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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.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 19
Number of Shots:  38 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card 
This research has been approved by the University of Oxford animal welfare review board and the Home Office.



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Embryo Rehydration and Antigen Retrieval
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, retrieve the E8.5 and E9.5 embryos harvested from pregnant female mice  from minus 20 degrees Celsius storage and allow them to reach room temperature at 20 to 26 degrees Celsius for 10 to 20 minutes [1]. Select embryos with similar somite numbers to compare similar developmental stages [2].
2.1.1. WIDE: Talent retrieving the embryos from −20 °C storage and keeping them aside for 10 to 20 minutes
2.1.2. Talent selecting embryos with similar somite numbers
2.2. Bleach and permeabilize the embryos in a solution of 100 % methanol, DMSO, and 30 % hydrogen peroxide in a 4:1:1 ratio for 2 hours [1]. Rehydrate the E8.5 and E9.5 embryos by rinsing them in 70% methanol, followed by washing in 50% methanol, 25% methanol, and PBS for 10 minutes each at room temperature with gentle rocking [2]. 
2.2.1. Talent placing the embryos in the methanol, dimethyl sulfoxide, and hydrogen peroxide solution
2.2.2. Talent washing the samples sequentially in 70% methanol, 50% methanol, 25% methanol, and phosphate-buffered saline with gentle rocking

2.3. Preheat the block to 98 degrees Celsius [1]. Prepare the citrate unmasking solution by diluting with 100 microliters of the citrate unmasking solution in 10.7 milliliters of distilled water [2].
2.3.1. Talent switching the heating block ON and setting the temperature to 98°C 
2.3.2. Talent preparing the citrate unmasking solution by diluting with 100 µL of the citrate unmasking solution in 10.7 mL of distilled water
Author: I have rearranged the steps to improve the narration flow by placing the rehydration step before the preheating step.

2.4. For E9.5 embryos, perform antigen retrieval by preheating the citrate unmasking solution to 98 degrees Celsius using the preheated heat block for at least 20 minutes [1]. Wash the embryos in the citrate unmasking solution 3 times for 10 minutes each at room temperature, keeping the washes stationary to prevent embryo clumping and damage [2].
2.4.1. Talent placing the citrate unmasking solution in the preheated heat block
2.4.2. Talent washing the embryos in the citrate unmasking solution

2.5. After the room-temperature washes, add the preheated citrate unmasking buffer to the embryos [1] and heat them in a hot block at 98 degrees Celsius for 10 minutes [2]. Remove the embryos from the heat and let them cool for at least 40 minutes [3].
2.5.1. Talent adding the preheated citrate unmasking buffer to the embryos
2.5.2. Talent placing the embryos in the hot block
2.5.3. Talent removing the embryos from the hot block and keeping them aside for cooling down
Author: Since antigen retrieval was performed only for E9.5 embryos, could you please confirm whether the E8.5 embryos proceeded directly from Step 2.2 to Step 3.1?

3. Blocking and Primary Antibody Incubation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Wash the embryos 3 times for 10 minutes each in 1 milliliter of PBS containing 0.1% Triton-X at room temperature with rocking [1]. Block the embryos in a minimum of 150 microliters per tube of PBS containing 0.1% Triton-X and 10 % normal donkey serum for 16 to 24 hours at 4 degrees Celsius with rocking [2].
3.1.1.  Talent washing the embryos in 1 mL of PBS containing 0.1% Triton-X with rocking.
3.1.2. Talent placing the embryos in a minimum of 150 µL per tube of the blocking solution
3.2. Prepare primary antibodies 1 hour before application by diluting them to the recommended concentrations in PBS containing 0.1% Triton-X and 10% normal donkey serum [1]. Keep the diluted primary antibodies at 4 degrees Celsius until use [2].
3.2.1. Talent preparing the primary antibody solution
3.2.2. Talent placing the diluted primary antibodies at 4 °C
Author: Could you please specify which primary antibodies were used and their recommended concentrations?
3.3. Remove the blocking solution from the embryos [1] and add a minimum of 150 microliters of the diluted primary antibody solution to each tube [2]. Incubate the embryos for 1 to 3 days at 4 degrees Celsius with rocking [3].
3.3.1. Talent removing the blocking solution from the embryos
3.3.2. Talent adding a minimum of 150 µL of diluted primary antibody solution to each tube
3.3.3. Talent placing the embryos for incubation at 4 °C 

3.4. After primary antibody incubation, rinse the embryos in PBS containing 0.1% Triton-X [1], then wash them 6 times for 30 minutes each in 1 millilitre of PBS containing 0.1% Triton-X at room temperature [2].
3.4.1. Talent rinsing the embryos in PBS containing 0.1% Triton-X 
3.4.2. Talent washing the embryos in 1 mL of PBS containing 0.1% Triton-X 

4. Secondary Antibody and Nuclear Staining
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Prepare the secondary antibody solution 1 hour before application by diluting the appropriate fluorescently conjugated secondary antibodies and DAPI (Da-pee), to the recommended concentrations in PBS containing 0.1% Triton-X and 10% normal donkey serum [1]. Keep the solution at 4 degrees Celsius in the dark until use [2].
4.1.1. Talent preparing the fluorescently conjugated secondary antibody and nuclei marker solution
4.1.2. Talent placing the secondary antibody solution at 4 °C in the dark until use
              Author: Could you please specify which fluorescently conjugated secondary antibodies were used and their recommended concentrations?

4.2. Remove the wash solution [1] and add the diluted secondary antibody solution to the embryos [2]. Incubate the embryos for 16 to 24 hours at 4 degrees Celsius with gentle rocking, protected from light [3].
4.2.1.  Talent removing the wash solution from the embryos
4.2.2. Talent adding the diluted secondary antibody solution to the embryos
4.2.3. Talent placing the embryos at 4 °C in the dark
4.3. Rinse the embryos in PBS containing 0.1% Triton-X [1], then wash them 6 times for 30 minutes each in 1 millilitre of PBS containing 0.1% Triton-X at room temperature with rocking in the dark [2]. Store the embryos in PBS containing 0.1% Triton-X at 4 degrees Celsius in the dark for up to 4 weeks [3].
4.3.1. Talent rinsing the embryos in PBS containing 0.1% Triton-X 
4.3.2. Talent washing the embryos in 1 mL of PBS containing 0.1% Triton-X with rocking in the dark.
4.3.3. Talent placing the embryos in PBS containing 0.1% Triton-X  at  4 °C in the dark

5. Whole Mount Embryo Preparation
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. After staining, using an LDPE(L-D-P-E) Pasteur pipette, gently pipette up the stained embryo and transfer it into either a multi-well imaging slide or a cavity slide without letting the embryo to dry out [1]. If needed, gently orient the embryo as desired without damaging the sample [2].
5.1.1. Talent using an LDPE Pasteur pipette to gently transfer the stained embryo into either a multi-well imaging slide or a cavity slide
5.1.2. Talent gently orienting the embryo as desired without damaging the sample
Author: Could you please specify which type of slide was used: an imaging slide or a cavity slide?
5.2. For optional tissue clearing, gently remove the last wash from the embryo [1]. Add up to 200 microliters of Cubic-R solution within the imaging dish at room temperature, and incubate the embryo in the Cubic-R solution for a minimum of 40 minutes [2], and image the cleared sample in the same CUBIC-R solution used for incubation [3].
5.2.1. Talent gently removing the last wash from the embryo
5.2.2. Talent adding up to 200 µL of Cubic-R solution within the imaging dish and keep aside for 40 minutes
5.2.3. Talent imaging the cleared sample in the same CUBIC-R solution used for incubation
5.3. If tissue clearing is not performed, top up the wells with PBS to prevent the embryos from becoming too dry [1]. If using a cavity slide, cover the slide with a number 1.5 coverslip [2]. If using a multi-chamber imaging slide, add a lid to the slide [3].
5.3.1. Talent topping up the wells with PBS
5.3.2. Talent covering the cavity slide with a number 1.5 coverslip
5.3.3. Talent adding a lid to the multi-chamber imaging slide
Author: Did you perform both 5.2 and 5.3 steps? If not, then please specify which one you performed. We will keep only that step which will be performed during the shoot.
Author: What is the volume of PBS used to top-up the wells?

5.4. Place the prepared slide on the confocal microscope stage [1] and acquire images [2]. 
5.4.1. Talent placing the slide on the microscope stage
5.4.2. SCREEN: Images being acquired

Author: Step 5.4 has been added to bridge the protocol with the Results section.
Author: I have included all the protocol steps in the script. Information from the highlighted notes has been incorporated into the relevant steps where necessary. Please review and let me know if any additional information from the notes should be included.



Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 120
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. In E8.5 embryos, cells in the G2/M (G-two-M) phase of the cell cycle, indicated by phospho-histone H3 (H-three) staining in green [1], were visualized within migrating neural crest cells, indicated by SRY (S-R-Y)-box transcription factor 10 staining in magenta [2].
6.1.1. LAB MEDIA: Figure 2A. Video editor: Please highlight the green-stained cells in the 4th image from the left
6.1.2. LAB MEDIA: Figure 2A. Video editor: Please highlight the magenta-stained cells surrounding the green-stained cells in 4th image from the left

6.2. Residual yolk sac in some embryos produced strong non-specific staining [1], while an additional non-specific streak was observed adjacent to the heart tube due to the use of anti-mouse antibodies [2].
6.2.1. LAB MEDIA: Figure 2A’. Video editor: Please point to the brightly stained area marked by the red arrowhead in 4th image from the left
6.2.2. LAB MEDIA: Figure 2A’. Video editor: Please point to the streak marked by the purple arrowhead in 4th image from the left

Author: The purple arrowhead in Figure 2A′ is not clearly visible. Please confirm its location for video highlighting.

6.3. In E9.5 embryos, cardiac neural crest cells forming part of the aortic arch were indicated by SRY-box transcription factor 10 staining in yellow [1], while second heart field progenitor cells were indicated by ISLET1 (eye-let-one) staining in green [2]. Endomucin staining further visualized venous and capillary endothelial cells [3].

6.3.1. LAB MEDIA: Figure 2B. Video editor: Please highlight the yellow-stained cells in the 5th image
6.3.2. LAB MEDIA: Figure 2B. Video editor: Please highlight the green-stained cells in the 5th image
6.3.3. LAB MEDIA: Figure 2B. Video editor: Please highlight the purple-stained cells in the 5th image





 2026, JoVE	Page 9 of 9
image1.png




