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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy? N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   No

 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Tamer M. A. Mohamed: This protocol for the slicing and culture of heart tissue sections for 6 days under physiological conditions can be used for acute cardiotoxicity and heart failure therapy efficacy testing [1]. 

1.2. Tamer M. A. Mohamed: This culture system has the potential to become a powerful predictive human in situ model for acute cardiotoxicity testing that closes the gap between preclinical and clinical testing results [1].  

Introduction of Demonstrator on Camera

1.3. Riham R. E. Abouleisa: Demonstrating the procedure will be Qinghui Ou, a Lab Manager from our laboratory [1][2].   
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Louisville.


Protocol
2. Pig Heart Tissue Slicing
2.1. To obtain pig heart tissue slices, first add ice to the tissue bath cooling jacket of a vibratome [1] and add Tyrode’s solution to the bath [2].
2.1.1. WIDE: Talent adding ice to jacket
2.1.2. Talent adding solution to bath
2.2. Use 1-liter plastic jar to collect the melted ice runoff from the tissue bath cooling jacket [1] and transfer the pig heart to a tray containing 1 liter of fresh, cold cardioplegic solution in a biosafety cabinet [2].
2.2.1. Talent placing jar
2.2.2. Talent placing heart onto tray

2.3. Use retractable sterile scalpels to dissect the heart to isolate the left ventricle [1] and use rectangular razor blades to cut the left ventricle into 1-2 cubed-centimeter blocks [2].

2.3.1. Heart being dissected
2.3.2. Ventricle being sliced

2.4. Set aside one tissue block for slicing [1] and place the remaining tissue block pieces into a 50-milliliter tube of cold Tyrode’s solution on ice [2].

2.4.1. Talent setting aside block
2.4.2. Talent adding tissues to tube, with Tyrode’s solution container visible in frame

2.5. Gently massage the reserved tissue block [1-TXT] and add 1-2 drops of tissue glue to the metal sample holder of the vibratome [2].

2.5.1. Block being massaged TEXT: Massaging helps restore correct muscle fiber configuration and prevents stiffness
2.5.2. Glue being added

2.6. Stick a piece of 4% agar block with a surface area of approximately 1-square centimeter to the glue [1] and add 1-2 drops of tissue glue to the agar [2].

2.6.1. Agar being placed 
2.6.2. Glue being added to agar Videographer: Important/difficult step

2.7. Attach the heart block to the agar cardiac epicardium side down with the tissue as flat against the holder as possible [1] and place the tissue holder with the heart block into the slicing bath of the vibratome [2].

2.7.1. Block being attached to agar Videographer: Important step
2.7.2. Tissue holder being placed 
2.8. Riham Abouleisa: It is crucial to stick the heart block to the agar with the cardiac epicardium side facing down on the tissue glue and to make sure the tissue is as flat as possible [1]. 

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

2.9. Then attach the oxygen tube to the slicing bath and the metal tray filled with Tyrode’s solution [1] and place 40-micrometer cell strainers onto the metal tray to collect the heart tissue sections as they are sliced [2].

2.9.1. Tube being attached to bath and/or tray
2.9.2. Talent placing strainer(s) 

3. Slice Position Adjustment

3.1. Use the vibratome operating software to adjust the height of the blade and sample [1] so that the blade is close to the top of the tissue but below the papillary muscles and liquid is covering the tissue and the blade [2].

3.1.1. WIDE: Talent adjusting height, with monitor visible in frame
3.1.2. Shot of blade close to top of tissue below papillary muscles/moving to close to top of tissue with liquid covering tissue and blade

3.2. Select Advance to adjust where to begin slicing the tissue [1].

3.2.1. Advance being selected

3.3. Press Slice to increase the speed [1] and use the knob to move the blade toward the edge of the tissue [2].

3.3.1. Slice being pressed
3.3.2. Blade being moved

3.4.  Press Slice again to stop and Advance to inactivate the process [1].

3.4.1. Slice and Advance being pressed

3.5. Then adjust the cutting parameters as indicate and press Slice to begin slicing the tissue [1].

3.5.1. Parameters being entered, then Slice being selected Videographer: Important step

3.6. When the blade reaches the end of the tissue but before it hits the back end of the specimen holder, press Slice again to stop [1] and press Return to go back to the start position [2-TXT]. 

3.6.1. Blade reaching end of tissue Videographer: Important step
3.6.2. Blade returning to start position Videographer: Important step TEXT: Double-click Auto repeat to repeat slicing process ≤99 times

4. Slice Collection

4.1. When the slices reach full length and appear to be of good quality [1-TXT], use a plastic Pasteur pipette filled with cold Tyrode’s solution to gently collect the tissue from the bath [2], using forceps and spring scissors to dissociate the slice from the heart as necessary [3].

4.1.1. WIDE: Talent collecting slice(s) with pipette TEXT: e.g., after papillary muscle layer
4.1.2. Shot of section, then section being collected with pipette
4.1.3. Slice being dissociated

4.2. Place each collected slice in a single cell strainer in the oxygenated Tyrode’s bath [1] and use the solution in the pipette to press the tissue on the cell strainer surface [2].

4.2.1. Section being placed into strainer Videographer: Important step
4.2.2. Tissue being flattened Videographer: Important step

4.3.  Then place a metal washer onto the top of the tissue to hold the it down [1].

4.3.1. Washer being placed

5.  Heart Slice Culture

5.1. After at least 1 hour in oxygenated Tyrode’s solution, trim the outside of each slice to remove any uneven edges [1] and glue the end of each slice onto a 6-millimeter-wide piece of sterilized polyurethane printer timing belt with embedded metal wires [2].

5.1.1. WIDE: Talent trimming slice
5.1.2. Slice being glued

5.2. Place the supported heart slices into 6-well plates containing 6 milliliters of culture medium per well [1] and use sterile forceps to make sure that tissue is in the center of the well [2].

5.2.1. Slices being placed into well
5.2.2. Slice being centered

5.3. Taking care the plate cover will not touch the tissue, place the plate onto the culture plate so that the curved side of the plate cover matches up with the angled side of the plate and that the square corners line up [1].

5.3.1. Cover being placed onto plate/sides and corners matching Videographer: Important step

5.6. 	Place the slices into a 37-degree Celsius and 5% carbon dioxide incubator [1], replacing the culture supernatants with 6 milliliters of fresh, oxygenated culture medium three times a day [2-TXT].

5.6.1. Talent placing plate into incubator
5.6.2. Talent adding medium to well(s), with medium container visible in frame TEXT: See text for medium preparation details

5.4. Connect the cover to the cell culture electrical stimulator [1] and adjust the stimulator to continuously deliver 10 volts of electricity and a 1.2-hertz frequency to the heart slices [2].

5.4.1. Talent connecting cover to stimulator Videographer: Important step
5.4.2. Talent adjusting parameters Videographer: Important step

5.5. After plugging in the stimulation, the heart slices will begin to beat [1].

5.5.1. Shot of stationary slices, then slices beginning to beat 

5.6. [bookmark: _GoBack][1] [2-TXT]. (Move 5.6 above 

5.6.1. Talent placing plate into incubator
5.6.2. Talent adding medium to well(s), with medium container visible in frame TEXT: See text for medium preparation details

5.7. Every day during the mid-day media change, replace the stimulation plate cover from the culture dish to prevent the release of toxic graphite particles into the culture medium [1].

5.7.1. Talent removing plate

5.8. Insert the white foam plug where the used cover connects to the cable for the cell culture electrical stimulator to prevent water damage to the electric circuit [1] and place the plate cover into a bath of autoclaved water supplemented with 2x antibiotic-antimycotic [2].

5.8.1. Plug being placed
5.8.2. Talent placing cover into bath, with antibiotic-antimycotic container visible in frame 

5.9. The next day, decontaminate the plate cover in a 70% ethanol bath for 5-15 minutes [1-TXT] before transferring the cover into a fresh autoclaved water bath supplemented with 2x antibiotic-antimycotic for 3 minutes [2].

5.9.1. Talent placing cover into ethanol, with ethanol container visible in frame TEXT: Shake off as much liquid as possible between baths
5.9.2. Talent placing plate into bath, with antibiotic-antimycotic container visible in frame

5.10. After rinsing the plate cover, use an ethanol-sprayed, clean lint-free wipe to remove any residual water from the plastic parts [1] and remove the white foam plug [2].

5.10.1. Cover being wiped
5.10.2. Plug being removed

5.11.  The cover is then ready to be placed back onto the culture plate [1-TXT].

5.11.1. Talent placing cover onto culture plate TEXT: Do not touch black graphite electrodes


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.6., 2.7., 3.5., 3.6., 4.2., 5.3., 5.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.6., 2.7.



Results
6. Results: Pig Heart Slice Culture Viability and Functionality Validation

6.1. Using this new biomimetic culture setup as demonstrated, pig heart slice viability was maintained for 6 days as assessed by MTT (M-T-T) assay [1-TXT].

6.1.1. LAB MEDIA: Figure 1A Video Editor: please emphasize grey data line TEXT: MTT:  3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

6.2. In the first 6 days, similar to the responses observed for fresh heart slices [1], there are no spontaneous calcium transients within the pig heart slice cardiomyocytes [2]. 

6.2.1. LAB MEDIA: Figure 1B Video Editor: please emphasize peaks before ISO in Day 0 graph
6.2.2. LAB MEDIA: Figure 1B Video Editor: please emphasize peaks before ISO in Day 6 graph

6.3. The cardiomyocytes did respond to external electrical [1] and beta-adrenergic stimulation [2].

6.3.1. LAB MEDIA: Figure 1B Video Editor: please emphasize peaks after ISO in Day 6 graph
6.3.2. LAB MEDIA: Figure 1B Video Editor: please emphasize purple in Day 6 ISO data bar

6.4. In addition, the contractile force [1] and responses to isoproterenol were maintained in heart slices cultured for up to 6 days [2], similar to that observed in fresh heart slices [3].

6.4.1. LAB MEDIA: Figure 1D Video Editor: please emphasize Day 6 Iso data bar in left graph
6.4.2. LAB MEDIA: Figure 1D Video Editor: please emphasize Day 6 Iso data bar in right graph
6.4.3. LAB MEDIA: Figure 1D Video Editor: please emphasize Day 0 Iso data bar in both graphs



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Tamer M. A. Mohamed: Several structural and functional assessments can be performed on the heart slice, including MTT viability assays, immunostaining, electron microscopy, calcium transient measurements, contractile function assessments, metabolic assessment, and transcriptomic analyses [1].

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

7.2. Tamer M. A. Mohamed: We are currently using this culture system to test the acute cardiotoxicity and efficacy of drugs and gene therapies of interest on pig and human heart slices [1].

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