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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:  22
Number of Shots:  39 

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.


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. Melanin Radical Detection by Electron Paramagnetic Resonance Spectroscopy
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, turn on the X-band electron paramagnetic resonance spectrometer and allow the system to stabilize according to the manufacturer's instructions [1].
2.1.1. WIDE: Talent turning on the X-band electron paramagnetic resonance spectrometer. Videographer: Please obtain CU shot as well for this shot.
2.2. Obtain zebra fish larvae transplanted with B16F10 (B-Sixteen-F-Ten) melanoma cells [1], transfer 20 to 30 zebrafish larvae at 3 to 5 days post-fertilization to a 1.5-milliliter microcentrifuge tube [2]. Fill the flat capillary for zebrafish larvae with 100 microliters of E3 medium [3].
2.2.1. Shot of the container containing zebra fish larvae.
2.2.2. Talent transferring zebrafish larvae to a 1.5-milliliter microcentrifuge tube.
2.2.3. Talent filling the flat capillary with E3 medium.
2.3. Seal one end of the capillary with a plastic cap and ensure that the liquid column remains confined to the flat chamber [1].
2.3.1. Talent sealing one end of the capillary with a plastic cap.
2.4. Transfer several larvae together with a small volume of E3 medium into a 100-microliter hematocrit capillary [1]. Remove excess liquid from the outer tubular section of the capillary while maintaining continuous liquid contact within the flat chamber [2].
2.4.1. Talent transferring several larvae with E3 medium into a 100-microliter hematocrit capillary.
2.4.2. Talent removing excess liquid from the outer tubular section of the capillary.
2.5. Repeat the previous loading and excess liquid removal process until 20 to 30 larvae are loaded into the flat capillary [1].
2.5.1. Shot of the capillary with 20 to 30 larvae.
2.6. Remove residual liquid from the tubular sections of the capillary [1].
2.6.1. Talent removing residual liquid from the tubular sections of the capillary.
2.7. Insert the capillary into the electron paramagnetic resonance spectrometer [1] and position the sample at the center of the resonator [2].
2.7.1. Talent inserting the capillary into the electron paramagnetic resonance spectrometer.
2.7.2. Talent positioning the sample at the center of the resonator.
2.8. Set the acquisition parameters in the spectrometer software by entering a microwave frequency of 9.6 gigahertz, a center field of 335 millitesla, a sweep width of 10 millitesla [1], a modulation amplitude of 500 microtesla, and a microwave power of 1.6 milliwatts [2]. Next, set the number of scans to 32, the sweep time to 11 seconds, and the time constant to 0 [3].
2.8.1. SCREEN: Enter a microwave frequency of 9.6 gigahertz, center field of 335 millitesla, sweep width of 10 millitesla, and a modulation amplitude of 500 microtesla in the spectrometer software.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21820358
2.8.2. SCREEN: Enter a modulation amplitude of 500 microtesla and  a microwave power of 1.6 milliwatts  in the spectrometer software.
2.8.3. SCREEN: Enter 32 as the number of scans, a sweep time of 11 seconds and time constant of 0 in the spectrometer software.
2.9. Acquire the electron paramagnetic resonance spectrum [1].
2.9.1. SCREEN: Start the acquisition and display the electron paramagnetic resonance spectrum being recorded.
2.10. Then, remove the capillary from the resonator [1] and release the larvae into fresh E3 medium in a Petri dish [2].
2.10.1. Talent removing the capillary from the resonator.
2.10.2. Talent releasing the larvae into fresh E3 medium in a Petri dish.

3. Melanin Radical Detection in Frozen Zebrafish Larvae
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Thaw a frozen sample containing 10 euthanized zebrafish larvae at room temperature for 5 to 10 minutes [1]. Add 100 microliters of E3 medium to the thawed sample [2].
3.1.1. Talent handling the frozen sample and placing it at room temperature for thawing.
3.1.2. Talent adding E3 medium to the thawed sample.
3.2. Transfer the larvae together with the medium into a 100-microliter hematocrit capillary [1]. Remove excess liquid from the capillary until the sample occupies only the active resonator volume of about 1 centimeter in length [1]. Seal the capillary with a sealing compound [1].
3.2.1. Talent transferring the larvae and medium into a 100-microliter hematocrit capillary.
3.2.2. Talent removing excess liquid from the capillary.
3.2.3. Talent sealing the capillary with a sealing compound.
3.3. Insert the capillary into the electron paramagnetic resonance spectrometer [1] and position the sample at the center of the resonator [2].
3.3.1. Talent inserting the capillary into the electron paramagnetic resonance spectrometer.
3.3.2. Talent positioning the sample at the center of the resonator.
3.4. Acquire the spectrum using the same settings used previously and save the electron paramagnetic resonance spectrum [1].
3.4.1. SCREEN: Start the acquisition and save the electron paramagnetic resonance spectrum in the software.

4. Extracting Electron Paramagnetic Resonance Data and Post-processing of Spectra
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Open the recorded electron paramagnetic resonance spectrum in the multiharmonic analysis software [1]. Enable dual-channel signal processing by selecting Use two channels [2].
4.1.1. SCREEN: Open the recorded electron paramagnetic resonance spectrum in the multiharmonic analysis software.
4.1.2. SCREEN: Select Use two channels in the multiharmonic analysis software.
4.2. Set the number of processed harmonics to 30 [1]. Adjust the Microwave phase/deg (Microwave-Phase or Deg) parameter until symmetrical absorption and dispersion components are obtained [2].	Comment by Pallavi  Sharma: Authors: Please check the pronunciation guide
4.2.1. SCREEN: Enter 30 as the number of processed harmonics in the multiharmonic analysis software.
4.2.2. SCREEN: Adjust the Microwave phase/deg parameter while displaying symmetrical absorption and dispersion components.
4.3. Adjust the Modulation phase/deg (Modulation-phase-Or-deg) parameter until Channel 1 shows a pure absorption signal [1]. Then, continue adjusting the parameter until Channel 2 displays a pure dispersion signal. [2].
4.3.1. SCREEN: Adjust the Modulation phase/deg parameter while displaying a pure absorption signal in Channel 1.
4.3.2. SCREEN: Display a pure dispersion signal in Channel 2 after adjustment of the Modulation phase/deg parameter.
4.4. Modify the Modulation amplitude/G parameter until the narrowest undistorted spectral line is obtained [1].
4.4.1. SCREEN: Adjust the Modulation amplitude/G parameter while displaying the spectral line becoming narrower without distortion.
4.5. Set the Low pass/Hz parameter to reduce high-frequency noise while preserving the spectral line shape [1].	Comment by Pallavi  Sharma: Authors: Please provide a pronunciation guide fir “Low pass/Hz”
4.5.1. SCREEN: Adjust the Low pass/Hz parameter while displaying reduced high-frequency noise and a preserved spectral line shape.
4.6. Select the Noise suppression tab and click Enable noise suppression [1]. Adjust the Smoothing factor and Narrow line refinement parameters until the signal-to-noise ratio improves without visible distortion of the spectral line [2]. 
4.6.1. SCREEN: Open the Noise suppression tab in the software. Click Enable noise suppression.
4.6.2. SCREEN: Adjust the Smoothing factor and Narrow line refinement parameter while displaying the spectrum.
4.7. Select the Artifacts tab and enable Outlier correction and Bandwidth correction [1].
4.7.1. SCREEN: Open the Artifacts tab in the software. Enable Outlier correction. Enable Bandwidth correction.
4.8. Save the spectra in a format used by the data analysis software for further analysis [1]. Calculate the double-integrated signal intensity using numerical integration in suitable data analysis software [2].
4.8.1. SCREEN: Save the spectra in a compatible format for the data analysis software.
4.8.2. SCREEN: Display numerical integration of the spectrum and the resulting double-integrated signal intensity in the data analysis software.

4.8.3. 

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: 235.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Wild-type embryos exhibited a characteristic single-line electron paramagnetic resonance signal [1], whereas albino embryos showed no detectable electron paramagnetic resonance signal in the same spectral region at 5 days post-fertilization [2].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the black curve labeled “WT 5dpf” and the large signal peak near the center of the graph.
5.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the gray curve labeled “Albino 5dpf” showing a nearly flat trace across the graph.
5.2. Analysis of wild-type embryos from 2 to 5 days post-fertilization revealed a significant increase in the double-integrated electron paramagnetic resonance signal, normalized per embryo [1].
5.2.1. LAB MEDIA: Figure 3A. Video editor: Emphasize the progressive increase in bar height from left to right.
5.3. Raw electron paramagnetic resonance spectra from samples with 7 and 10 embryos, taken at 5 days post-fertilization, exhibited differences in signal amplitude that were proportional to the sample size [1].
5.3.1. LAB MEDIA: Figure 3B. Video editor: Highlight the 2 curves labeled “7 fish” and “10 fish” and focus on the difference in peak height.
5.4. After normalization to the number of embryos per sample, the spectra from samples containing 7 and 10 embryos overlapped almost completely [1].
5.4.1. LAB MEDIA: Figure 3C. Video editor: Highlight the 2 overlapping curves labeled “normalized 10 fish” and “normalized 7 fish”.
5.5. Electron paramagnetic resonance spectra obtained with a custom flat capillary and a standard commercially available capillary displayed highly comparable line shapes and resonance positions. [1].
5.5.1. LAB MEDIA: Figure 4A. 
5.6. No statistically significant differences were observed between fresh and frozen samples across 6 independent biological replicates [1].
5.6.1. LAB MEDIA: Figure 4B. 
5.7. Non-injected albino embryos showed no detectable electron paramagnetic resonance signals in the melanin-specific region [1], nor were any signals found in albino embryos injected with B16F10 cells [2].
5.7.1. LAB MEDIA: Figure 5A. Video editor: Highlight the curve labeled “Uninjected albino 4dpf”.
5.7.2. LAB MEDIA: Figure 5A. Video editor: Highlight the curve labeled “Injected B16F10 albino 4dpf”.
5.8. Successful cell engraftment was confirmed by bright microscopy in albino embryos injected with B16F10 cells [1].
5.8.1. LAB MEDIA: Figure 5B. Video editor: Zoom in on the lower image labeled “Implanted B16F1 cells” and highlight the area indicated by the arrow.
5.9. Injection into circulation provided consistent electron paramagnetic resonance signals linked to melanoma cells [1], while injection into the yolk sac yielded weak or inconsistent signals [2].
5.9.1. LAB MEDIA: Figure 6. Video editor: Highlight the solid gray curve labeled “B16F10 blood injected”.
5.9.2. LAB MEDIA: Figure 6. Video editor: Highlight the dotted curve labeled “B16F10 yolk injected”.
5.10. Embryos bearing B16F10 xenografts exhibited a modified electron paramagnetic resonance signal compared with wild-type embryos at corresponding developmental time points [1].
5.10.1. LAB MEDIA: Figure 7. Video editor: Compare the light bars labeled “B16F10” with the dark bars labeled “Control” at each developmental time point.
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