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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
No  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Leica DM-IL with camera port (Leitz PERIPLAN 10x/18 TL 160mm) (cell microscope)
Eschenbach microscope binocular, no camera port (dissection microscope)
Patch clamp microscopes (so far not part of the script) Olympus IX70 and IX71

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  20
Number of Shots:  42

Introduction

1. Introductory Interview Statements	Comment by Anastasia Gomez: Authors: I edited the interview statements for length. Per journal guidelines, we have to limit each statement to approximately 30 words. Please keep in mind that you will have to memorize the statements for the video shoot. I also moved the third statement from the introduction to the conclusion, I think it might fit in better after the protocol.

REQUIRED: 
1.1. Philipp Tomsits: Patch clamp and calcium imaging experiments are labour intensive, time consuming and challenging. This protocol provides a convenient method to isolate high-quality murine atrial and ventricular cardiomyocytes suitable for patch clamp experiments and simultaneously perform calcium imaging.

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

1.2. Niels Voigt: The main advantage of this protocol is that it leads to patch clamp suitable atrial and ventricular cardiomyocytes, enabling researchers to study atrial and ventricular cells from one animal. 

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



Ethics Title Card
1.3. Procedures involving animal subjects have been approved by the Lower Saxony Animal Review Board and were conducted in accordance with all institutional, national, and international guidelines for animal welfare.

Protocol
2. Organ harvest
2.1. Begin by prefilling the Langendorff apparatus with perfusion buffer and making sure it is air-free [1]. Fix an aortic cannula under the dissection microscope [2] and connect it with a 1-milliliter syringe filled with perfusion buffer [3].
2.1.1. WIDE: Establishing shot of talent filling the apparatus with the perfusion buffer.
2.1.2. SCOPE: Talent fixing the aortic cannula. 
2.1.3. Talent connecting the cannula with a syringe.
2.2. Intraperitoneally inject the mouse with 0.1 milliliters of heparin using a 1-milliliter syringe with a 27-gauge cannula and wait for 5 to 10 minutes [1].
2.2.1. Talent injecting the mouse with heparin.
2.3. After euthanizing the mouse, place it on a platform on its back and fix the paws down with cannulas to hold it in place [1].
2.3.1. Talent positioning the mouse on the platform and fixing the paws.
2.4. Remove fur and skin covering the chest and part of the abdomen with a clear cut from the jugulum towards the symphysis and use scissors to open the abdomen right under the xiphoid, taking care to not injure any organ structure [1]. 
2.4.1. Talent removing the skin and fur, then opening the abdomen.
2.5. Lift the sternum with surgical forceps and cut the diaphragm with scissors along the edge of the ribs, then cut the ribs in a medial axillary line and remove the rib cage to expose the heart [1].
2.5.1. Talent removing the rib cage to expose the heart.
2.6. Carefully remove the pericardium using blunt forceps [1], then quickly remove the heart by lifting it from below and by cutting the large vessels with a single cut using scissors [2]. Videographer: This step is difficult and important!
2.6.1. Talent removing the pericardium. 
2.6.2. Talent removing the heart.
2.7. Put the heart into room temperature perfusion buffer [1] and cannulate the aorta with a blunt end needle under the microscope as quickly as possible. Firmly tie the heart to the needle with a piece of suturing silk [2] and disconnect the syringe [3]. Videographer: This step is difficult and important!
2.7.1. Talent placing the heart in the buffer. 
2.7.2. SCOPE: Talent cannulating the heart and tying it with suturing silk. 
2.7.3. Talent disconnecting the syringe.
3. Enzymatic digestion
3.1. After aortic cannulation, immediately connect the cannulated heart to the Langendorff apparatus, avoiding any air entering the system [1]. Perfuse the heart with perfusion buffer for 1 minute at exactly 37 degrees Celsius and a perfusion rate of 4 milliliters per minute [2]. Videographer: This step is important!
3.1.1. Talent connecting the heart to the apparatus. 
3.1.2. Talent perfusing the heart.
3.2. Switch from perfusion to digestion buffer [1] and perfuse for exactly 9 minutes at a temperature of 37 degrees Celsius and a perfusion rate of 4 milliliters per minute [2]. 
3.2.1. Talent switching to digestion buffer.
3.2.2. Talent perfusing the heart. 
3.3. When finished, transfer the digested heart to a Petri dish with enough digestion buffer to keep it fully covered [1]. Then, carefully dissect the atria and ventricles under the microscope [2]. Videographer: This step is important!
3.3.1. Talent placing the heart in the Petri dish. 
3.3.2. SCOPE: Talent dissecting the atria and ventricles.
3.4. Transfer the atria into a Petri dish with 1.5 milliliters of digestion buffer [1] and the ventricles into another Petri-dish with 3 milliliters of digestion buffer [2].
3.4.1. Talent transferring the atria to a Petri dish. 
3.4.2. Talent transferring the ventricles to another Petri dish. 
3.5. Carefully but quickly pull the atria apart into tiny pieces using blunt forceps [1]. Dissolve the tissue by carefully pipetting up and down with a 1,000-microliter pipette tip, which has previously been cut to widen the tip opening [2]. Videographer: This step is important!
3.5.1. Talent pulling apart the atria. 
3.5.2. Talent pipetting the tissue up and down.
3.6. Transfer the solution to a 15-milliliter centrifuge tube [1] and add an equivalent amount of stop buffer by pipetting down the side of the tube [2]. Pass all 3 milliliters of the solution through a 200-micrometer nylon mesh to remove remaining larger tissue pieces that have not been fully digested [3].
3.6.1. Talent transferring the solution to a 15mL tube. 
3.6.2. Talent adding stop buffer. 
3.6.3. Talent passing the tissue through the mesh. 
3.7. To perform ventricular dissection, chop the ventricular tissue into tiny pieces using dissection scissors [1] and pipette up and down with another 1,000-microliter pipette tip to dissolve [2]. Videographer: This step is important!
3.7.1. Talent chopping the ventricular tissue. 
3.7.2. Talent pipetting the tissue.
3.8. Transfer the cell and tissue solution into a 15-milliliter centrifuge tube [1] and add an equivalent amount of stop buffer by carefully pipetting it down the side of the tube to end the reaction [2].
3.8.1. Talent transferring the tissue to a 15mL tube. 
3.8.2. Talent adding stop buffer.
3.9. Pass all 6 milliliters of cell and tissue solution through a 200-micrometer nylon mesh to remove larger tissue pieces that have not been fully digested [1].
3.9.1. Talent passing the tissue through the mesh.
3.10. Leave both atrial and ventricular cell suspensions on the bench at room temperature for 6 minutes to settle [1], then centrifuge the tubes at 5 x g for 2 minutes [2].
3.10.1. Atrial and ventricular tissue sitting on the lab bench. 
3.10.2. Talent putting the tubes in the centrifuge and closing the lid.

4. Calcium reintroduction
4.1. Discard the supernatants using a plastic Pasteur pipette [1] and carefully resuspend the cell pellets in 10 milliliters of calcium free Tyrode solution [2]. Leave the atrial and ventricular cells for 8 minutes for sedimentation [3].
4.1.1. Talent discarding the supernatant. 
4.1.2. Talent resuspending the cells. 
4.1.3. Talent leaving the cells on the lab bench for sedimentation. 
4.2. Centrifuge the atrial cells at 5 x g for 1 minute [1-TXT], then discard the supernatants from both cell samples [2] and carefully resuspend the pellets in 10 milliliters of Tyrode solution with 100 micromolar calcium [3].
4.2.1. Talent putting the cells in the centrifuge and closing the lid. TEXT: sedimentation is enough for ventricular cells
4.2.2. Talent discarding the supernatant. 
4.2.3. Talent resuspending the cells. 
4.3. Leave the cells for 8 minutes for sedimentation, then repeat the centrifugation of atrial cells [1]. Discard the supernatants [2] and carefully resuspend the cell pellets in 10 milliliters of Tyrode solution with 400 micromolar calcium [3]. Repeat this process once more, resuspending the cells in Tyrode solution with 1 millimolar calcium [4-TXT].
4.3.1. Talent centrifuging the atrial cells. 
4.3.2. Talent discarding the supernatant. 
4.3.3. Talent resuspending the atrial cell pellet. 
4.3.4. Talent resuspending the ventricular cell pellet, with the finished atrial cell suspension in the shot. TEXT: 1 mL (atrial) and 5 mL (ventricular) of Tyrode solution




Results
5. Results: Simultaneous measurement of calcium currents and transients in atrial and ventricular murine myocytes 
5.1. All atrial cells are small, with cell capacitances ranging from approximately 35 to 100 picofarad. A typical cell from the atrial working myocardium loaded with calcium sensitive dye is shown here [1].
5.1.1. LAB MEDIA: Figure 3 A. 
5.2. Ventricular myocytes are more rod-shaped and larger with cell capacitances ranging from 100 to around 400 picofarad [1].
5.2.1. LAB MEDIA: Figure 3 B. 
5.3. Examples of L-type calcium current measurements with simultaneous cytosolic calcium transients from one atrial myocyte [1] and one ventricular myocyte are shown here [2]. 
5.3.1. LAB MEDIA: Figure 4. Video Editor: Emphasize B and C. 
5.3.2. LAB MEDIA: Figure 4. Video Editor: Emphasize E and F. 




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Philipp Tomsits: Before attempting this technique, make sure to practice the organ harvest. It is crucial that this step is performed fast and all tissue cuts are made at the correct locations. When organ harvest is performed at a reproducible quality, take some time to perfect cannulation. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.6.1, 2.6.2.


6.2. Niels Voigt: Cells isolated with this protocol are suitable for patch-clamp experiments of any fashion. Furthermore, they can be loaded with fluorescent dyes, allowing for calcium imaging and other imaging experiments.

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