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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: 20
Number of Shots: 42 (9 SC, 4 Scope)

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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. Design and Formulation of the Double-Stranded RNA
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, design the double-stranded RNA against the target sequence using a design tool such as the dsRNA Analyzer [1]. Prepare sprayable double-stranded RNA lipid nanoparticles via microfluidic mixing of an aqueous phase and an ethanolic lipid phase [2-TXT]. 
2.1.1. WIDE: Talent taking a seat at the computer table and reading the sequence on a computer.
2.1.2. WIDE: Talent operating the microfluidic mixer set up. TXT: See text protocol for dsRNA-Lipid nanoparticle preparation

3. Zebrafish Maintenance and Egg Collection
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Maintain the Tg(fli1:EGFP)y1 reporter line and the wildtype zebrafish in accordance with the published zebrafish housing and husbandry recommendations [1].	Comment by Poornima  G: Authors: How would you pronounce this?
3.1.1. Shot of the zebrafish in the housing system.

3.2. Place 2 pairs of adult zebrafish in breeding tanks fitted with a sloped insert to facilitate natural spawning, using 4 to 6 tanks for the reporter line and 1 tank for the wildtype fish [1].
3.2.1. Close-up of Talent placing 2 pairs of adult zebrafish into a breeding tank with a sloped insert.

3.3. Collect the eggs after fertilization, and pick at least 20 embryos per condition at the early blastula stage [1]. Place the embryos in the appropriate incubator at 26 degrees Celsius until further use [2].
3.3.1. SCOPE: showing embryos at the early blastula stage and sorting them.
3.3.2. Close-up of the picked embryos being placed in the incubator at 26 °C.

4. Fish Embryo Acute Toxicity Test
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Prepare 16 milliliters each of the sublethal concentrations of 100, 200, and 400 micrograms per liter of formulated dsRNA against EGFP in FET medium, as described in OECD Test Guideline 236 [1-TXT]. Additionally, prepare the same amount of FET medium for the negative reporter-line control and for the wildtype control [2].
4.1.1. Close-up of Talent preparing 16 mL each of 100 µg/L, 200 µg/L, and 400 µg/L formulated dsRNA in FET medium. TXT: FET: Fish Embryo acute Toxicity
4.1.2. Close-up of the 16 mL of plain FET medium being prepared for the Tg(fli1:EGFP)y1 and wildtype controls.

4.2. Prepare 16 milliliters of the ethanol control, containing an ethanol concentration equivalent to that of the highest concentration of the nano-lipid formulated dsRNA [1].
4.2.1. Close-up of Talent preparing the 16 mL EtOH control at the EtOH concentration of the highest dsRNA condition.

4.3. Fill 8 milliliters per condition into the pre-incubation dish and 8 milliliters into one well of a 6-well plate [1]. Quickly place at least 20 reporter-line embryos per condition into the pre-incubation dishes [2].
4.3.1. Close-up of Talent filling 8 mL per condition into the pre-incubation dish and 8 mL into a well of the 6-well plate.
4.3.2. Close-up of Talent quickly transferring at least 20 reporter-line embryos per condition into the pre-incubation dishes.

4.4. Then, place 20 embryos per condition from the pre-incubation dish into the 6-well plates for the incubation, using as little medium as possible for the transfer [1].
4.4.1. Close-up of Talent transferring 20 embryos per condition into the 6-well plate with minimal medium carryover.

4.5. Incubate the embryos to 96 hours post-fertilization at 26 degrees Celsius, under the required light conditions [1].
4.5.1. WIDE: The 6-well plates being placed in the incubator at 26 °C for the exposure to 96 hpf.

4.6. Check the fluorescence of the embryos at 24 hours post-fertilization under a fluorescence microscope, and report how many embryos show fluorescence [1]. At least 12 out of 20, that is 60 percent, of the embryos should be fluorescent in each condition [2]. Check the fluorescence and the developmental state, as well as the acute effects every 24 hours [3].
4.6.1. SCOPE: The embryos of one condition being checked for fluorescence at 24 hpf.
4.6.2. Close-up of the count being recorded in a notebook or tab while looking at the image on the computer/scope monitor.
4.6.3. SCOPE: The fluorescence, the developmental state, and the acute effects being scored every 24 h.

4.7. Exchange the medium after 48 hours post-fertilization of exposure [1].
4.7.1. Close-up of Talent exchanging the medium in the 6-well plate after 48 hpf.

5. End of the Test and Preparation of the Homogenates
Demonstrator: Click here to enter name of demonstrator(s)
5.1. After 96 hours post-fertilization, check and report the fluorescence one more time [1].
5.1.1. SCOPE: The final fluorescence of the embryos at 96 hpf.

5.2. Pick the embryos of each condition into an RNase-free 1.5-milliliter reaction tube [1] and sedate them by placing the reaction tubes on ice for 5 to 10 minutes [2].
5.2.1. Close-up of Talent picking the embryos of one condition into an RNase-free 1.5 mL tube.
5.2.2. Talent placing the tube on ice.

5.3. Remove as much excess medium as possible, and add 700 microliters of PBS [1].
5.3.1. Close-up of Talent removing the excess medium and adding 700 µL of PBS to the tube.

5.4. Homogenize the embryos with a pellet pestle, or in a homogenizer at 5 meters per second for 45 seconds [1]. Centrifuge for 15 minutes at 10,000 g [1] and transfer the supernatant into a new RNase-free reaction tube [3].
5.4.1. Close-up of Talent homogenizing the embryos with the pellet pestle, and the homogenizer running at 5 m/s for 45 s.
5.4.2. Close-up of the tube being placed in a centrifuge.
5.4.3. Shot of the supernatant being transferred to a fresh RNase-free tube.

5.5. Transfer 350 microliters of the homogenate to a new RNase-free reaction tube for the fluorescence measurement [1]. Add 350 microliters of lysis buffer to the remaining 350 microliters for the RNA extraction and keep it at room temperature for extraction on the same day [2]. The sample can be frozen at minus 20 degrees Celsius for later use [3].
5.5.1. Close-up of Talent transferring 350 µL of homogenate into a fresh RNase-free tube for the fluorescence measurement.
5.5.2. Close-up of 350 µL of lysis buffer being added to the remaining 350 µL and placing the sample aside.
5.5.3. Talent placing the tube at -20 °C. 

5.6. Then, add 350 microliters of PBS to the transferred homogenate [1] and transfer 200 microliters in triplicate per condition into a 96-well plate for the microplate reader measurement, including a triplicate of PBS alone as a blank [2].
5.6.1. Close-up of Talent adding 350 µL of PBS to the transferred homogenate.
5.6.2. Talent loading 200 µL in triplicate per condition, plus a PBS blank triplicate, into the 96-well plate.

6. Fluorescence Measurement and Protein Quantification
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Use a microplate reader to measure the homogenates in triplicate for the fluorescence intensity signal [1-TXT].
6.1.1. SCREEN: The Table 1 excitation and emission parameters being entered in the microplate reader software before the read. TXT: See table 1 for acquisition parameters

6.2. Use 25 microliters of homogenate in triplicate for the bicinchoninic acid assay, according to the manufacturer's instructions [1-TXT]. Then, measure the absorbance at 562 nanometers with the microplate reader [2].
6.2.1. Close-up of Talent mixing 25 µL of homogenate + BCA reagent.
6.2.2. Talent placing the sample in the microplate reader.

7. Data Analysis and Relative Quantification of the Messenger RNA
Demonstrator: Click here to enter name of demonstrator(s)
7.1. For the protein assay, calculate the average micrograms of protein per milliliter of homogenate for each condition, and determine the amount of protein in 200 microliters of homogenate [1].
7.1.1. SCREEN: The average µg protein per mL being calculated per condition and converted to the protein in 200 µL of homogenate.

7.2. For the fluorescence signal, calculate the mean of each condition and of the PBS blank, and subtract the blank mean from each condition mean [1]. Then, divide the normalized fluorescence signal by the protein amount to give the quantified fluorescence signal per microgram of protein [2]. Assess the statistical significance by one-way ANOVA followed by William's trend test, if applicable to the selected data [3].
7.2.1. SCREEN: The PBS blank mean being subtracted from each condition mean.
7.2.2. SCREEN: The normalized fluorescence signal being divided by the protein amount to give RFU per µg protein.
7.2.3. SCREEN: The one-way ANOVA and the William's trend test being run on the normalized data.

7.3. Extract the RNA following the respective manufacturer's instructions, and use an appropriate RNA amount for the cDNA synthesis [1].
7.3.1. Close-up of Talent carrying out the RNA extraction from the lysis-buffer aliquot.

7.4. Design the qPCR primers against the target using a tool such as Primer BLAST or Primer3 [1]. To validate the qPCR primers, perform a melt curve analysis and test the primer efficiency [2].
7.4.1. SCREEN: The forward and reverse EGFP primers, GACTTCAAGGAGGACGGCAA and TTCTGCTTGTCGGCCATGAT, being designed in the primer design tool.
7.4.2. SCREEN: The melt curve analysis and the efficiency test being run for the designed primers.

7.5. Use 4.5 microliters of cDNA in a 10 microliter total qPCR reaction volume [1]. Set the program parameters, and report a melt curve [2]. 
7.5.1. Close-up of Talent pipetting 4.5 µL of cDNA into the 10 µL qPCR reaction.
7.5.2. SCREEN: The cycling program set to 95 °C for 60 s, then 45 cycles of 15 s at 95 °C and 30 s at 60 °C and a final melt curve appearing.

7.6. Finally, include 2 housekeeping genes, such as beta-actin or RPL8, to analyze the data by the delta CT method [1].
7.6.1. SCREEN: The beta-actin and RPL8 housekeeping genes’ delta CT analysis.














Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 98.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results
Authors: Best results corresponding to the protocol described above are put here. Please check if the narration is correct and if the figures and areas being highlighted match with the narration.
8.1. The wildtype control gave a significantly lower signal than both the reporter-line control and the ethanol control, showing that the readout was effective and that the excitation produced no relevant autofluorescence from the homogenate [1].
8.1.1. LAB MEDIA: Figure 3A. Video editor: Please emphasize the wildtype control bar against the Tg(fli1:EGFP)y1 and EtOH control bars 
8.2. The formulated dsRNA downregulated the fluorescence signal to 100, 78, and 58 percent of the reporter-line control at 100, 200, and 400 micrograms per liter [1].
8.2.1. LAB MEDIA: Figure 3A. Video editor: Please emphasize the 3 dsGFP-LNP bars in sequence, without deleting other parts
8.3. The EGFP messenger RNA followed the same trend, falling to 0.64-fold of the control at 400 micrograms per liter [1].
8.3.1. LAB MEDIA: Figure 3B. Video editor: Please emphasize the 400 µg/L bar against the Tg(fli1:EGFP)y1 control bar, without deleting other parts
8.4. When the control had only 12 of 20 fluorescent embryos, the concentration-dependent downregulation was not detected [1].
8.4.1. LAB MEDIA: Figure 4. Video editor: Please emphasize the red-outlined Tg(fli1:EGFP) control bar, without deleting other parts
[bookmark: _Hlk203166143]

Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 


Authors: During filming, please point out the organs or veins before dissecting them.


[bookmark: _Hlk201588971]NOTE to Authors: Please consider the following key points for shots involving live
animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary
reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it.
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Prep the surgical site with both iodine-based scrubs and alcohol.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Make skin incisions with a surgical blade, not scissors.
· Avoid using silk thread for closing skin incisions in survival surgeries.
Please point out the organs before dissecting

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40







 2026, JoVE	Page 9 of 9
image1.png




