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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
We 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
Authors: please upload the requested screen captured files to your project page as soon as possible.
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? 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. Chae Hun Leem: UV excitable fluoroprobes have an inherent signal contamination because of autofluorescence, mostly from NADH, limiting the use of fluoroprobes [1]. 

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

1.2. Chae Hun Leem: Our method can be used to precisely correct the autofluorescence from NADH and to extract a true, uncontaminated fluoroprobe signal [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Chae Hun Leem: Demonstrating the procedure will be Jeong Hoon Lee, a Research Assistant Professor from my laboratory [1][2].  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Mitochondrial Fluoroprobe Loading 
2.1. After allowing the myocytes to settle to the bottom of the tube [1], aspirate the supernatant [2] and label the cells with 2 milliliters of freshly-prepared 1-millimolar fura-2-FF-AM (fure-ah-two-F-F-A-M) dye-loading solution for 60 minutes at 4 degrees Celsius [3-TXT].
2.1.1. WIDE: Talent placing tube into rack or similar
2.1.2. Supernatant being aspirated
2.1.3. Solution being added to tube, with solution container visible in frame TEXT: See text for all solution preparation details
2.2. At the end of the incubation, place the tube in a 37-degree Celsius water bath for 30 minutes in the upright position [1] before removing the supernatant [2].
2.2.1. Talent placing tube into water bath
2.2.2. Supernatant being removed

2.3. Then add 4 milliliters of room temperature culture medium for storage at room temperature [1].

2.3.1. [bookmark: _Hlk2085283]Medium being added to tube, with medium container visible in frame

3. In Situ Isosbestic Fura-2-FF Point Identification

3.1. For in situ isosbestic fura-2-FF point identification, mount the dye-loaded cells onto the microscope stage [1] and wait 3 minutes for the cells to sink to the bottom [2].

3.1.1. WIDE: Talent loading cells onto stage
3.1.2. Talent setting timer, with microscope set up in frame 

3.2. Perfuse NADH-free, 37-degree Celsius, calcium-free solution into the cell culture [1] and locate a target cell [2].

3.3. Talent starting perfusion

3.3.1. SCREEN: 1. target cell_edit1

3.4. Perfuse saponin solution for 60 seconds [1] before re-perfusing with the NADH-free, calcium-free solution [2].

3.4.1. Saponin being added to water bath, with saponin container visible in frame
3.4.2. NADH-free, Ca2+-free solution being added to water bath, with container visible in frame

3.5. Simultaneously measure the fura-2-FF-emitted signals at 450 and 500 nanometers using an excitation scan from 350-365 nanometers with a 0.1-nanometer step [1] and re-perfuse with NADH-free, calcium-free solution [2].

3.5.1. SCREEN: 2. Ca free ad Ca saturated_edit
3.5.2. Water bath being perfused

3.6. Next, subtract the signals in the calcium-saturated solution from the signals in the calcium-free conditions [1-TXT].

3.6.1. SCREEN: 2_1. ca free ca saturated subtraction

3.7. Then calculate the standard deviations of the emission at each excitation and select the excitation wavelength, showing the minimum standard deviation values as individual isosbestic points [1].

3.7.1. SCREEN: 2_2. Isosbestic point SD_edit2

4. Background Signal Detection and Cell Area Correction

4.1. To use a multiparametric measurement system to detect the background signal and to correct the signal within the cell area [1], mount dye-free cells in the microscope bath [2] and allow the cells to settle for 3 minutes [3].

4.1.1. WIDE: Talent bringing cells to microscope
4.1.2. Cells being added to bath
4.1.3. Talent setting timer, with microscope setup visible in frame

4.2. Perfuse NADH (N-A-D-H)-free, calcium-free solution into the bath for about 5 minutes at a 2-3 milliliters/minute rate [1-TXT] and set the object field to cover the targeted cell [2].

4.2.1. Bath being perfused TEXT: NADH: nicotinamide adenine dinucleotide
4.2.2. Talent adjusting field of view, with monitor visible in frame

4.3. After moving the cell out of the field, measure the background signals of the cell-free window and set the signals as offsets [1]. 

4.3.1. SCREEN: 3. Cell background_edit2.mov

4.4. Then return the cell to the initial position and measure the cell background signals and the cell area [1-TXT].

4.4.1. SCREEN: 3_1. Cell area dependent LR for cell background_edit TEXT: Repeat measurements 10x 

5. R Factor Measurement 

5.1. To calculate the R factor, use the acquired cell background and area signals [1-TXT] before re-mounting the dye-free cells onto the microscope [2] and perfusing with calcium-free solution [3].

5.1.1. WIDE: Talent at computer, calculating the R factor TEXT: Rf = F361,450,Fura/F353,500,Fura
5.1.2. Talent adding cells to stage
5.1.3. Talent perfusing water bath

5.2. Measure the signals as indicated [1] before perfusing the cell suspension with malate solution [2].

5.2.1. [bookmark: _GoBack]SCREEN: 4. Rn_ediit2
5.2.2. Malate being added to cells, with malate container visible in frame 

5.3. After measuring the signals, perfuse the cells with pyruvate solution [1-TXT], followed by perfusion with malate-pyruvate solution [2] and rotenone solution [3].

5.3.1. Pyruvate being added to cells, with pyruvate container visible in frame TEXT: Repeat signal measurement after every perfusion
5.3.2. Malate-pyruvate being added to cells, with malate-pyruvate container visible in frame
5.3.3. Rotenone being added to cells, with rotenone container visible in frame

5.4. Then calculate the slope for each signal [1].

5.4.1. LAB MEDIA: Figure 3




Section – Results
6. Results: Representative Intracellular Ca2+ Measurement 

6.1. Here the changes in mitochondrial calcium before [1] and after the correction are shown [2].

6.1.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize left column of graphs
6.1.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize right column of graphs

6.2. The results clearly reveal substantial changes in the mitochondrial calcium [1], with a mitochondrial resting calcium concentration without cytosolic calcium of 1.03 ± 0.13 micromolar [2] and a maximum mitochondrial calcium at 1-micromolar of calcium of 29.6 ± 1.61 micromolar [3].

6.2.1. LAB MEDIA: Figure 4
6.2.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize resting calcium data bar
6.2.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize maximal calcium data bar

6.3. [bookmark: _Hlk2085946]The mitochondrial transmembrane potential was monitored with the perfusion of 2-nanomolar TMRE (T-M-R-E) [1-TXT].

6.3.1. LAB MEDIA: Figure 6 TEXT: TMRE: tetramethylrhodamine ethyl ester
 	
6.4. The change in mitochondrial potential was calculated based on an assumed initial mitochondrial membrane potential of minus 150 millivolts [1], demonstrating a decrease in NADH in response to calcium addition [2] with a negligible effect on the mitochondrial membrane potential [3].

6.4.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize beginning of data line in bottom graph
6.4.2. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize data line over blue Na+ mM line and text in top graph
6.4.3. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize data line in bottom graph

6.5. The mitochondrial pH was not affected by the increase in mitochondrial calcium induced by carboxy-SNARF-1-loading [1].

6.5.1. LAB MEDIA: Figure 7: JoVE Video Editor please emphasize data line in bottom graph



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Jeong Hoon Lee (Step 4.4.) Incorrect isosbestic points result in incorrect R and NADH corrections, so take care to always accurately measure the cell-free background and cell area [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Jeong Hoon Lee: This technique is useful for mitochondrial calcium dynamic studies in the bioenergetics fields [1]. 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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