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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? Yes  
If Yes, can you record movies/images using your own microscope camera? Yes
SCOPE shots: 2.5.1 and 2.5.2
Authors: Please film the shots labeled as SCOPE using your microscope camera and upload the files to your project page: https://review.jove.com/account/file-uploader?src=21812428

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? 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.

Authors: Please create screen capture videos for shots labelled 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=21812428

3. Filming location: Will the filming need to take place in multiple locations?   No

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. Yes


Current Protocol Length
Number of Steps: 15
Number of Shots:  35

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

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context
Note: The statements have been edited for clarity.
INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Kira Yu: Our research investigates dopaminergic neuron degeneration in Parkinson's disease and screens for novel neuroprotective compounds. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Jeffrey Kim: Bridging the gap between non-contextual cell cultures and slow rodent models, our zebrafish protocol offers rapid, in vivo compound screening.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.3. Ethan Chen: Maintaining identical imaging settings across all larvae is critical, as even subtle variations can distort fluorescence quantification.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.4. Jichen Yang: Validated hit compounds can advance to dose-response assays, individual larval tracking, and further evaluation in mammalian neurodegeneration models.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Jichen Yang: Future studies can adapt this platform to other neuron types and disease models by swapping driver and reporter lines.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


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





`Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.


What problem in your field of research does your JoVE article address?
1.6. Gha-hyun Jeffrey Kim, Assistant Professor, Department of Clinical Pharmacy Practice, Robert A. Mah Molecular Innovation Center: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

What value do you expect this video article to have for other researchers working in your field?
1.7. Gha-hyun Jeffrey Kim, Assistant Professor, Department of Clinical Pharmacy Practice, Robert A. Mah Molecular Innovation Center: (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at University of California Irvine



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Baseline Fluorescence Acquisition in Transgenic Zebrafish Larvae
Demonstrator: Kira Yu 
Authors: Please create screen capture videos for shots labelled 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=21812428
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. 
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.
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. SCOPE: Show dispensing 1 larva suspended in 40µL of 1.2% LMA per well in a 96-well plate.
2.5.2. SCOPE: Show acquisition of pretreatment baseline fluorescence images. 	
Authors: Please create screen capture videos for shots labelled 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=21812428
Authors: Please film the shots labeled as SCOPE using your microscope camera and upload the files to your project page: https://review.jove.com/account/file-uploader?src=21812428
3. High-Throughput Plate-Based Drug Screening
Demonstrator: Jichen Yang 
Authors: Please create screen capture videos for shots labelled 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=21812428

3.1. Add treatment solutions directly to the wells [1] as per 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 negative 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.)
3.5.2. SCREEN: Fluorescence retention values being normalized to the mean vehicle control value.
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.
3.6.2. SCREEN: Hit compounds being identified by fluorescence retention ratio.
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.
3.7.2. SCREEN: Show marking the validated hit compounds that showed increased fluorescence without larval toxicity.

4. Locomotor Behavioral Assessment
Demonstrator: Ethan Chen
Authors: Please create screen capture videos for shots labelled 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=21812428

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]. 
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	
4.2. 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, 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]. Confirm nitroreductase-dependent effects, if metronidazole reduces locomotion in transgenic larvae but not in AB wild-type larvae [5].
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. 
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. SCREEN: Locomotion values being compared between transgenic and AB wild-type larvae. 



Results
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-hour 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 a 32 percent reduction in the 4.5 millimolar treatment group [3]. A 68-percent reduction was observed in the 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 dopaminergic 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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