]. To eject any cloudy white matter entering the needle containing debris or proteases, pulse the inject button one or more times. Pulsing rather than continuous pressing effectively controls the aspiration rate [2].
2.5.1. SCOPE: The level of fluid rising and the embryo collapsing 
2.5.2. Talent pulsing the inject button 
2.6. To detect the cleavage products on immunoblots, aspirate the blastocoele fluid of 10 to 20 embryos or more depending on antibody [1]. Pipette 1 microliter of nuclease-free water onto a paraffin piece placed on the injection tray [2]. 
2.6.1. Talent pressing the fill button on microinjector; to indicate the fluid aspiration from next embryo.
2.6.2. Talent pipetting water onto paraffin placed in injection tray
2.7. Submerge the needle in the water drop [1] and press the inject button to dispel the blastocoele fluid into the water [2]. 
2.7.1. Talent submerging the needle in water drop
2.7.2. Talent pressing the inject button
2.8. Alternatively, to eject the fluid directly onto the parafilm and prevent it from flattening out, pulse the inject button [1] to expel the fluid under lower pressure [2]. Transfer the harvested blastocoele fluid into a sterile microcentrifuge tube on ice [3-TXT] and add nuclease-free water to adjust the final volume to 30 microliters [4].
2.8.1. Talent pulsing the inject button
2.8.2. Blastocoele fluid getting expelled under low pressure
2.8.3. Talent transferring the harvested fluid into sterile centrifuge tube TEXT: Expected Harvest: ~0.3-0.5 µL blastocoele fluid/embryo.
2.8.4. Talent adding water to adjust the final volume
2.9. To detect Tgf-β (T-G-F-beta) precursor proteins, transfer the blastocoele fluid-depleted embryos to a separate tube on ice [1]. Remove excess  MBS [2] and add 200 microliters of pre-chilled embryo lysate buffer [3-TXT]. To fully homogenize the embryos, pipette up and down 10 to 20 times until no clumps remain [4].
2.9.1. Talent transferring the embryos to the tube
2.9.2. Talent removing excess MBS
2.9.3. Talent adding embryo lysate buffer TEXT: Embryo lysate buffer: 4°C, 10 µL /embryo
2.9.4. Talent pipetting the embryos up and down
2.10. Centrifuge the homogenized embryos in a refrigerated microcentrifuge at 10 thousand times g for 10 minutes [1]. Then, remove 160 microliters of the supernatant using a P-200 (P-two hundred) pipette and transfer to a new tube on ice, being careful to avoid the white yolk proteins and other cellular debris in the bottom half of the tube [2].
2.10.1. Talent putting the tube for centrifugation 
2.10.2. Talent removing the supernatant 
2.11. Repeat the microcentrifugation once [1] and transfer 128 microliters of the clear supernatant to a new tube on ice [2]. At this point, cleared embryo lysates and the blastocoele fluid collected can be stored at minus 80 degrees Celsius for as long as desired [3]. 
2.11.1. Talent putting the tube for centrifugation 
2.11.2. Talent transferring the supernatant to new tube
2.11.3. Talent storing the blastocoele fluid in -80 0C
2.12. Deglycosylate the cleaved proteins present in blastocoele fluid, modified through the trans-Golgi network, with PNGase F by following the manufacturer’s instructions. The deglycosylated products would migrate as a more condensed band on SDS gels, which can aid in accurate identification [1]. Authors: How to pronounce PNGase?
2.12.1. Talent performing any step of the deglycosylating procedure using PNGase F Videographer: If possible, try to shot with PNGase F label visible
2.13. To assess the prodomain fragment monomers and unfolded proteins in the blastocoel and lysate, analyze the proteins under reducing conditions by adding 5 microliters of reducing 4 times sample buffer to 15 microliters blastocoele fluid [1] and 15 microliters of clarified embryo lysate [2].
2.13.1.  Talent adding reducing buffer to blastocoele fluid
2.13.2. Talent adding reducing buffer to embryo lysate
2.14. To assess the formation of cleaved homodimeric or heterodimeric ligands in the blastocoele, analyze the proteins under non-reducing conditions by adding 5 microliters of non-reducing 4 times sample buffer to the remaining 15 microliters of blastocoele fluid [1]. Then, heat it for 5 minutes [2-TXT] and place it on ice [3]. 
2.14.1. Talent adding non-reducing sample buffer to blastocoel fluid
2.14.2. Talent heating the mixture TEXT: Heating: 100 0C
2.14.3. Talent placing it on ice


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

3. Results: Analysis of Cleaved BMP Ligands in Xenopus laevis Blastocoele Fluid
3.1. After using this protocol, the proteins were separated by SDS-PAGE (S-D-S-page), and the immunoblots were probed with antibodies that recognize the myc (mik)-epitope tag [1]. 
3.1.1. LAB MEDIA: Figure 2C, 2D
3.2. Under the reducing conditions, in the lysates from embryos expressing only BMP4 or BMP7 [1], a single band corresponding to cleaved BMP4 (B-M-P-four) monomers [2] and a slower migrating band corresponding to cleaved BMP7 monomers were detected [3]. Both bands were detected in embryos co-expressing BMP4 and BMP7 [4]. 
3.2.1. LAB MEDIA: Figure 2C, 2D 
3.2.2. LAB MEDIA: Figure 2C, 2D Video editor: Please emphasize on lower panel (reducing conditions), lane 1 (BMP4) in both figures
3.2.3. LAB MEDIA: Figure 2C, 2D Video editor: Please emphasize on lower panel (reducing conditions), lane 2 (BMP7) in both figures
3.2.4. LAB MEDIA: Figure 2C, 2D Video editor: Please emphasize on lower panel (reducing conditions), lane 3 (BMP4+7) in both figures
3.3. When the proteins were separated under non-reducing conditions, a single mature BMP4 and 7 heterodimer band of intermediate mobility were detected [1] along with a trace amount of BMP4 homodimer in the embryos co-expressing BMP4 and BMP7 [2]. 
3.3.1. LAB MEDIA: Figure 2C Video editor: Please emphasize on upper panel (non-reducing conditions) lane 3 (BMP4 + 7), upper dark black band (corresponding to red + green schematic on the right)
3.3.2. Figure 2C Video editor: Please emphasize on upper panel (non-reducing conditions), lane 3 (BMP4 + 7), lower lighter black band (marked by green + green schematic on the right)
3.4. BMP4 and BMP7 heterodimer formation was also observed [1] when BMP7 protein levels were high [2]. However, in this case, the excess BMP7 formed homodimers in embryos co-expressed BMP4 and BMP7 [3]. These results demonstrated that BMP4 and 7 preferentially form heterodimers when co-expressed in Xenopus laevis embryos [4].
3.4.1. LAB MEDIA: Figure 2D Video editor: Please emphasize on upper panel (non-reducing conditions), lane 3 (BMP4 + 7), lower light black band (corresponding to red + green schematic on the right)
3.4.2. LAB MEDIA: Figure 2D Video editor: Please emphasize on upper panel (non-reducing conditions) lane 1 (BMP4) and 2 (BMP7)
3.4.3. LAB MEDIA: Figure 2D Video editor: Please emphasize on upper panel (non-reducing conditions), lane 3 (BMP4 + 7), upper dark black band (corresponding to red + red schematic on the right)
3.4.4. LAB MEDIA: Figure 2C and 2D Video editor: Please emphasize on upper panel (non-reducing conditions), lane 3 (BMP4 + 7), black band (corresponding to red + green schematic on the right) in both the figures


Conclusion
4. [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.
4.1. 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?
4.2. 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?
4.3. 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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