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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:  34
Number of Shots:  55 

Introduction
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 University of Exeter Animal Welfare and Ethical Review Board at (insert Institutional Name)
Authors: Please provide the name of the institution where this study was approved.



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 Carbon-fibre Microelectrodes
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, fill a glass container with acetone [1]. Submerge the glass capillaries in the acetone and ensure that each capillary is filled [2]. 
2.1.1. Talent filling the glass container with acetone. Videographer: Please obtain a CU shot for this shot.
2.1.2. Talent placing glass capillaries into the container and immersing them into the acetone until fully submerged.

2.2. Using fine tweezers, insert a single carbon fiber into an acetone filled capillary [1].  Remove the capillaries from the acetone and let it air dry [2].
2.2.1. Shot of tweezers inserting a single carbon fiber into an acetone filled capillary.
2.2.2. Talent taking out the capillaries from the acetone container and keeping it aside for drying.

2.3. Load the dried capillary tube into a vertical microelectrode puller [1]. Position the midpoint of the tube in line with the heating filament [2].
2.3.1. Shot of dried capillary tube being loaded into a vertical microelectrode puller.
2.3.2. CU: Shot of center of the capillary aligned with the heating filament.

2.4. Activate the puller while setting the heater level to 58.1 to produce two carbon fiber electrodes from a single capillary tube [1]. 
2.4.1. Shot of capillary tube being pulled into two fine carbon fiber electrodes.

2.5. After placing the pulled electrodes under a microscope equipped with a 10 times reticle, use a scalpel to trim the fiber tip to approximately 100 micrometers [1].
2.5.1. SCOPE: The fiber tip is trimmed using scalpel. 

2.6. Remove about 1 centimeter of insulation from both ends of the conductive wire [1]. Apply a thin layer of conductive silver ink to one exposed end [2].
2.6.1. Talent removing about 1cm of insulation from both ends of the conductive wire.
2.6.2. Talent applying silver ink to one end of the wire.

2.7. Insert the silver-coated end of the wire into the back end of the carbon fiber electrode, ensuring firm contact between the wire and the fiber [1]. Seal the connection with super glue and let it dry completely [2].
2.7.1. Talent inserting coated wire into the back end of the electrode.
2.7.2. Talent applying super glue to seal the connection and letting it to dry.

3. Preparation of Solutions
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Gather the required reagents [1] and prepare 1 liter of sucrose-based cutting solution by dissolving them [2]. Transfer 200 milliliters of the sucrose-based cutting solution into a clean bottle [3]. Add 200 microliters of 1 molar calcium chloride monohydrate to reach a final calcium chloride concentration of 1 millimolar [4]. Bubble the solution with 95 percent oxygen and 5 percent carbon dioxide for at least 30 minutes [5].
3.1.1. Talent walking into the room with a tray containing required reagents.
3.1.2. TEXT ON A PLAIN BACKGROUND:
1L sucrose-based cutting solution:
85 mM NaCl
25 mM NaHCO₃
2.5 mM KCl
1.25 mM NaH₂PO₄
7 mM MgCl₂
10 mM Glucose
65 mM Sucrose
pH 7.4
Osmolality: 300 mOsm/L
3.1.3. Talent transferring 200 mL of the sucrose-based cutting solution into a bottle.
3.1.4. Talent adding 200µL of CaCl₂·H₂O into a bottle containing sucrose-based cutting solution.
3.1.5. Talent bubbling gas through the solution.

3.2. Prepare 10 times artificial cerebrospinal fluid stock solution [1], by dissolving the reagents in 1 liter of distilled water [2].  Then, prepare 1 times artificial cerebrospinal fluid by adding 100 milliliters of the 10 times stock solution to the bottle containing 52 milliliters of 0.5 molar sodium bicarbonate [3]. After diluting the mixture to 1 liter with distilled water, add 2 milliliters of 1 molar calcium chloride monohydrate to obtain a final concentration of 2 millimolar calcium chloride [4]. Bubble with 95 percent oxygen and 5 percent carbon dioxide for at least 30 minutes [5].
3.2.1. Talent standing at the laboratory bench with the aCSF reagents and an empty container.
3.2.2. TEXT ON A PLAIN BACKGROUND:
10x artificial cerebrospinal fluid stock solution:
1300 mM NaCl
250 mM NaHCO₃
25 mM KCl
12.5 mM NaH₂PO₄ 
pH 7.4
Osmolality: 300 mOsm/L
Storage: 4°C
3.2.3. Talent adding aCSF stock solution to the bottle containing NaHCO₃.
3.2.4. Talent pipetting calcium chloride to the bottle.
3.2.5. Talent bubbling gas through solution.

3.3. Prepare 0.1 millimolar perchloric acid, by adding 20 microliters of 0.1 molar perchloric acid into a bottle containing 20 milliliters of distilled water and mix thoroughly [1].
3.3.1. Talent pipetting perchloric acid into a bottle containing distilled water and mixing it.

3.4. Add 9.48 milligrams of dopamine hydrochloride powder to the prepared perchloric acid solution to obtain a final concentration of 2.5 micromolar dopamine standard stock solution [1]. Store at 4 degrees Celsius and protect from light [2].
3.4.1. Talent dissolving dopamine powder in perchloric acid solution.
3.4.2. Talent placing the covered container into the refrigerator.

4. Preparation of Brain Slices and Electrode Setup
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. After extracting the brain from the euthanized animal, immediately transfer it into ice-cold sucrose-based cutting solution [1]. 
4.1.1. Talent transferring brain into cold solution. Authors: Please provide euthanasia details.

4.2. After mounting the brain onto the vibratome platform, cut 300 micrometer coronal slices between plus 1.5 millimeters and plus 0.5 millimeters relative to bregma at a cutting speed of 0.34 millimeters per second [1].
4.2.1. Close-up of slicing process.

4.3. Transfer the slices to a recovery chamber containing artificial cerebrospinal fluid maintained at 32 degrees Celsius and incubate the slices for 30 to 40 minutes [1].
4.3.1. Talent transferring slices to a recovery chamber containing aCSF.

4.4. Maintain the slices at room temperature in continuously oxygenated artificial cerebrospinal fluid until further use [1].
4.4.1. CU: Shot of brain slices placed in artificial cerebrospinal fluid with continuously bubbling visible in the solution.

4.5. Perfuse the entire rig with distilled water for at least 10 minutes [1]. After immersing the temperature sensor in the solution fully, set 32 degrees Celsius on the heating system [2].
4.5.1. Shot of water flowing through the rig.
4.5.2. Talent setting the temperature to 32°C on the heating system.

4.6. In HDCV software, set the voltage parameters to a triangular waveform sweeping from minus 0.4 volts to plus 1.2 volts at a scan rate of 400 volts per second applied at 10 hertz [1].
4.6.1. SCREEN: Cursor selecting the triangular waveform and setting the voltage parameter settings in HDCV software interface.
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/files_upload.php?src=21285998

4.7. After placing the brain slice in the centre of the slice chamber, secure it using a harp [1].
4.7.1. Talent securing the brain slice with harp in the centre of the slice chamber.

4.8. Under the microscope, position the electrode tip using the micromanipulator and confirm that it is intact [1].
4.8.1. SCOPE: The electrode tip is in focus, appearing straight and unbroken.

4.9. Condition the electrode by placing it in cortical tissue [1]. Run a triangular waveform cycling for at least 30 minutes before recording [2]. Ensure that the cyclic voltammogram displays a characteristic charging curve [3]. 
4.9.1. SCOPE: The electrode being placed in the cortical tissue.
4.9.2. SCREEN: Shot of cursor clicking the run for triangular waveform cycling.
4.9.3. SCREEN: Display a proper cyclic voltammogram with a characteristic charging curve.

4.10. Start data collection and observe the current-voltage plot [1].
4.10.1. SCREEN: Show the data acquisition being started in the software and display current-voltage plot updating in real time.

5. Measurement of Extracellular Dopamine Concentration  
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Using the micromanipulator, move the recording electrode to the target recording location within the brain slice [1].
5.1.1. Talent moving the electrode to target recording location using micromanipulator.

5.2. After positioning the concentric bipolar stimulating electrode at the desired recording site, place the recording electrode approximately 50 micrometers from the stimulation electrode [1].
5.2.1. SCOPE: Shot of recording electrode being placed at approximately 50 micrometers from the stimulation electrode.

5.3. Deliver a single-pulse electrical stimulation at 0.65 milliampere with a pulse width of 200 microseconds and an interval of 150 seconds [1]. After verifying that the oxidation and reduction peaks occur at the expected voltages, confirm that the dopamine transient shows typical release and clearance kinetics [2].
5.3.1. SCREEN: shot of stimulation parameters being set.
5.3.2. SCREEN Show the dopamine transient curve.

5.4. Record 10 baseline dopamine signals and review the final three baseline traces and confirm variation is less than 5 percent [1]. 
5.4.1. SCREEN: Show multiple baseline recordings and zoom into the last three traces.

5.5. Deliver stimulation pulses in a pseudorandomised sequence including single-pulse and four-pulse paradigms at 100 hertz [1]. Alternate stimulation patterns throughout recording [2].
5.5.1. SCREEN: Stimulation control interface showing transitions between 1p and 4p paradigms at 100 Hz. 
5.5.2. SCREEN: Show signal traces updating as stimulation alternates between single-pulse and four-pulse paradigms.

5.6. After dissolving the pharmacological agent in artificial cerebrospinal fluid, bubble with 95 percent oxygen and 5 percent carbon dioxide for at least 10 minutes [1].
5.6.1. CU: Shot of solution with continuous bubbling visible.  

5.7. Apply the drug to the bath chamber and incubate until full pharmacological effect is reached and repeat stimulation and recording under drug treated conditions [1].
5.7.1. Talent adding drug to the bath chamber.

6. Calibration of the Electrode
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. To prepare a 2 micromolar dopamine calibration solution, dilute 20 microliters of dopamine stock into 25 milliliters of oxygenated artificial cerebrospinal fluid [1].
6.1.1. Talent adding dopamine stock solution into a bottle containing aCSF.

6.2. Under the microscope, after positioning the electrode near the inlet, adjust the focus to clearly visualize the upper and lower edges of the inlet [1]. Refocus on the center of the inlet tube [2] and adjust the micromanipulator until the electrode tip is clearly visible [3].
6.2.1. SCOPE: Edges of the inlet coming into focus as the image sharpens.
6.2.2. SCOPE: Show the focus shifting to the center of the inlet tube. 
6.2.3. SCOPE: Show the electrode tip clearly.

6.3. Perfuse the electrode with oxygenated artificial cerebrospinal fluid for approximately 10 seconds [1]. Change the perfusion line from artificial cerebrospinal fluid to dopamine calibration solution while observing [2].
6.3.1. Talent perfusing the electrode with oxygenated artificial cerebrospinal fluid.
6.3.2. SCOPE: Show the perfusion line being changed from artificial cerebrospinal fluid to dopamine calibration solution.

6.4. Maintain perfusion with dopamine solution for 30 to 60 seconds [1]. Switch the tubing back to artificial cerebrospinal fluid and continue perfusion while repeating the calibration three times [2].
6.4.1. SCOPE: Show the electrode being perfused with dopamine solution.
6.4.2. SCOPE: Show the perfusion line being switched backed to aCSF and perfusion continues.

6.5. Calculate the calibration factor using the average current response from the three dopamine applications [1]. Compute the average current response for each application, average the values and divide by the known dopamine concentration [2-TXT].
6.5.1. SCREEN: Show the average current response from three dopamine applications.
6.5.2. SCREEN: Show the data table. TXT: Δ𝐼 = 𝐼DApeak−𝐼DAbase

6.6. Label the electrode with the experiment date and save all calibration data files for future reference [1].
6.6.1. SCREEN: Show saving of calibration data files on the computer.

7. 

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: 49.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 
7.1. Under baseline conditions [1], extracellular dopamine release evoked by four pulse stimulation at 100 hertz was only slightly greater than that evoked by a single pulse [2].
7.1.1. LAB MEDIA: Figure 3A, B. 
7.1.2. LAB MEDIA: Figure 3A, B. Video editor: Emphasize the blue graph for 4p 100 Hz in 3A and blue line in 3B.

7.2. Following bath application of dihydro β erythroidine at 1 micromolar, the ratio of 4 pulse to 1 pulse evoked extracellular dopamine release increased markedly [1].
7.2.1. LAB MEDIA: Figure 3A, B. Video editor: Emphasize the red graph for 4p 100 Hz in 3A and red line in 3B.
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