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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most visually important? 
3.3., 3.6., 5.1., 5.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3., 5.1.
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. Jaclyn A. Brennan: This protocol is significant because it provides researchers with the skills to employ donor human hearts for preclinical physiological drug testing [1].

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

1.2. Sharon A. George: This technique utilizes both voltage and calcium dyes for the simultaneous characterization of cardiac action potentials and intracellular calcium transients in human tissue slices [1].

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. NOTE: Vid made a note that authors decided not to film 1.3, but he may be talking about the entire optional section. 

1.3. Igor R. Efimov: Dual optical mapping of human organotypic cardiac tissue slices can be used to test the electrophysiological response of human heart tissue to disease conditions and new therapeutics [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

1.4. Sharon A. George: Human cardiac slices provide a model that can be applied to a variety of research questions pertaining to the heart, including determining the effects of acute and chronic drug testing [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

1.5. Jaclyn A. Brennan: To obtain viable samples, it is essential to make sure that the tissue slices are in complete cardioplegic arrest at each step before performing the culturing and optical mapping steps [1].  

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
1.6. Igor R. Efimov: This process has several critical steps that need to be visually demonstrated for a first-time experimenter, as the techniques cannot be completely explained in a written format [1].

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




Section - Protocol

2. Optical Mapping System Setup

2.1. [bookmark: _Hlk23774796]To set up the optical mapping system, attach a tissue bath with a bottom polydimethylsiloxane gel layer to a perfusion system [1] and circulate 1 liter of recovery solution at 37 degrees Celsius oxygenated with 100% oxygen through the perfusion system [2] at a flow rate fast enough to maintain the temperature and to prevent the accumulation of bath perfusate [3].

2.1.1. WIDE: Talent attaching bath
2.1.2. Talent adding solution to perfusion system
2.1.3. Solution circulating
 
2.2. [bookmark: _Hlk23774803][bookmark: _Hlk24982140]Then use a target to adjust the focus and alignment of the two CMOS (see-moss) cameras [1-TXT] and use a green LED light source with a 520 plus or minus 5-nanometer wavelength to excite the voltage-sensitive and calcium indicator dyes simultaneously [2-TXT].

2.2.1. Talent adjusting focus/alignment TEXT: CMOS: complementary metal-oxide semiconductor
2.2.2. Talent turning on light source/selecting filter TEXT: See text for full optical mapping system setup details

3. [bookmark: _Hlk24982152]Slicing Protocol

3.1. [bookmark: _Hlk23774810]Before obtaining tissue sections, mix frozen and liquid cardioplegia solution [1] and place the heart tissue into the ice-cold cardioplegia bath [2].

3.1.1. WIDE: Talent mixing solutions, with solution container visible in frame
3.1.2. Talent placing heart into bath

3.2. [bookmark: _Hlk23774817][bookmark: _Hlk23774825]Glue the premade agarose gel to the back of the metal tissue holders of the vibratome [1] and identify the left ventricular free wall [2].

3.2.1. Talent gluing gel to holder
3.2.2. Shot of left ventricular free wall

3.3. Cut 1 centimeter-cubed blocks of tissue in cold cardioplegic solution [1] and use topical skin adhesive to quickly mount the tissue blocks onto the metal tissue holders with the endocardial surfaces facing up [2].

3.3.1. Tissue being cut Videographer: Important/difficult step
3.3.2. Tissue being mounted Videographer: Important/difficult step

3.4. [bookmark: _Hlk24982159][bookmark: _Hlk23774830][bookmark: _Hlk23774835][bookmark: _Hlk24982174]Transfer the metal holders into the vibratome bath of ice-cold oxygenated slicing solution so that the tissues are completely submerged [1] and move the blade to the front edge of the tissue [2-TXT].

3.4.1. Talent submerging tissue(s) in bath
3.4.2. Talent moving blade TEXT: See text for vibrating vibratome calibration details

3.5. [bookmark: _Hlk23774842]Turn on the vibratome to begin slicing with the preset parameters [1], discarding the first several slices until the blade reaches beyond the trabeculae into the smooth endocardial tissue [2].

3.5.1. Talent turning on vibratome
3.5.2. Slices being discarded

3.6. [bookmark: _Hlk24982184]When the experimental tissue has been reached, carefully transfer each slice [1] into individual 100-micrometer nylon mesh cell strainers in a culture dish containing room temperature oxygenated Tyrode’s recovery solution [2] and cover the slices with meshed washers to keep the tissue slices from curling [3-TXT]. NOTE: 3.6.1 and 3.6.2 shots filmed together. 

3.6.1. Slice being collected Videographer: Important step
3.6.2. Slice being placed into strainer Videographer: Important step
3.6.3. Slice being covered/mesh being placed Videographer: Important step TEXT: Keep slices in recovery solution ≥20 min

4. [bookmark: _Hlk24982189]Static Slice Culture

4.1. When all of the slices have been collected, carefully transfer each slice into individual wells of a 6-well plate containing 3 milliliters of PBS per well [1].

4.1.1. WIDE: Talent placing slice into well, with PBS container visible in frame

4.2. [bookmark: _Hlk24982199][bookmark: _Hlk23774863]Rinse the slices with gentle rocking [1-TXT] before transferring the samples into individual wells of a new 6-well plate containing 3 milliliters of 37-degree Celsius culture medium per well [2].

4.2.1. Plate being rocked TEXT: Wash slices x3
4.2.2. Slice being placed into well, with medium container visible in frame

4.3. Then place the plate onto an orbital shaker at 20 revolutions per minute in a humidified incubator at 37 degrees, 30% oxygen, and 5% carbon dioxide [1-TXT].

4.3.1. Talent placing plate onto shaker in incubator TEXT: Replace medium every 48 h

5. [bookmark: _Hlk24982226]Optical Mapping

5.1. [bookmark: _Hlk23774868]Immediately following slicing or culturing, carefully transfer the slice of interest to the perfusion system tissue bath [1] and pin down the four corners to the gel layer while applying minimal stretch to the tissue [2].

5.1.1. WIDE: Talent placing slice into bath Videographer: Important/difficult step
5.1.2. Corner being pinned Videographer: Important/difficult step

5.2. [bookmark: _Hlk23774876]Allow the slices to rest in this bath with circulating recovery solution for approximately 10 minutes [1] before adding 0.3-0.5 microliters of stock blebbistatin to the reservoir of recovery solution [2].

5.2.1. Talent setting timer, with bath visible in frame
5.2.2. Talent adding blebbistatin to bath, with blebbistatin container visible in frame

5.3. [bookmark: _Hlk23774883]While the slice is incubating with the blebbistatin, reconstitute 30 microliters of the stock voltage-sensitive dye in 1 milliliters of recovery solution at 37 degrees [1-TXT]. 

5.3.1. Talent adding dye to recovery solution, with dye and recovery solution containers visible in frame TEXT: e.g., RH237

5.4. After 10 minutes of blebbistatin treatment, turn off the pumps [1] and slowly load 0.2-0.3 milliliters of working dye solution onto the surface of the slice over a period of 30 seconds [2].

5.4.1. Talent turning off pump Videographer: Important step
5.4.2. Talent adding dye to slice Videographer: Important step

5.5. After 90 seconds, turn on the pumps to wash out any excess dye [1].

5.5.1. Talent turning on pumps

5.6. After dyeing the slice with stock calcium indicator as just demonstrated [1-TXT], focus the cameras onto the slice [2] and pace the slice at 1 hertz with a 2-millisecond pulse width duration at 1.5x the amplitude of the predetermined pacing threshold [3].

5.6.1. Talent adding indicator to bath, with indicator container visible in frame TEXT: e.g., Rhod-2AM
5.6.2. Talent focusing camera(s)
5.6.3. [bookmark: _Hlk24982243]Slice being paced/pace being set

5.7. [bookmark: _Hlk23774908]Place a coverslip over the tissue slice [1] and illuminate the slice with the LED excitation light source [2].

5.7.1. Coverslip being placed
5.7.2. [bookmark: _Hlk24982249]Talent illuminated slice

5.8. Then record the emitted voltage and calcium signals with the cameras at 1,000 frames/second [1].

5.8.1. [bookmark: _Hlk24982256]Talent recording signals, with monitor visible in frame

[bookmark: _GoBack]

6. Data Processing

6.1. [bookmark: _Hlk24982277][bookmark: _Hlk23774922]To condition the voltage and calcium optical mapping data, in the appropriate analysis software [1], click Condition Parameters and Remove Background [2].

6.1.1. WIDE: Talent opening software, with monitor visible in frame
6.1.2. SCREEN: 6.2.1,6.2.8: 00:03-00:05

6.2. Then adjust the signal conditioning parameters to obtain optimal action potential and calcium transient traces [1].

6.2.1. SCREEN: 6.2.1,6.2.8: 00:06-00:17 then skip/speed up to 00:045

6.3. [bookmark: _Hlk23774929][bookmark: _Hlk24982317]To calculate the conduction velocity, select Activation Map and enter a Start and End Time to encompass a single action potential in the trace [1].

6.3.1. SCREEN: 6.3.1, 6.3.3: 00:05-00:13

6.4. Then click Regional Map and select the region of interest to display the activation map of the selected region [1].

6.4.1. SCREEN: 6.3.1, 6.3.3: 00:18-00:23

6.5. [bookmark: _Hlk23774947]Next, select Conduction Velocity Map and select the Start and End Times. Adjust the interpixel resolution values based on the setup as necessary [1].

6.5.1. SCREEN: 6.3.1, 6.3.3: 00:25-00:33

6.6. [bookmark: _Hlk24982325][bookmark: _Hlk23774970]Click Generate Vector Map to select a region of interest and display the conduction velocity vectors within that region [1]. 

6.6.1. SCREEN: 6.3.1, 6.3.3: 00:33-00:42 

6.7. The mean, median, standard deviation, and number of vectors included in the analysis as well as the average angle of propagation of the conduction velocity vectors in the selected region will be displayed [1].

6.7.1. SCREEN: 6.3.1, 6.3.3: Video Editor: please emphasize statistical information in Statistics window at bottom of screen

6.8. [bookmark: _Hlk23775019][bookmark: _Hlk23774989][bookmark: _Hlk24982336][bookmark: _Hlk23775025]To calculate the action potential duration, select Action Potential Duration-Calcium Transient Duration Map and select the Start and End times to encompass one full action potential [1].

6.8.1. SCREEN: 6.4.1, 6.4.3: 00:03-00:13

6.9. [bookmark: _Hlk23775038][bookmark: _Hlk24982350]Then click Regional Action Potential Duration Calculation to select a region of interest and to generate the action potential duration map [1].

6.9.1. [bookmark: _Hlk23775077][bookmark: _Hlk24982364]SCREEN: 6.4.1, 6.4.3: 00:19-00:25

6.10. [bookmark: _Hlk23775083]To determine the rise time, select Rise Time and select the Start and End times to select the upstroke of one single action potential or calcium transient [1].

6.10.1. [bookmark: _Hlk24982383]SCREEN: 6.5.1, 6.5.3: 00:02-00:10

6.11. [bookmark: _Hlk23775090][bookmark: _Hlk24982390]Enter the Start and End percentage values and click Calculate to select the region of interest [1] and to determine the mean, median, standard deviation, and number of pixels included in the analysis of rise time [2].

6.11.1. SCREEN: 6.5.1, 6.5.3: 00:13-00:23
6.11.2. SCREEN: 6.5.1, 6.5.3: 00:23 Video Editor: please emphasize statistical information in Statistics window at bottom of screen

6.12. [bookmark: _Hlk24982399]To determine the calcium decay, select Calcium Decay and enter the Start and End times to encompass the entire decay portion of a single calcium transient signal [1].

6.12.1. SCREEN: 6.6.1., 6.6.2: 00:02-00:21 Video Editor: can speed up

6.13. Then click Calculate Tau to select the region of interest and to determine the mean, median, standard deviation, and number of pixels included in the analysis of calcium decay time constant [1].

6.13.1. SCREEN: 6.6.1., 6.6.2: 00:22-00:34 Video Editor: can speed up and please emphasize statistical information in Statistics window at bottom of screen


Section – Results
7. Results: Representative Transmembrane Potential and Calcium Transient Mapping

7.1. In this representative experiment, the action potential and calcium transient traces were signal conditioned [1].

7.1.1. LAB MEDIA: Figures 4A, 4B, and 4C Video Editor: please emphasize Figure 4A

7.2. The activation times were determined for each pixel [1] and isochronal maps of the activation times were plotted from the conditioned voltage and calcium traces [2].

7.2.1. LAB MEDIA: Figures 4A, 4B, and 4C Video Editor: please emphasize Figure 4B
7.2.2. LAB MEDIA: Figures 4A, 4B, and 4C Video Editor: please emphasize Figure 4C

7.3. Conduction velocity vectors were calculated using the activation times and the known interpixel resolution [1].

7.3.1. LAB MEDIA: Figure 4D

7.4. The calcium transient decay constant was measured by fitting a polynomial to the decaying portion of the calcium traces [1].

7.4.1. LAB MEDIA: Figure 4E

7.5. The action potential duration and calcium transient duration were measured as the time duration between the activation time [1] and a specified percent of the repolarization-calcium removal from the cytoplasm [2].

7.5.1. LAB MEDIA: Figures 4F and 4G Video Editor: please emphasize Figure 4F
7.5.2. LAB MEDIA: Figures 4F and 4G Video Editor: please emphasize Figure 4G

7.6. The rise times of the voltage and calcium traces were also measured and mapped [1].

7.6.1. LAB MEDIA: Figures 4H and 4I 

7.7. In this representative analysis, the effect of Doxorubicin on cardiac conduction was tested [1], resulting in a reduction of the transverse conduction velocity [2].

7.7.1. LAB MEDIA: Figure 5 
7.7.2. LAB MEDIA: Figure 5 Video Editor: please emphasize Figure DOX Activation Map, CV Vector Map, and DOX data cluster



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Igor R. Efimov: It is important to make sure that the slices are in complete cardioplegic arrest to minimize damage to the tissue during the slicing procedure and to obtain viable slices [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Jaclyn A. Brennan: At the end of this protocol, the slices can be frozen or fixed for molecular assessment. The mechanistic pathways involved in the electrophysiological phenomenon of interest can then be determined [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
8.3. Sharon A. George: Development of this human cardiac slice model has allowed study of the responses to treatments and disease in human heart tissue, bridging the gap between animal and clinical studies [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
8.4. Igor R. Efimov: When working with human tissues while performing this technique, be sure to wear the appropriate PPE and to take any other necessary safety precautions [1].
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
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