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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?  No 

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
Videographer: Please record the DEVICE’s screen/buttons for the shots involving the Zebra ll device

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

Current Protocol Length

Number of Steps:  22
Number of Shots:  36 

Interviews 
1. Video 1: Author Spotlight: Advancing Electrophysiological Assessments in Zebrafish Using the Zebra II System

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California, Irvine
Videographer: Obtain headshots for all authors. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Hung Cao: Our lab develops novel systems to provide better performance and longer-duration electrophysiological assessments in zebrafish. Our tools have been used to study cardiac genes and carry out drug screening using zebrafish.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.8.2

What are the current experimental challenges?
1.2. Ramses Seferino Trigo Torres: Electrophysiological studies in Zebrafish are limited by short recording times, less than 5 minutes per fish, which extends study duration and restricts sample size and experiment length. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.1

What advantage does your protocol offer compared to other techniques?
1.3. Hung Cao: Our technique enables prolonged recording up-to-1-hour for multi-channel ECG while others are limited to one channel and 5 minutes. Moreover, our protocol is expandable to EEG.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


What new scientific questions have your results paved the way for?
1.4. Michael Lau: How to utilize zebrafish cardiac optical data correlating with electrocardiography to study cardiac pathology and developmental abnormalities, especially in the context of pre-clinical drug development.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.3.1


What research questions will your laboratory focus on in the future?
1.5. Michael Lau: We intend to leverage our expertise in optical, electrical and chemical sensing integrating AI to utilize zebrafish as a cost-effective animal model for drug development in the area of cardiovascular medicine, neurology, neuropsychology and pain medicine. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.1


Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Amiodarone Treatment and Zebra II Device Set Up to Monitor ECG of Zebrafish for Cardiovascular and Pharmacological Research
Demonstrator: Ramses Seferino Trigo Torres
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California, Irvine
Protocol
2.1. To begin, equally divide 40 fish into four groups and house them in separate tanks [1].
2.1.1. WIDE: Talent pouring the fish with water into the housing tank. Videographer: Please take a still image of the talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 

2.2. Connect the Zebra II (Zebra 2) device to a power source [1] and initiate operation with the Red Button located on the front panel [2].
2.2.1. Talent connecting the device to a power source.
2.2.2. Close-up of the talent pressing the Red Button on the front panel.

2.3. Navigate through the device’s touchscreen to choose the chamber to be configured [1].
2.3.1. Close up of navigating the touchscreen to select the chamber.

2.4. Adjust the low-pass filter setting to 0.1 Hertz and the high-pass filter setting to 500 Hertz [1] and set the gain to 10,000 [2].
2.4.1. Low-pass filter being adjusted to 0.1 Hertz and high-pass filter to 500 Hertz.
2.4.2. Gain setting adjusted to 10,000. Authors, our videographer will film the display of the device for all the steps

2.5. Lift the front lid to access the four chambers [1]. Prior to starting the experiment, immerse each chamber’s sponge in Tricaine solution and squeeze out any excess liquid [2].
2.5.1. Talent lifting the front lid to access the chambers.
2.5.2. Close-up of the talent immersing the sponge in Tricaine solution and squeezing out excess liquid.

2.6. Rotate the four-electrode array to ensure the sponge is accessible before introducing the fish [1].
2.6.1. Close-up of the talent rotating the four-electrode array.

2.7. For the treatment, dissolve 258.13 milligrams of Amiodarone in 1 liter of deionized water [1]. Insert a magnetic stirrer into the container and stir until the solution is completely dissolved and clear [2-TXT]. 
2.7.1. Talent adding 258.13 milligrams of Amiodarone to 1 L water.
2.7.2. Close-up of the solution being stirred using a magnetic bead. TXT: Store the solution at 4°C when not in use

2.8. Dilute the Amiodarone stock solution to prepare 70, 100 and 200 micromolar working solutions in fish water [1]. Submerge the fish individually in the respective Amiodarone solution for exactly 5 minutes [2]. 
2.8.1. Talent adding stock solution into a container having fish water. Authors, please keep 4 containers labelled as “Control, 70 µM, 100 µM and 200 µM” in frame
2.8.2. Talent submerging the fish individually in the Amiodarone solution.

3. Video 3: Recording ECG of Zebrafish using the Zebra II System for Biomedical Research 
Demonstrator: Ramses Seferino Trigo Torres

[bookmark: _Hlk120633226]Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California, Irvine

Protocol
3.1. To begin, treat the fish with appropriate concentrations of Amiodarone [1].
3.1.1. WIDE: Talent lifting the fish out of the Amiodarone solution.

3.2. After anesthetizing the fish, place it onto the sponge, with the ventral side up [1].
3.2.1. Talent placing the fish on the sponge with its ventral side up.

3.3. Position the pre-set electrode array in a rhombus shape over the chest area of the fish to capture signals from 4 different points simultaneously [1]. 
3.3.1. Talent positioning the electrode array in a rhombus shape over the fish’s chest. 

3.4. Then, rotate each electrode, lowering the pin until it makes contact with the fish’s underside [1]. If the pin is too high, turn the corresponding thumbscrew clockwise to lower it until it touches the fish [2-TXT].
3.4.1. Close-up of the talent rotating each electrode, lowering the pin to touch the fish's underside.
3.4.2. Close-up of the talent turning the thumbscrew clockwise to lower the pin until it contacts the fish. TXT: Perform the adjustment for the electrodes in all chambers

3.5. Close the chamber lids once all electrode arrays are correctly positioned over the fish in the operational chambers [1].
3.5.1. Talent closing the chamber lids after positioning the electrode arrays.

3.6. To mark each chamber for recording, select it on the touchscreen [1], then initiate the recording with the Record button on the screen [2].
3.6.1. Shot of selecting each chamber on the touchscreen for recording.
3.6.2. Shot of clicking the Record button on-screen and recording in progress.

3.7. After 2 minutes, click the Stop button [1] and then click Save from the prompt window that pops up [2]. Depending on your specific research needs, save the information either on a disk or to the cloud [3].
3.7.1. Shot of clicking the Stop button.
3.7.2. Shot of clicking the Save button on the prompt window.
3.7.3. Shot of the display showing options to save the information on a disk or to the cloud.

4. Video 4: Troubleshooting the Four-Electrode Array Positioning System in Zebra II Device for Enhanced ECG Analysis of Zebrafish
Demonstrator: Ramses Seferino Trigo Torres
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California, Irvine

Protocol
4.1. To begin, initiate electrocardiogram or ECG acquisition of the Amiodarone-treated fish [1].
4.1.1. WIDE: Talent acquiring the ECG of the fish.

4.2. For troubleshooting, press the Stop button on the device interface to halt the recording process [1] and identify the channels with inconsistent signals [2].
4.2.1. Shot of pressing the Stop button on the device interface.
4.2.2. Shot of pointing to or cursor hovering over the identified channels with inconsistent signals.

4.3. Lift the front lid to access the electrode chambers [1] and identify the chamber and specific electrodes causing the issue [2].
4.3.1. Talent lifting the front lid for access to the chambers.
4.3.2. Close-up of the talent pointing to the problematic chamber and electrode.

4.4. Turn the top thumbscrew clockwise to adjust the electrode’s proximity to the fish, lowering the electrode closer to the fish [1]. If merely moving closer does not solve the issue, rotate the electrode to a different spot on the fish until a satisfactory signal is achieved [2].
4.4.1. Close-up of the talent turning the top thumbscrew clockwise to lower the electrode.
4.4.2. Close-up of the talent rotating the electrode to a different spot on the fish.
Data Extraction The saving option is already integrated after recording the ECG on previous steps. Extraction procedure is not crucial for the experiment. 
4.5. Once data has been saved, using the Browse button, navigate to the saved data and select the data sets to use [1].
4.5.1. Shot of clicking the Browse button on the screen and selecting data sets.

4.6. Select the Extract button from the options [1] and attach a USB drive to the device for data extraction [2].
4.6.1. Shot of selecting the Extract button on the screen.
4.6.2. Close-up of the talent attaching a USB drive to the device.

4.7. Follow the device prompts to save the selected data sets onto the external drive for subsequent retrieval and analysis [1-TXT].
4.7.1. Saving the data onto the external drive. TXT: Alternatively, save the data to a could

Representative Results

4.8. The control group displayed a consistent heart rate of around 120 Beats Per Minute [1] and a QTc (Q-T-C) interval of 330 milliseconds, showing normal ECG patterns [2].
4.8.1. LAB MEDIA: Figure 3. Video editor: Highlight the peaks in A and bar in C for “control”.
4.8.2. LAB MEDIA: Figure 3. Video editor: Highlight the peaks in B and bar in D for “control”.

4.9. Amiodarone treatment resulted in a dose-dependent increase in QTc interval, extending from 365 milliseconds at 70 micromolar to 546 milliseconds at 200 micromolar [1], and a corresponding decrease in heart rate from around 105 Beats Per Minute at 70 micromolar to 84 Beats Per Minute at 200 micromolar [2].
4.9.1. LAB MEDIA: Figure 3. Video editor: Highlight the peaks in B and bars in D for “70 µM, 100 µM and 200 µM”.
4.9.2. LAB MEDIA: Figure 3. Video editor: Highlight the peaks in A and bars in C for “70 µM, 100 µM and 200 µM”.
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