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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: 15
Number of Shots:  35

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 Institutional Animal Care and Use Committee (IACUC) at University of California Irvine

Authors: Please confirm if the name of the specific institution responsible for the ethical oversight of the study is appropriate.



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. Baseline Fluorescence Acquisition in Transgenic Zebrafish 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, pour tank water containing homozygous transgenic zebrafish embryos through a 400-micrometer mesh filter [1]. Collect [2] and raise them in a 100-millimeter Petri dish containing 30 milliliters of blue egg water, or BEW (B-E-W) [3].
2.1.1. WIDE: Talent pouring tank water through a mesh. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent collecting embryos.
2.1.3. Talent raising embryos in BEW.
2.2. At 24 to 36 hours post-fertilization, add 60 microliters of phenylthiourea, or PTU (P-T-U) to the embryos to achieve a final concentration of 200 micromolar for maintaining larval transparency [1].
2.2.1. Talent adding phenylthiourea to embryos.
2.3. At 3 days post-fertilization, use the mCherry channel with fixed microscope settings to screen the larvae, anesthetized with 160 micrograms per milliliter tricaine [1]. Calibrate the exposure time, detector gain, and illumination intensity using a known positive larva to ensure clear, unsaturated dopaminergic fluorescence, and maintain these settings throughout the screening process [2].
2.3.1. Talent screening larvae using the mCherry channel.
2.3.2. SCREEN: Show the setting of exposure time, detector gain, and illumination intensity using positive control larva in the microscope. ✅ it is an image.
2.4. Classify larvae as positive if clear mCherry fluorescence is visible in the expected dopaminergic neuron clusters of the ventral diencephalon under fixed screening settings [1]. Discard larvae with no signal above background in this region or with weak, diffuse, or ectopic fluorescence [2].
2.4.1. SCREEN: Show the identification of larvae with clear mCherry fluorescence in the ventral diencephalon. [You can use the same image as 2.3.2]
2.4.2. Talent removing larvae with no signal above background or abnormal fluorescence.
2.5. At 4 days post-fertilization, dispense one anesthetized larva, suspended in 40 microliters of 1.2 percent low-melting-point agarose, into each well of a flat-bottom 96-well plate [1]. Acquire pretreatment baseline fluorescence images as previously demonstrated [2].
2.5.1. [bookmark: OLE_LINK1]Talent dispensing 1 larva per well in a 96-well plate. ✅ [we have a video]
2.5.2. Talent acquiring baseline fluorescence images. ✅ [we have an image]

3. High-Throughput Plate-Based Drug Screening
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Add treatment solutions directly to the wells [1] according to the plate map [2]. For vehicle control wells, add BEW containing the same final dimethyl sulfoxide concentration used in compound-treated wells [3].
3.1.1. Talent adding treatment solutions directly to wells 
3.1.2. LAB MEDIA: Figure 1C.
3.1.3. CU: Talent adding BEW with dimethyl sulfoxide to vehicle control wells.
3.2. For positive control wells, add metronidazole solution without the candidate compound [1]. For compound-screening wells, add metronidazole and 10 micromolar of the candidate compound together so that larvae are exposed to both during the same 24-hour treatment period [2]. Adjust each well to a final volume of 200 microliters, maintaining identical final dimethyl sulfoxide concentrations across all wells [3].
3.2.1. CU: Talent adding metronidazole solution to control wells.
3.2.2. CU: Talent adding metronidazole and the candidate compound to compound-screening wells.
3.2.3. Talent adjusting each well to a final volume of 200 microliters.
3.3. Incubate plates at 28.5 degrees Celsius under a 14-hour light and 10-hour dark cycle for 24 hours [1].
3.3.1. Talent placing the plate in the incubator.
3.4. At 5 days post-fertilization, acquire post-treatment fluorescence images using the identical acquisition settings used for baseline imaging [1]. Image wells in the same order used during baseline imaging [2].
3.4.1. Talent acquiring post-treatment fluorescence images.
3.4.2. Talent imaging wells in the same order used during baseline imaging.
3.5. Calculate fluorescence retention for each larva [1]. Normalize fluorescence retention values to the mean vehicle control value from the same plate [2].
3.5.1. SCREEN: Fluorescence retention being calculated for each larva in a spreadsheet. (Authors: Please include the formula and highlight it within the spreadsheet while performing the calculation in the screen capture shot.) ✅ we have a video
3.5.2. SCREEN: Fluorescence retention values being normalized to the mean vehicle control value. ✅ we have a video
3.6. Identify candidate protective compounds as those with fluorescence retention values significantly greater than the metronidazole-only control [1]. Identify hit compounds as those with fluorescence retention ratios significantly greater than the negative control [2].
3.6.1. SCREEN: Candidate protective compounds being identified by fluorescence retention value. ✅ we have a video
3.6.2. [bookmark: OLE_LINK2]SCREEN: Hit compounds being identified by fluorescence retention ratio. ✅ we have a video
3.7. Use Welch’s t-test to compare metronidazole-only controls with treatment groups, then validate hit compounds using independent biological replicates and dose-response assays [1]. Confirm hits as compounds that reproducibly increase fluorescence without larval toxicity or abnormalities before advancing them to secondary behavioral, dose-response, and replicate assays [2]. 
3.7.1. SCREEN: Welch’s t-test being performed to compare treatment groups. ✅ we have a video
3.7.2. SCREEN: Show marking the validated hit compounds that showed increased fluorescence without larval toxicity. ✅ we have a video

4. Locomotor Behavioral Assessment
Demonstrator: Click here to enter name of demonstrator(s)
4.1. At 4 days post-fertilization, allocate the transgenic and AB wildtype larvae [1] into 3 treatment groups with at least 10 larvae per group [2]. Confirm nitroreductase-dependent effects, if metronidazole reduces locomotion in transgenic larvae but not in AB wild-type larvae [3].
4.1.1. Talent allocating larvae into 3 treatment groups.
4.1.2. TEXT ON A PLAIN BACKGROUND
Treatment Groups		Components
· Untreated Baseline	BEW only 
· Vehicle Control		1% DMSO 
· Metronidazole 		4.5mM in 1% DMSO/BEW with 200 µM PTU	
4.1.3. SCREEN: Locomotion values being compared between transgenic and AB wild-type larvae. (Authors: Could you please specify if this step belongs at the end of the locomotor assay. If yes, we will omit this step from here and move it to the end of the locomotor assay protocol.) – Yes this belongs to end of locomotor assay of part 4. We have an image.
4.2. Treat larvae for 24 hours at 28.5 degrees Celsius [1]. Use a wide-bore transfer pipette to carefully transfer 5 larvae into each well of a 6-well plate containing 2.5 milliliters of fresh BEW, with minimal carryover volume [2]. Place the 6-well plate on a white LED light pad with uniform diffused illumination maintained at 25 to 28 degrees Celsius, using the same settings for all recordings [3].
4.2.1. Talent placing larvae under the defined treatment conditions.
4.2.2. Talent transferring 5 larvae into each well of a 6-well plate containing fresh BEW.
4.2.3. Talent placing the 6-well plate on the white LED light pad.
4.3. Illuminate the plate from both below and above using diffused light sources to minimize shadows, glare, and reflections [1]. Use a stable support, such as a tripod or arm mount, to mount a high-resolution camera in a fixed top-down orientation above the plate [2]. Place a ruler adjacent to the plate within the field of view for spatial calibration [3]. Ensure that the camera is perpendicular to the plate surface to minimize parallax distortion before recording locomotor activity [4].
4.3.1. Talent illuminating the plate with diffused light from below and above.
4.3.2. Talent mounting the high-resolution camera above the plate. (Authors: Could you please specify if a tripod or an arm mount will be used. We will omit the other one.)
4.3.3. Talent placing a ruler adjacent to the plate.
4.3.4. Talent aligning the camera perpendicular to the plate surface.
4.3.5. 

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: 129.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Representative fluorescence images of the dopaminergic neurons of transgenic zebrafish larvae showed a dose-dependent reduction in signal intensity after 24 h treatment with varying concentrations of metronidazole, indicating successful chemogenetic ablation of nitroreductase-expressing neurons [1]. 
5.1.1. LAB MEDIA: Figure 2. Video Editor: Please emphasize the reducing fluorescence intensity starting from Control panel through 9 mM MTZ panel. 
5.2. Locomotor behavioral assessment, based on total distance traveled over 60 minutes, revealed that vehicle-control larvae covered a mean distance of 2,100 to 2,200 centimeters [1]. The larvae treated with 3 millimolar metronidazole showed an 8-percent reduction [2], followed by 32 percent reduction in 4 millimolar treatment group [3]. A 68-percent reduction was observed in 9 millimolar treatment group, indicating dose-dependent dopaminergic neuron loss and locomotor impairment [4].
5.2.1. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the heights and Y-axis values corresponding to light gray bars in all 3 panels. 
5.2.2. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the reduction in height of the black bar corresponding to the gray bar in the first panel. Please add the text 8% decrease below the text “=0.035” 
5.2.3. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the reduction in height of the black bar corresponding to the gray bar in the second panel. Please add the text 32% decrease below the text “=0.004”
5.2.4. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the reduction in height of the black bar corresponding to the gray bar in the third panel. Please add the text 68% decrease below the text “<0.0001”
5.3. Linear regression analysis across all treatment groups demonstrated concordance between relative fluorescence intensity and locomotor distance, confirming that locomotor impairment is proportional to the degree of DA neuron loss [1].
5.3.1. LAB MEDIA: Figure 4C. Video Editor: Please emphasize the text “R² = 0.704, p < 0.0001” and the dots falling in the linear range of the graph.
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