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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Authors: please list the make and model of the dissecting microscope that you need to use for step 3.2. here: Amscope ZM-4TW3-FOR-20MBI3 2x 225x Trinocular Boom Stand Stereo Zoom Microscope.
2. Does your protocol include software usage? Y
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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.1., 3.2.1., 3.2.2., 3.4.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5.1., 2.5.2.
To ensure the success of obtaining good microelectrode tip, adjust the pull and time settings of the puller until you get an optimum size microelectrode.  
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.

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

1.1. Mallikarjuna Reddy Pabbidi: This protocol can be used to measure the membrane potential of normal and diseased blood vessels and to evaluate pharmacological agents that modulate membrane potential, vascular tone, and blood flow [1]. 

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Mallikarjuna Reddy Pabbidi: The membrane potentials generated from this technique are close to the physiological range, since vascular smooth muscles within a vessel are in a syncytium [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 and Use Committee (IACUC) at the University of Mississippi Medical Center.


Section - Protocol
2. Equipment Preparation
2.1. [bookmark: OLE_LINK1]Before beginning the procedure, place a dual channel differential electrometer amplifier close to the vessel chamber at the desired location [1] and use a BNC-BNC (B-N-C-B-N-C) cable to connect the output of the amplifier channel A or B to the channel input of the digitizer [2].
2.1.1. WIDE: Talent placing amplifier close to chamber
2.1.2. MED: Talent connecting output to channel input
2.2. Mount the probe in the micromanipulator [1] and turn the micromanipulator towards the microscope and the myograph on a vibration-free table [2]. 
2.2.1. MED: Talent placing probe into micromanipulator
2.2.2. [bookmark: _GoBack]MED: Turn the micromanipulator towards the microscope and the myograph
2.3. Place the knobs and switches on the front of the amplifier in the appropriate positions for the experiment as described in the manual [1].
2.3.1. CU: Knob(s) and switch(es) being positioned, with manual open to knob and position page visible in frame as possible 
2.4. Then connect the bath ground to the circuit ground of the amplifier with an appropriate electrode [1] and ensure that the cage is grounded to the chassis of the amplifier [2].
2.4.1. MED: Talent connect bath ground to circuit ground
2.4.2. CU: Shot of cage grounded to chassis
2.5. To prepare the borosilicate glass microelectrodes, use a standard puller to achieve a short, gradual, 8-10-millimeter taper with a less than 1-micrometer diameter [1], looping twice for higher resistances and smaller tips [2].
2.5.1. MED: Talent pulling taper 
2.5.2. CU: Shot of taper being looped OR shot of finished tip
2.6. Use a microfiber syringe to fill the microelectrode with 3-molar potassium chloride [1], slowly retracting the plunger during the injection to allow space for the fluid to fill and to prevent the formation of bubbles inside the microelectrode [2-TXT].
2.6.1. MED: Talent filling electrode with syringe, with potassium chloride (KCL) container visible in frame
2.6.2. CU: Electrode being filled/syringe being retracted TEXT: Gently tap to remove bubbles
2.7. Place the fully-loaded microelectrode onto the microelectrode holder [1] and carefully but firmly push the electrode shank into the holder through the bored hole [2].
2.7.1. CU: Microelectrode being placed onto holder
2.7.2. CU: Shank being pushed into holder
2.8. Remove any excess fluid with a lab tissue [1] and connect the electrode holder assembly to the amplifier probe [2].
2.8.1. CU: Fluid being removed
2.8.2. MED: Talent connect holder assembly to probe
2.9. Conduct an electrode test to measure the electrode resistance [1].
2.10. SCREEN: To be provided by Authors: Conducting electrode test
2.11. Then open the recording software, assign a name to the file [1], and save the file for future analysis [2].
2.11.1. MED-over the shoulder: Talent opening software
2.11.2. SCREEN: To be provided by Authors: File being named and/or saved 
2.12. Next, rinse the myograph chamber with distilled water several times [1] before loading the chamber with 5 milliliters of normal physiological salt solution, or PSS (P-S-S) [2].
2.12.1. MED: Talent rinsing chamber with water
2.12.2. MED: Talent loading chamber
2.13. Using a 5- or 10-milliliter syringe, fill both glass cannulas and the attached tubing with filtered normal PSS without introducing any air bubbles [1] and use blunt forceps to make a half-knot in two 10-0 monofilament nylon sutures [2].
2.13.1. MED: Talent filling cannula and/or tubing
2.13.2. CU: Knot being made OR shot of both half knots
2.14. Then, using dissection forceps under a dissection microscope, place the partially-closed suture knots on both cannulas slightly away from the tips [1]. 
2.14.1. MED: Talent at microscope, placing knots onto cannula(s)
3. Middle Cerebral Artery (MCA) Isolation and Cannulation
3.1. For middle cerebral artery isolation, use spring scissors and forceps to identify and dissect out an unbranched segment of the middle cerebral artery with an inner diameter of 100-200 micrometers of the rat brain [WIDE-TXT].
3.1.1. WIDE: Talent dissecting segment TEXT: See text for brain harvest details 
3.2. Use fine forceps to mount the middle cerebral artery onto the glass cannulas [1] and tighten the sutures to secure the artery to the myograph [2]. 
3.2.1. SCOPE: MCA being mounted onto cannula
3.2.2. SCOPE: Suture being tightened on one cannula. Author comment: Due to technical difficulty, we shot only one suture being tightened on one cannula
3.3. Close off the distal cannula so that there will be no flow within the artery [1] and connect the inflow pipette to a reservoir of PSS [2].
3.3.1. CU: Cannula being closed
3.3.2. CU: Inflow pipette being connected 
3.4. Visualize the cannulated middle cerebral artery using a charge-coupled device camera mounted on an inverted microscope and imaging software [1] and set the axial length of the MCA to an approximate length such that it appears neither rigid nor flaccid [2].
3.4.1. MED: Talent at computer, visualizing MCA, with monitor visible in frame
3.4.2.  SCREEN: To be provided by Authors: Axial length being set
3.5. Equilibrate the bath solution with 95% oxygen and 5% carbon dioxide [1] at 37 degrees Celsius [2] and immerse the ground of the amplifier in the PSS of myograph [3].
3.5.1. [Added shot]: MED: Bubbling with 95% oxygen and 5% carbon dioxide 
3.5.2. [Added shot]: MED: Temperature setting at 37 degrees Celsius
3.5.3. CU: Ground being connected/immersed in PSS. 
3.6. Illuminate the vessel chamber [1] and visualize the tip of the microelectrode in the bath solution through the microscope [2].
3.6.1. CU: Shot of chamber, then chamber being illuminated 
3.6.2. SCREEN: To be provided by Authors: Tip of microelectrode coming into view/focus
3.7. Using the micromanipulator, move the tip of the microelectrode close to the outer wall of the blood vessel and begin the recording [1].
3.7.1. SCREEN: To be provided by Authors: Tip being moved close to outer wall, then recording being started
3.8. Slowly move the tip of the microelectrode toward the vessel, aiming for the center of the vessel. When the tip comes in close proximity to the vessel, advance the electrode forward in one rapid motion to impale the membrane of the muscle [1-TXT].
3.8.1. SCREEN: To be provided by Authors: Tip moving slowly toward center of vessel TEXT: Small deflection may be observed when tip contacts muscle fiber membrane, then membrane being impaled 
3.9. Once the membrane has been penetrated, changes in the membrane potential may be observed. Do not touch the micromanipulator once the membrane has been impaled [1].
3.9.1. SCREEN: To be provided by Authors: Changes in Vm being recorded
3.10. When the membrane potential changes have been recorded, use the manipulator to remove the microelectrode in one rapid movement and stop the recording before saving the data files [1].
3.10.1. SCREEN: To be provided by Authors: Microelectrode being removed, then recording being stopped 


Section – Results
4. Results: Representative MCA Membrane Potential (Vm) Analyses 

4.1. Impalement is considered successful when there is a rapid deflection to negative values [1], the membrane potential is stable for a minimum of 30 seconds [2], and the voltage returns abruptly to 0 millivolts upon removal of the electrode [3].

4.1.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize data line from 0 mV data point to beginning of flat data line at about 7 s
4.1.2. LAB MEDIA: Figure 2: JoVE Video Editor please add 30 sec bracket and/or emphasize data line under 30 sec bracket
4.1.3. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize data line from about -45 mV back up to 0 mV at end of data line

4.2. After a successful impalement and membrane potential stabilization, drugs of interest can be perfused into the bath and changes in the membrane potential can be recorded [1]. 

4.2.1. LAB MEDIA: Figure 3

4.3. In this representative experiment, perfusion with potassium chloride depolarized the membrane by approximately 6 millivolts [1], while perfusion with a calcium-dependent activator of large-conductance calcium-activated potassium channels hyperpolarized the membrane by nearly 4 millivolts [2]. 

4.3.1. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize data line over KCL section in Figure 3A and emphasize grey data bar in Figure 3C
4.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize data line over NS1619 section in Figure 3B and emphasize white data bar in Figure 3C
 




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Mallikarjuna Reddy Pabbidi: (Step: 2.5.) The most important thing to remember is to pull high resistance microelectrodes that have a short, gradual taper with a less than 1-micrometer diameter [1]. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Mallikarjuna Reddy Pabbidi: The vasoreactivity method can be used to measure the vascular tone and to answer how novel pharmacological agents can regulate the vasoactive tone and blood flow within an organ [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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