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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:  16
Number of Shots:  36 

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. Preparation of Agarose Plates and Dechorionated Larvae 
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, gather the microinjection needles, required reagents, and 2-day post-fertilization or dpf (D-P-F) zebrafish embryos [1].
2.1.1. Talent walking into the room with a tray of required materials. Videographer: Please obtain CU shot as well for this shot.
2.2. Prepare a 1% weight per volume agarose solution in E3 (E-three) medium [1] and heat it until the agarose is completely dissolved and the solution becomes clear [2].
2.2.1. Talent adding agarose into the bottle containing E3 medium.
2.2.2. Talent heating the agarose solution until the solution becomes clear.
2.3. Allow the agarose solution to cool briefly [1]. Pour approximately 30 milliliters into a 100 millimeter Petri dish, ensuring an even layer across the surface [2].
2.3.1. Talent placing the agarose solution on workbench to cool.
2.3.2. Talent pouring the agarose solution into a 100mm Petri dish to form an even layer.
2.4. While the agarose is still liquid but beginning to solidify, gently place a silicone mold onto the surface to create uniform grooves [1].
2.4.1. Talent placing a silicone mold onto the partially solidified agarose surface.

2.5. Transfer approximately 100 chorionated embryos at 2 dpf into a small 50 millimeter agarose-coated Petri dish [1].
2.5.1. Talent transferring chorionated embryos into a 50 mm agarose-coated Petri dish.
2.6. Add 4 milliliters of freshly prepared pronase solution to the dish, ensuring the embryos are fully submerged [1]. Incubate at room temperature for 3 to 5 minutes [2]. Monitor the release of embryos from the chorions under a stereomicroscope [3].
2.6.1. Talent adding pronase solution to the dish containing embryos.
2.6.2. Talent placing the dish on the benchtop for incubation.
2.6.3. SCOPE: Shot of embryos being released from the chorions
2.7. Gently rotate or swirl the dish intermittently to facilitate enzymatic removal of the chorions [1]. Continue until the majority of embryos are released from their chorions [2].
2.7.1. Talent gently swirling the Petri dish.
2.7.2. SCOPE: Show the embryos being released from their chorions.
2.8. Wash the embryos thoroughly by transferring them through 5 to 6 changes of fresh E3 embryo medium [1]. Ensure that all chorions and pronase residues are removed [2].
2.8.1. Talent transferring embryos through multiple dishes containing fresh E3 embryo medium.
2.8.2. SCOPE: Show dechorionated embryos free of chorions and pronase residues.
2.9. Using a glass Pasteur pipette, transfer approximately 50 dechorionated larvae into a 100 millimeter Petri dish containing 40 milliliters of E3 medium [1]. Maintain the larvae in E3 medium until microinjection [2].
2.9.1. Talent transferring dechorionated larvae into a 100 millimeter Petri dish using a glass Pasteur pipette.
2.9.2. Shot of larvae maintained in E3 embryo medium.

3. Microinjection of Zebrafish Larvae
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Under a stereomicroscope, use fine forceps to carefully break the tip of the previously prepared glass capillary to generate a micropipette with an opening of approximately 3 micrometers in diameter [1]. Prepare 0.9% weight per volume sodium chloride control solution and use the previously prepared 2 picograms per nanoliter interleukin-6 or IL-6 (I-L-six) solution in 0.9% sodium chloride  [2]. Add 1 microliter of 0.05% trypan blue to every 10 microliters of solution to facilitate visualization during injection [3].
3.1.1. SCOPE: Shot of breaking the tip of the glass capillary using fine forceps.
3.1.2. Talent preparing the injection solutions.
3.1.3. Talent adding trypan blue to the injection solution.
3.2. Using a microloader tip, backfill the prepared micropipette with approximately 3 microliters of injection solution, ensuring no air bubbles are introduced [1]. Secure the loaded micropipette into the capillary holder connected to the microinjection system [2]. Place a small drop of mineral oil onto a calibration slide [3].
3.2.1. Talent loading the injection solution into the micropipette using a microloader tip.
3.2.2. Talent securing the loaded micropipette into the capillary holder.
3.2.3. Talent placing a drop of mineral oil onto a calibration slide.
3.3. Calibrate the injection volume by expelling droplets into the mineral oil [1]. Measure the droplet diameter using the calibration slide [2]. Adjust the injection pressure to achieve a droplet volume of approximately 1 nanoliter [3].
3.3.1. Talent expelling droplets into mineral oil.
3.3.2. SCOPE: Show measurement of droplet diameter on the calibration slide.
3.3.3. SCREEN: Show adjustment of the injection pressure settings.
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=21814868
Videographer: Please film the computer screen as a back up

3.4. Anesthetize the larvae in small batches by adding tricaine to the E3 medium at a final 1× concentration to minimize stress and ensure consistent sedation [1]. Transfer individual 2 dpf larvae onto a solidified agarose injection plate [2]. Place the dish under the stereomicroscope [3]. Using a glass pipette, gently orient each larva so that the duct of Cuvier is clearly visible and accessible [4].
3.4.1. Talent adding tricaine to the E3 embryo medium containing larvae.
3.4.2. Talent transferring larvae onto the agarose injection plate.
3.4.3. Talent placing the dish under the stereomicroscope.
3.4.4. Talent orienting a larva with a glass pipette.
3.5. Position the micropipette tip at the entry point of the duct of Cuvier [1]. Inject the first droplet of the prepared solution into the duct of Cuvier [2]. After approximately 20 seconds, inject a second droplet into the duct of Cuvier [3].
3.5.1. SCOPE: Show the micropipette positioned at the duct of Cuvier.
3.5.2. SCOPE: Show the first injection into the duct of Cuvier.
3.5.3. SCOPE: Show the second injection into the duct of Cuvier.
3.6. Following injection, gently transfer the larvae into a fresh 100 millimeter Petri dish containing 40 milliliters of E3 medium [1]. Return the larvae to an incubator at 28.5 degrees Celsius for recovery [2].
3.6.1. Talent transferring injected larvae into a fresh 100mm Petri dish containing E3 medium.
3.6.2. Talent placing the Petri dish into the incubator.
3.7. On the following day, repeat the microinjection procedure as previously demonstrated [1]. At 5 dpf, use the larvae for downstream applications, including behavioral assays, brain imaging, or immunofluorescence analysis [2].
3.7.1. Shot of 3 dpf larvae being prepared for the second microinjection.
3.7.2. Shot of larvae ready for downstream analyses.



3.7.3. 

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: 174.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. IL-6 microinjection did not affect larval viability [1] compared to sodium chloride injections [2]. Authors: Please check the accuracy of the shots throughout the results section.
4.1.1. LAB MEDIA: Figure 4A. Video editor: Emphasize the grey line with its datapoints labeled il6
4.1.2. LAB MEDIA: Figure 4A. Video editor: Emphasize the blue line with its datapoints  labeled NaCl
4.2. Survival rates at 5 dpf were indistinguishable between IL‑6–injected [1] and NaCl‑injected groups [2], indicating that the dosing regimen is well tolerated and does not introduce nonspecific toxicity [3]. 
4.2.1. LAB MEDIA: Figure 4A. Video editor: Emphasize the Day 5 endpoint of the grey line labeled il6
4.2.2. LAB MEDIA: Figure 4A. Video editor: Emphasize the Day 5 endpoint of the blue line labeled NaCl
4.2.3. LAB MEDIA: Figure 4A. 
4.3. Microinjections slightly reduced viability [1] compared to uninjected siblings [2].
4.3.1. LAB MEDIA: Figure 4A. Video editor: Emphasize the Day 5 endpoint of the grey line labeled il6 and blue line labeled NaCl 
4.3.2. LAB MEDIA: Figure 4A. Video editor: Emphasize the Day 5 endpoint of the dark blue line labeled Control 
4.4. The homozygous tuberous sclerosis complex 2 mutant larvae or tsc2-/- displayed significantly higher baseline prostaglandin E2 or PGE2 (P-G-E-two) levels [1] than wild type tsc2+/+ siblings [2].	Comment by Lakshmi Priya: Authors: Please provide pronunciation of tsc2-/- and tsc2+/+ 
4.4.1. LAB MEDIA: Figure 4B. Video editor: Emphasize the magenta tsc2-/- boxplot in NaCl.
4.4.2. LAB MEDIA: Figure 4B. Video editor: Emphasize the blue tsc2+/+ boxplot in  NaCl.
4.5. Heterozygous tsc2+/- mutants showed a modest, non-significant increase in baseline PGE2 [1] compared with wild-type larvae [2].
4.5.1. LAB MEDIA: Figure 4B. Video editor: Emphasize the green tsc2+/- boxplot in NaCl.
4.5.2. LAB MEDIA: Figure 4B. Video editor: Emphasize the blue tsc2+/+ boxplot in NaCl.
4.6. PGE2 levels rose sharply in tsc2+/- mutants following IL-6 microinjection [1].
4.6.1. LAB MEDIA: Figure 4B. Video editor: Emphasize the green tsc2+/- boxplot in IL6.
4.7. The open field test showed that tsc2 mutant larvae displayed increased anxiety-like behavior [1] compared with wild-type siblings [2]. However, IL6 microinjections did not affect this behavior [3]. 
4.7.1. LAB MEDIA: Figure 4C. Video editor: In NaCl panel, emphasize the green tsc2+/- and magenta tsc2-/- boxplots
4.7.2. LAB MEDIA: Figure 4C. Video editor: In NaCl panel, emphasize the blue tsc2+/+ boxplots 
4.7.3. LAB MEDIA: Figure 4C. Video editor: Emphasize the IL6 panel.
4.8. The tsc2+/- and tsc2-/- larvae spent significantly more time in the outer zone of the arena and exhibited reduced center exploration [1] than tsc2+/+ larvae [2].
4.8.1. LAB MEDIA: Figure 4C. Video editor: In NaCl panel, emphasize the green tsc2+/- and magenta tsc2-/- boxplots
4.8.2. LAB MEDIA: Figure 4C. Video editor: In NaCl panel, emphasize the blue tsc2+/+ boxplots.
4.9. IL-6 injections increased repetitive, stereotyped swimming patterns, particularly in tsc2+/- mutant larvae [1].
4.9.1. LAB MEDIA: Figure 4D 
4.10. The proportion of IL-6-injected tsc2+/- mutants exhibiting repetitive looping was significantly increased [1] compared with sodium chloride-injected controls [2].
4.10.1. LAB MEDIA: Figure 4E. Video editor: In repetitive panel, tsc2+/- row, emphasize the green IL6 boxplot showing approximately 10 fish.
4.10.2. LAB MEDIA: Figure 4E. Video editor: In repetitive panel, tsc2+/- row, emphasize the green  NaCl boxplot showing approximately 2 to 3 fish.
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