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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y, but only for visualizing cells for electrophysiology studies. The microscopy used here will not be a complicated part of the presented technique.
Can you record movies/images using your own microscope camera? N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Microscope Make: Nikon, Model: Eclipse TE2000-U

2. Does your protocol include software usage? N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? 

2.3
3.3
3.4
3.5
3.6
4.5

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 

4.6 and 4.7

5. Will the filming need to take place in multiple locations? N



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Ibra S Fancher: Use of the modified parallel plate flow chamber can help researchers answer key questions pertaining to the functional response of mechanosensitive ion channels to shear stress [1].  
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Ibra S Fancher: The main advantage of this technique is that it allows the real-time investigation of flow-activated ion channels in an easily assembled, reusable parallel plate flow chamber [1].
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care Committee (ACC) at the University of Illinois at Chicago. 
 


Section - Protocol
2. Assembly of the Modified Parallel Plate Flow Chamber
2.1. To begin the procedure, apply a thin layer of the silicone elastomer solution around the edges of the rectangular space of piece C [1] and gently place the rectangular cover glass piece D directly on the elastomer solution to completely cover the open rectangular space of piece C [2].
2.1.1. Talent applies a thin layer of the silicone elastomer solution around the edges of the rectangular space of piece C
2.1.2. Talent places the rectangular cover glass piece D directly on the elastomer solution to completely cover the open rectangular space of piece C
2.2. Carefully wipe away excess silicone elastomer solution [1]. Then, repeat the procedure for adhering the rectangular cover glass piece F to the bottom of piece E and allow the silicone elastomer solution to cure over night at room temperature [2].
2.2.1. Talent wipes away excess silicone elastomer solution
2.2.2. Shot the placement of cover glass piece F on piece E
2.3. Now, assemble the MPP flow chamber by sequentially placing each piece on top of the previous, beginning with the bottom chamber piece E, then piece C, piece B, followed by piece A on the top [1-TXT]. 
2.3.1. Videographer, this is an important step Talent places each piece on top of the previous, beginning with the bottom chamber piece E, then piece C, piece B, followed by piece A on the top. Text: MPP: modified parallel plate
2.4. [bookmark: _Hlk10874256]Next, align the screw holes of each piece at the corners [1], and tightly screw the pieces together to prevent leaks from occurring while administering flow to the MPP flow chamber [2].
2.4.1. Talent aligns the screw holes of each piece at the corners
2.4.2. Talent screws the pieces together

3. Cell Preparation and Seeding into the MPP Flow Chamber 
3.1. [bookmark: _Hlk7380587]In a 6-well plate, place four to five 12-millimeter-cover glass circles in each well [1].  Seed the cells between 30% and 50% confluency such that single cells can be accessed for electrophysiological recordings [2-TXT].
3.1.1. Talent places two to four 12-millimeter-cover glass circles in each well of the 6-well plate
3.1.2. LAB MEDIA: An image to show the cells at between 30% and 50% confluency. TEXT: For freshly isolated endothelial cells from animals, see manuscript.
 Author comment: Carrie and I attempted to show improved images of cells in the chamber compared to the images I provided originally. If the image we took looks good (it was difficult to tell on the video screen) then this image can replace the original images, including the image for 3.6.3 as it contains both the %confluency and the healthy cell (as well as blebbing cells). 
2.1. Subsequently, incubate the cells under standard culture conditions for no less than 2 hours to allow cells to adhere and no more than 24 hours as endothelial cells would become flat and difficult to patch when seeded at sub-confluency for more than 24 hours [1-TXT].
2.1.1. Talent places the cells in the incubator. Text: 5% CO2, 37 °C
2.2. Next, remove a cover glass containing the adhered cells from a well of the 6-well plate and quickly rinse in PBS [1]. Then, transfer the cover glass with cells to a 35-millimter-Petri dish containing 2 milliliters of electrophysiological bath solution [2-TXT]. Immediately transfer the cover glass with cells to the MPP flow chamber [3].
2.2.1. Talent removes a cover glass containing the adhered cells from a well of the 6-well plate and quickly rinse in PBS
2.2.2. Talent transfers the cover glass with cells to a 35-millimter-Petri dish containing 2 milliliters of electrophysiological bath solution. Text: See Table 2 in the accompanying manuscript for solution’s composition 
2.2.3. Talent transfers the cover glass with cells to the MPP flow chamber
2.3. Transfer the cover glass circle to the rectangular cover glass, piece D, which is adhered to piece C of the MPP flow chamber [1]. Add the bath solution to completely submerge the cover glass circle and the cells [2].
2.3.1. Videographer, this is an important step Talent transfers the cover glass circle to the rectangular cover glass, piece D
2.3.2. Videographer, this is an important step Talent adds the bath solution to completely submerge the cover glass circle and the cells
2.4. Subsequently, position the cover glass circle on piece D such that the cells will be in line with the slit openings of piece B [1]. Ensure that the cover glass circle adheres to piece D through solution-glass adhesion to avoid disruption of the cover glass circle’s position by the flow application [2].
2.4.1. Videographer, this is an important step Talent positions the cover glass circle on piece D such that cells will be in line with the slit openings of piece B 
2.4.2. Videographer, this is an important step Talent checks if the cover glass circle adheres to piece D through solution-glass adhesion
2.5. Then, assemble the MPP flow chamber by screwing the pieces together in the appropriate order [1-TXT]. Transfer the chamber to the microscope stage and immediately perfuse the chamber with bath solution [2]. Next, identify a healthy cell with a dark border and obvious nucleus for the experiment. Avoid cells that appear to be blebbing or cells that are in contact with other cells [3].
2.5.1. Videographer, this is an important step Talent screws the pieces together in the appropriate order. Text: See Figure 1 in the accompanying manuscript
2.5.2. Videographer, this is an important step Talent transfers the chamber to the microscope stage and starts perfusion.
2.5.3. LAB MEDIA: An image to show a healthy cell with a dark border and obvious nucleus 

3. Controlling Shear Stress to the MPP Flow Chamber for Electrophysiological Recordings 
3.1. To control shear stress, set up a gravity perfusion system by connecting a 30-milliliter-graduated syringe cylinder to a 3-way luer lock fitted with microbore tubing [1]. Next, attach the graduated cylinder to the Faraday cage surrounding the electrophysiology rig using double-sided tape [2]. 
3.1.1. Talent connects a 30-milliliter-graduated syringe cylinder to a 3-way luer lock fitted with microbore tubing
3.1.2. Author comment: As noted in the shoot, we did not shoot this step but show the graduated cylinder already attached to the rig. 
3.2. Prior to inserting the tubing in the MPP chamber, pre-fill the syringe and tubing with bath solution [1-TXT]. Then, insert the tubing into the MPP flow chamber inlet hole of piece A [2]. Pre-fill the MPP flow chamber with solution such that it is being removed in the vacuum reservoir [3]. 
3.2.1. Talent fills the syringe and tubing with bath solution. Text: See Table 2 for bath solution used for investigating inwardly rectifying K+ channels in endothelial cells
3.2.2. Talent inserts the tubing into the MPP flow chamber inlet hole of piece A
3.2.3. Shoot the solution being removed in the vacuum reservoir
3.3. Stop the flow to the chamber and refill the graduated cylinder to the top mark [1]. Calculate the flow rate manually using a stop-watch by allowing the solution to flow through the chamber at a given syringe cylinder height [2]. 
3.3.1. Talent stops the flow to the chamber and refills the graduated cylinder to the top mark
3.3.2. Talent using a stop watch to time the solution flowing through the chamber
3.4. Raise or lower the syringe to alter the flow [1], and calculate the shear stress in a parallel chamber using this equation [2-TXT]. Repeat this process until a desired level of shear stress is found [3]. 
3.4.1. Talent raises or lowers the syringe to alter the flow Author comment: we elected to shoot me raising the syringe but did not measure a flow rate for this step.
3.4.2. Talent shows the calculation on a computer or calculator. Text: Using equation: τ = 6µQ/h2w 
3.4.3. 
3.5. Subsequently, transfer an assembled chamber containing adhered cells to the microscope stage of the electrophysiology rig [1] and insert the tubing pre-filled with bath solution into the hole of piece A [2]. Then fill the chamber and wash the cells with 10 milliliters of bath solution simultaneously [3].
3.5.1. Videographer, this is an important step Talent transfers an assembled chamber containing adhered cells to the microscope stage of the electrophysiology rig
3.5.2. Videographer, this is an important step Talent inserts the tubing pre-filled with bath solution into the hole of piece A
3.5.3. Videographer, this is an important step Talent fills the chamber and washes the cells with 10 milliliters of bath solution simultaneously Author comment: The original shot of this step (3.6.2) went much better and should probably be used here again, or simply referenced. We also do not show 10 mls of solution draining from the syringe but think that this can be conveyed by the voice talent.  
3.6. Once the desired patch configuration is successfully obtained, allow channel currents to stabilize in a static bath at room temperature [1]. As soon as the currents have stabilized, apply shear in a step-wise fashion, allowing the increased current to stabilize prior to the next step of shear stress increase [2]. 
3.6.1. [bookmark: _GoBack]SCREEN: Show the channel currents stabilizes. Video editor, use 00:00-00:07
3.6.2. SCREEN: Show the application of shear in a step-wise fashion, allowing the increased current to stabilize prior to the next step of shear stress increase. Video editor, use 00:08-00:19
3.7. [bookmark: _Hlk10877628]Remove shear exposure to the cells by stopping the flow to the chamber [1], allowing mechanosensitive channel currents to return to baseline currents observed in the static bath [2].
3.7.1. Talent stops the flow to the chamber
3.7.2. SCREEN: Show that mechanosensitive channel currents return to baseline currents. Video editor, 00:20-00:27


Section – Results
4. Results: Example of Leak Subtraction for Accurate Analysis of Mechanoactivated Kir current 
4.1. Shown here is a representative raw recording of Kir (Voice talent, please pronounce “Kir” as “K-I-R”) current from a primary mouse mesenteric endothelial cell with notable linear outward leak current [1]. A ramp of -140 to +40 millivolts was applied to the patch over 400 milliseconds [2]. 
4.1.1. LAB MEDIA: Figure 4A- Video editor, please show the horizontal line, text “Raw Data”, and the scale bars at the bottom right corner
4.1.2. LAB MEDIA: Figure 4A- Video editor, please add the gray curve and text “Outward Ileak”
4.2. Leak current prevents the analysis of real K-I-R channel activity [1]. To subtract leak current, first calculate the linear slope conductance of leak current [2-TXT]. Multiply G-slope by corresponding voltages of the entire raw trace to plot leak current on the raw data. The line should overlay the outward linear leak exactly [3]. 
4.2.1. LAB MEDIA: Figure 4B- Video editor, please show the horizontal line, text “Calculated ILeak Plotted”, and the scale bars at the bottom right corner
4.2.2. LAB MEDIA: Figure 4B- Video editor, please add the green liner line and text “Linear plot to be …”. Text: Gslope = (Ia-Ib)/(Va-Vb)
4.2.3. LAB MEDIA: Figure 4B- Video editor, please add the gray curve
4.3. Then, subtract the plotted leak current from the entire trace so that the linear outward current is about 0 picoamphere per picofarad and the real K-I-R current can be analyzed [1]. 
4.3.1. LAB MEDIA: Figure 4C- Video editor, please show Fig 4C



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Ibra S Fancher: The most important thing to remember when attempting this procedure is to properly position the cover glass in the chamber so that cells are accessible for experiments [1]
5.1.1. LAB MEDIA: Use shot 3.5.1
5.2. Ibra S Fancher: In addition, be sure that the cover slip is adequately adhered to piece D such that fluid flow does not disrupt the position of the cover glass containing cells [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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