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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:  10
Number of Shots:  37

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.


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. Prepare the Electrophysiology Setup
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, prepare the electrophysiology setup by performing instrument calibration and preparing the silver or silver chloride electrodes [1].
2.1.1. WIDE: Shot of the electrophysiology setup on the laboratory bench with the talent performing instrument calibration and preparing the silver/silver chloride electrodes.
Videographer: Please obtain CU shot as well for this shot.
2.2. Insert the unchlorinated terminal ends of the two silver wires into the printed circuit board or PCR (P-C-B) sockets [1]. Place the chlorinated ends of the wires into the fluidic channels drilled in the polymethyl methacrylate OR PMMA (P-M-MA) component [2]. Gently rotate the black lipid membrane chip or BLMchipMM (B-L-M-chip-M-M) and mount it onto the PCB by fitting the bottom tooth of the PMMA recording chamber into the dedicated slot [3]. Ensure the wire reaches the end of the fluidic channels [4].
2.2.1. WIDE: Talent inserting the unchlorinated ends of the silver wires into the PCB sockets.
2.2.2. Talent placing the chlorinated wire ends into the fluidic channels of the PMMA component.
2.2.3. Talent rotating the BLMchipMM and mounting it onto the PCB slot.
2.2.4. Close-up shot of the wires reaching the bottom of the compartments.
2.3. Prepare 100 microliters of a 1% volume per volume hexadecane solution in 100% n-hexane (N-hexane) for septum aperture pre-treatment and store the solution at minus 20 degrees Celsius for up to 1 week [1]. Resuspend 1,2-diphytanoyl-sn-glycero-3-phosphocholine or DPhPC (D-P-H-P-C) lipids in 100% n-pentane (N-pentane) to a final concentration of 15 milligrams per milliliter and store at minus 20 degrees Celsius for up to 24 hours [2]. Prepare the electrolyte recording solution at room temperature by mixing 3 milliliters of 1 molar potassium chloride stock solution with 150 microliters of 1 molar HEPES stock solution [3]. Add double-distilled water to bring the final volume to 15 milliliters and store the solution at 4 degrees Celsius for up to 1 week [4]. 
2.3.1. Close-up shot of the talent pipetting hexadecane into a microcentrifuge tube containing n-hexane 
2.3.2. Talent resuspending DPhPC lipids in n-pentane.
2.3.3. Talent mixing potassium chloride and HEPES stock into a bottle.
2.3.4. Talent adding double-distilled water to the recording solution. 


3. Form the Planar Lipid Bilayer Membrane
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Using a pipette tip, pre-treat the septum aperture with 2 microliters of 1% volume per volume hexadecane solution in n-hexane on each side [1]. Allow the solvent to evaporate for 5 minutes at 23 to 25 degrees Celsius and 45 to 50% relative humidity [2]. Insert the assembled BLMchipMM into the amplifier [3]. Connect the amplifier to the computer using a USB cable and open the acquisition software [4]. Set the current range to 2 nanoamperes and activate the resistance capacitance estimation tool to monitor membrane capacitance and resistance [5].
3.1.1. Talent applying hexadecane solution to both sides of the septum aperture using a pipette tip.
3.1.2. Close-up shot of the septum aperture during solvent evaporation.
3.1.3. Talent inserting the assembled BLMchipMM into the amplifier.
3.1.4. Talent connecting the amplifier to the computer with a USB cable and opening the acquisition software.
3.1.5. SCREEN: Show the acquisition software interface with the current range set to 2 nanoamperes and the RC estimation tool activated.
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/account/file-uploader?src=21320463
Videographer: Please film the computer screen as a back up

3.2. Using a 0.2 micrometer syringe filter, filter the recording solution [1]. Fill each compartment with 30 microliters of recording solution up to the lower margin of the aperture without wetting the surrounding region [2]. Spread 2.5 plus or minus 0.1 microliters of lipid solution dropwise onto the aqueous surface in each compartment [3]. Allow the solvent to evaporate for 2 minutes [4]. Place a pipette tip at the bottom of one compartment at approximately a 90-degree angle, add 80 plus or minus 2 microliters of recording solution, and repeat for the second compartment [5].
3.2.1. Talent filtering the recording solution using a syringe filter.
3.2.2. Close-up shot of the talent filling both compartments with recording solution up to the aperture margin.
3.2.3. Talent adding lipid solution dropwise onto the aqueous surface in each compartment.
3.2.4. Close-up shot of the compartments during solvent evaporation.
3.2.5. Talent adding recording solution into the compartments using a pipette tip positioned at a 90 degree angle.
3.3. Close the Faraday cage lid and monitor the current signal [1]. Observe membrane resistance values above 200 gigaohms to confirm successful bilayer formation and membrane integrity [2]. 
3.3.1. Talent closing the Faraday cage lid and monitoring the current signal on the computer screen.
3.3.2. SCREEN: Show membrane resistance values above 200 gigaohms on the acquisition software.

4. Record ancTREK1 Ion Channel Activity
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Prepare the ancTREK1 (ank-trek-one) expression construct using cloning and transformation methods [1]. Express ancTREK1 in 293F (two-ninety three-F) cells using a vector containing green fluorescent protein and His8 (His-eight) tags [2].
4.1.1. Shot of the talent pipetting DNA samples and preparing cloning reagents on the laboratory bench beside a thermal cycler and agar plates.
4.1.2. Shot of suspension 293F cell culture flasks shaking while the talent adds the transfection mixture dropwise.
4.2. Solubilize membrane proteins using detergent-containing lysis buffer [1]. Purify the ancTREK1 protein using nickel-nitrilotriacetic (nickel-nitrilo-tri-acetic) acid and anti-green fluorescent protein affinity purification methods [2]. Concentrate and store the purified ancTREK1 protein at minus 80 degrees Celsius [3].
4.2.1. Talent adding detergent-containing lysis buffer to the cell pellet.
4.2.2. Talent loading the protein sample onto a gravity purification column and collecting the elution fractions in tubes.
4.2.3. Close-up shot of the concentrated purified protein sample in a microcentrifuge tube being placed into cold storage. Authors: Step 4.1 and 4.2 were added to indicate that the purified ancTREK1 protein was prepared prior to electrophysiology recording for better connection
4.3. Close the Faraday cage lid before recording [1]. Apply a triangular voltage waveform of 100 millivolts at 10 hertz to assess membrane capacitance [2]. Apply voltage steps in plus or minus 20 millivolt increments up to plus or minus 200 millivolts to assess membrane resistance [3]. Monitor the current and noise values using a 5 kilohertz sampling rate and 2.5 kilohertz low-pass filtering [4].	Comment by Lakshmi Priya: Authors: The faraday cage lid is already closed in 3.3. Should I mention this here again? 
4.3.1. Shot of the talent closing the Faraday cage lid beside the electrophysiology setup.
4.3.2. SCREEN: Show the acquisition software applying a triangular voltage waveform of 100 millivolts at 10 hertz.
4.3.3. SCREEN: Show voltage step protocols increasing in plus or minus 20 millivolt increments up to plus or minus 200 millivolts.
4.3.4. SCREEN: Show live current and noise traces recorded at 5 kilohertz sampling rate with 2.5 kilohertz low-pass filtering.
4.4. Dilute ancTREK1 protein in recording solution to approximately 2 micrograms per milliliter [1]. Add 1 microliter of diluted protein solution to the cis chamber near the septum aperture [2]. Apply voltage steps in plus or minus 20 millivolt increments up to plus or minus 120 millivolts [3]. Monitor for discrete current transitions indicating ion channel insertion events [4].
4.4.1. Close-up shot of the talent diluting ancTREK1 protein in recording solution using a micropipette.
4.4.2. Close-up shot of the talent adding diluted protein solution into the cis chamber near the septum aperture.
4.4.3. SCREEN: Show the voltage step protocol applied in plus or minus 20 millivolt increments up to plus or minus 120 millivolts.
4.4.4. SCREEN: Show discrete current transitions between closed and open channel states on the acquisition software.

4.4.5. 

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: 180.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The I–V (i-v) relationship showed linear behavior up to plus or minus 200 millivolt, with high membrane resistance in both 75 [1] and 100 micrometer apertures [2].
5.1.1. LAB MEDIA: Figure 8A. Video editor: Emphasize the yellow circle data points labeled as BLMchip 75um
5.1.2. LAB MEDIA: Figure 8A. Video editor: Emphasize the green square data points labeled as BLMchip 100um Authors: Please check the accuracy of the shots throughout the results section.
5.2. RMS noise remained low, and membranes stayed stable for over 1 hour [1] without instability up to plus or minus 200 millivolt [2].
5.2.1. LAB MEDIA: Figure 8B.
5.2.2. LAB MEDIA: Figure 8A. Video editor: Emphasize the green and yellow datapoints at 200 mV. Authors: Please check the accuracy of the shot.
5.3. Single-channel recordings revealed the characteristic flickering behavior of two-pore domain potassium or K2P (K-two-P) channels [1].
5.3.1. LAB MEDIA: Figure 9A, 9B. 
5.4. Current amplitude increased from 13.02 plus or minus 0.78 picoampere at 80 millivolt [1] to minus 18.72 plus or minus 0.25 picoampere at minus 80 millivolt [2].
5.4.1. LAB MEDIA: Figure 9C. Video editor: Emphasize the tallest histogram peak in the graph labeled +80mV
5.4.2. LAB MEDIA: Figure 9C. Video editor: Emphasize the tallest histogram peak in the graph labeled -80mV
5.5. Measurable single-channel currents were observed at both positive [1] and negative potentials under symmetric potassium conditions [2].
5.5.1. LAB MEDIA: Figure 9D. Video editor: Emphasize the plotted data points on the right side of the graph.
5.5.2. LAB MEDIA: Figure 9D. Video editor: Emphasize the plotted data points on the left side of the graph.
5.6. ancTREK1 exhibited only the large conductance mode [1] with higher conductance observed at negative potentials [2] compared to positive potentials [3].
5.6.1. LAB MEDIA: Figure 9C. Video editor: Emphasize the tallest histogram peak in the graph labeled +80mV Authors: This shot is already shown in 5.4.1. Repeating the same visual highlight creates redundant shots. Should we show this result?
5.6.2. LAB MEDIA: Figure 9D. Video editor: Emphasize the plotted point from -80 mV to -120 mV.
5.6.3. LAB MEDIA: Figure 9D. Video editor: Emphasize the plotted point from 80 mV to 120 mV.
5.7. ancTREK1 exhibited a higher normalized open probability compared to TREK1 (trek-one) measurements obtained using excised patch configurations [1].
5.7.1. LAB MEDIA: Figure 10. Video editor: Emphasize the data points on the right side of the graph from 0 to 120 mV. 
5.8. The NPo–voltage (N-P-O-voltage) relationship showed increased channel activity at positive potentials, reaching 0.78 plus or minus 0.02 at 80 millivolt [1] while decreasing to 0.53 plus or minus 0.04 at minus 80 millivolt [2] and 0.28 plus or minus 0.03 at minus 120 millivolt [3].
5.8.1. LAB MEDIA: Figure 10. Video editor: Emphasize the plotted point at positive 80 millivolt.
5.8.2. LAB MEDIA: Figure 10. Video editor: Emphasize the plotted point at minus 80 millivolt.
5.8.3. LAB MEDIA: Figure 10. Video editor: Emphasize the plotted point at minus 120 millivolt.
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