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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: 31
Number of Shots: 59 

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
Scriptwriter: If an ethics card is required, please remove the statement that does not apply before sending the draft script. Delete the entire section if there are no animal or human subjects requiring an ethics statement. 
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name)	Comment by Vipasha Sharma: Does this work require ethical approval?
OR
This research has been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name)



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. Fly Entrainment and Collection
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. Begin by arranging the fly culture vials, collection tubes, funnel, and dry ice at the workstation [1]. Entrain the flies under constant cycles of 12-hour light and 12-hour dark cycles at 25 degrees Celsius for 3 days, preparing 3-9 biological replicates of five flies for each genotype or condition [2].
2.1.1. WIDE: Talent arranging the fly culture vials, labeled collection tubes, funnel, and dry ice at the workstation.
2.1.2. Talent maintaining the flies under 12-hour light and 12-hour dark cycles at 25 degrees Celsius.

2.2. On the day of collection, place 1.5-milliliter tubes on dry ice, using 1 tube per fly genotype or condition [1]. Using a funnel, transfer the experimental and control fly groups directly into the tubes to flash-freeze them simultaneously [2]. 
2.2.1. Talent placing the labeled 1.5-milliliter collection tubes on dry ice
2.2.2. Talent transferring the flies through a funnel directly into the tubes on dry ice.


3.  Brain Dissection and Sample Preparation
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Fill a low-profile container with ice and place a 30-millimeter Petri dish on top as a dissection platform to prevent tissue degradation during dissection [1]. Add a 200-microliter droplet of ice-cold 1X PBS on the dish [2] and position the setup under a stereoscope [3].
3.1.1. Talent filling a low-profile container with ice and placing a 30-millimeter Petri dish on top.
3.1.2. Talent adding a 200-microliter droplet of ice-cold 1X PBS.
3.1.3. Talent positioning the dissection setup under the stereoscope.

3.2. Take one fly at a time from the tube on dry ice [1], grasp it by the abdomen using forceps, and submerge it in the PBS droplet [2]. Without releasing the fly, use the other pair of forceps to grasp the head-body connection and remove the head [2].
3.2.1. CU: Talent removing one frozen fly at a time from the tube on dry ice.
3.2.2. SCOPE: Fly being grasped by the abdomen and submerged in the phosphate-buffered saline droplet.
3.2.3. SCOPE: Head being removed by grasping the connection between the head and body.

3.3. Remove and discard the body from the PBS droplet [1]. Using forceps, grasp the head by the proboscis and push it back into the PBS droplet [2].
3.3.1. SCOPE: Fly body being removed from the phosphate-buffered saline droplet.
3.3.2. SCOPE: Head being grasped by the proboscis and pushed into the phosphate-buffered saline droplet.

3.4. Using the free pair of forceps, grasp the edge of the eye to hold the head and remove the proboscis [1]. Grasp the tissue around the aperture generated by removing the proboscis and pull to expose the brain [2].
3.4.1. SCOPE: Head being held at the edge of the eye while the proboscis is removed.
3.4.2. SCOPE: Tissue surrounding the aperture being pulled to expose the brain.

3.5. Gently clean the brain to remove any head debris that could affect quantification [1]. 
3.5.1. SCOPE: Brain being gently cleaned to remove residual head debris.

3.6. Condition a pipette tip with the solution from the dissection plate by pipetting up and down several times to prevent the brain from sticking [1]. Using the conditioned pipette tip, transfer the dissected brain directly into a tube containing ice-cold 1X PBS [2]. Pool five brains per biological replicate [3].
3.6.1. Talent conditioning the pipette tip with solution from the dissection plate.
3.6.2. Talent transferring a dissected brain into a tube containing ice-cold 1-times phosphate-buffered saline.
3.6.3. Talent pooling 5 brains per biological replicate.

3.7. Centrifuge briefly for 10 seconds at 2,000 g to collect the brains at the bottom of the tube [1]. Carefully replace the PBS with 50 microliters of 0.2 Normal perchloric acid on ice while using appropriate chemical-resistant personal protective equipment [2]. Homogenize the tissue at 10 kilohertz using short 3-second pulses followed by 3 seconds on ice, controlling the amplitude to minimize heat generation [3].
3.7.1. Talent placing the tube in the centrifuge.
3.7.2. Talent replacing the 1-times phosphate-buffered saline with 50 microliters of 0.2 normal perchloric acid on ice while wearing the specified protective equipment.
3.7.3. Talent homogenizing the tissue with an ultrasonic homogenizer using short pulses followed by cooling on ice.

3.8. Centrifuge the sample at 15,000 g for 15 minutes at 4 degrees Celsius [1]. Transfer 40 microliters of the supernatant into a new tube on ice without collecting tissue debris  [2]. Immediately before running the HPLC analyses, add 8 microliters of 1 molar sodium acetate to bring the sample pH closer to the mobile-phase pH of 3.5 and preserve peak shape during detection [3-TXT].
3.8.1. Talent placing the sample in the centrifuge.
3.8.2. Talent collecting 40 microliters of supernatant into a new tube on ice without collecting tissue.
3.8.3. Talent adding 8 microliters of 1 molar sodium acetate to the sample.
TXT: HPLC: High-Performance Liquid Chromatography

4.  Preparation of Mobile Phase and Standards 
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Add 870 milliliters of ultrapure water to a 1-liter glass bottle [1]. To prepare the citrate-acetate mobile phase, add 5.61 grams of sodium acetate trihydrate and 8.79 grams of anhydrous citric acid to the glass bottle and mix until dissolved [2]. Verify that the pH is 3.5 and adjust it if necessary [3].
4.1.1. Talent adding 870 milliliters of ultrapure water to a glass bottle.
4.1.2. Talent adding sodium acetate trihydrate and anhydrous citric acid and mixing until dissolved.
4.1.3. Talent verifying the pH of the mobile phase.

4.2.  In a fume hood, add 130 milliliters of HPLC-grade methanol [1]. Add 130 milligrams of sodium 1-octanesulfonate hydrate and mix thoroughly [2]. 
4.2.1. Talent adding 130 milliliters of high-performance liquid chromatography-grade methanol under a fume hood.
4.2.2. Talent adding 130 milligrams of sodium 1-octanesulfonate hydrate and mixing thoroughly.

4.3. Vacuum-filter the mobile phase solution through a 0.2-micrometer filter while stirring for 1 hour to facilitate filtration and the release of trapped gas [1]. Sonicate the solution in an ultrasonic bath at 42 kilohertz for 30 minutes to remove air bubbles [2], then wrap the container in aluminum foil and label it appropriately [3]. 
4.3.1. Talent vacuum-filtering the solution through a 0.2-micrometer filter while stirring.
4.3.2. Talent placing the solution in the ultrasonic bath.
4.3.3. Talent wrapping the container in aluminum foil and labeling it.

4.4. Next, for the preparation of biogenic amine standards, individually weigh 10 milligrams of octopamine, dopamine, and serotonin on separate weigh papers [1]. Transfer each weighed analyte into a separate 125-milliliter glass bottle [2], then reweigh the empty papers to determine the exact amount transferred [3].
4.4.1. Talent individually weighing 10 milligrams of octopamine, dopamine, and serotonin on weigh paper.
4.4.2. Talent transferring each weighed analyte into a separate 125-milliliter glass bottle.
4.4.3. Talent re-weighing the empty weigh paper.
4.5. Calculate the solvent volume required to obtain a 100-nanogram-per-microliter stock solution [1]. Dissolve octopamine and dopamine in 0.1 molar hydrochloric acid and serotonin in 0.1 molar acetic acid [2]. Add disodium EDTA to a final concentration of 1 milligram per milliliter, mix until dissolved [3]. Wrap the bottles in aluminum foil to protect them from light [4] and store at 4 degrees Celsius for up to 3 months [5].
4.5.1. Talent calculating the solvent volume required for the target analyte concentration.
4.5.2. Talent adding the appropriate solvent to each analyte.
4.5.3. Talent adding disodium EDTA to the standards and mixing until dissolved.
4.5.4. Talent wrapping the bottles in aluminum foil. 
4.5.5. Talent placing the wrapped bottles in storage at 4 degrees Celsius.

5. Calibration Solution Preparation
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Prepare a 1-nanogram-per-microliter stock mixture by adding 1 microliter of each 100-nanogram-per-microliter biogenic-amine stock to 97 microliters of 0.02 molar acetic acid containing 1 milligram per milliliter disodium EDTA, and mix thoroughly [1]. 
5.1.1. CU: Talent preparing and mixing the 1-nanogram-per-microliter mixed biogenic-amine stock.

5.2. Dilute 2 microliters of the 1-nanogram-per-microliter stock with 64.6 microliters of the same diluent and mix thoroughly to prepare the 0.03-nanogram-per-microliter working solution [1].
5.2.1. CU: Talent preparing the 0.03-nanogram-per-microliter working solution.

5.3. Add 2 microliters of the 1-nanogram-per-microliter stock to 18 microliters of the same diluent and mix thoroughly to prepare the 0.1-nanogram-per-microliter working solution [1].
5.3.1. CU: Talent preparing the 0.1-nanogram-per-microliter working solution.

5.4. Add 4 microliters of the 0.1-nanogram-per-microliter stock to 36 microliters of diluent and mix thoroughly to prepare the 0.01-nanogram-per-microliter working solution [1]. Finally, prepare the 0.001-nanogram-per-microliter solution by diluting 4 microliters of the 0.01-nanogram-per-microliter solution with 36 microliters of diluent [2], and store all solutions in a light-protected box [3].
5.4.1. CU: Talent preparing the 0.01-nanogram-per-microliter working solution.
5.4.2. CU: Talent preparing the 0.001-nanogram-per-microliter working solution. 
5.4.3. Talent placing the freshly prepared standards in a light-protected box.

6. HPLC-ECD Injection Setup and Run
Demonstrator: Click here to enter name of demonstrator(s) 
6.1. Turn on the HPLC system, including the pump and electrochemical detector [1]. Set the flow rate to 100 microliters per minute and allow the electrochemical detector to reach a stable baseline for approximately 10-30 minutes [2].
6.1.1. Talent turning on the high-performance liquid chromatography equipment.
6.1.2. Talent setting the flow rate to 100 microliters per minute.

6.2. When the samples are ready, increase the flow rate to 500 microliters per minute and allow the system to stabilize for 5 minutes [1]. During stabilization, flush a 20-microliter Hamilton syringe three times with ultrapure water [2].
6.2.1. Talent setting the flow rate to 500 microliters per minute.
6.2.2. Talent flushing a 20-microliter Hamilton syringe 3 times with ultrapure water.

6.3. Draw 10-20 microliters of sample into the syringe according to the sample-loop capacity and inspect the syringe to ensure that no bubbles are present before injection [1].
6.3.1. CU: Talent drawing 10 to 20 microliters of the sample into the syringe and inspecting the syringe for bubbles.

6.4. Insert the needle completely into the injection port, set the lever to the load position, and inject the sample by fully depressing the syringe plunger until all liquid exits the syringe [1]. Then lower the injector lever to the Inject position to start the 30-35-minute run [2].
6.4.1. Talent inserting the needle into the injection port and injecting the sample with the lever in the load position.
6.4.2. Talent lowering the injector lever to the Inject position.

6.5. For additional samples, run the system for 10–15 minutes at 500 microliters per minute before injecting the next sample [1]. If the electrochemical detector signal fluctuates consistently, check the system pressure and purge the system with fresh solution at high speed while bypassing the electrochemical detector [2].
6.5.1. Talent maintaining the system at 500 microliters per minute before the next injection.
6.5.2. Talent purging the system with fresh solution while bypassing the electrochemical detector.

7. Data Retrieval and Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
7.1. Using the analog-to-digital converter, convert the changes in current or voltage produced by biogenic amine oxidation and captured by the electrochemical detector. Relate the resulting signal change to the biogenic amine concentration [1].
7.1.1. SCREEN: Changes in current or voltage captured by the electrochemical detector being converted using the analog-to-digital converter, with biogenic amine concentration being related to the corresponding signal change.
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page:  https://review.jove.com/files_upload.php?src=22596583 
7.2. Use the area under the curve obtained from the current-versus-time graphs of the biogenic amine standard runs to generate a calibration curve [1]. Represent the values by linear regression on a current or voltage versus amount in nanograms graph [2]. Using the linear equation, calculate the concentration of biogenic amines in the sample [3].
7.2.1. SCREEN: Areas under the curves from the biogenic amine standard runs being determined.
7.2.2. SCREEN: Calibration data being represented by linear regression against the amount in nanograms.
7.2.3. SCREEN: Linear equation being applied to calculate the biogenic amine concentration in the sample.


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.

8. Results 

8.1. At 950 millivolts, octopamine, dopamine, and serotonin were all detected [1], whereas at 650 millivolts, only dopamine and serotonin were observed [2].
8.1.1. LAB MEDIA: Figure 1A Video editor: Please highlight the OA peak in green, followed by the DA peak in red and the 5-HT peak, while showing the 950-mV label.
8.1.2. LAB MEDIA: Figure 1B Video editor: Please highlight DA peak in red and the 5-HT peak, while showing the 650-mV label.

8.2. Calibration curves showed linear responses across the tested amounts of 0.01, 0.1, and 0.3 nanograms at 950 millivolts [1] and 650 millivolts [2].
8.2.1. LAB MEDIA: Figure 1C. Video editor: Show the 3 graphs for 950 millivolts, including the points at 0.01, 0.1, and 0.3 nanogram.
8.2.2. LAB MEDIA: Figure 1D. Video editor: Show the 2 graphs for 650 millivolts, including the points at 0.01, 0.1, and 0.3 nanogram.

8.3. At 950 millivolts, the brain extract showed detectable octopamine, dopamine, and serotonin peaks [1], which were confirmed by spiking the sample with 0.01 nanograms of each biogenic amine [2].
8.3.1. LAB MEDIA: Figure 2A: Video editor: Please first highlight the black brain-sample trace at the OA, DA, and 5-HT peak regions. 
8.3.2. LAB MEDIA: Figure 2A: Video editor: Please highlight the corresponding red spiked-sample peaks to show OA, DA, and 5-HT peak regions.

8.4. Dopamine and serotonin remained detectable with fewer interfering peaks, whereas octopamine was no longer resolved at 650 millivolts [1].
8.4.1. LAB MEDIA: Figure 2B: Video editor: Please highlight the DA and 5-HT peaks in both the black and red traces.

8.5. Dopamine levels were significantly elevated in 3-6-day-old Parkinson’s disease model flies compared with control flies [1]. Serotonin levels did not differ significantly between 3-6-day-old Parkinson’s disease flies and control flies [2].
8.5.1. LAB MEDIA: Figure 3A. Video editor: Please highlight the red box for “TH-T2A-GAL4 > UAS-SNCA.J” and the white box for “TH-T2A-GAL4,” including the bracket and double asterisk above them.
8.5.2. LAB MEDIA: Figure 3B. Video editor: Please highlight the red box for “TH-T2A-GAL4 > UAS-SNCA.J” and the white box for “TH-T2A-GAL4,” including the bracket labeled “ns” above them.
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