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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
[bookmark: _GoBack]C.  Which steps of your protocol will viewers benefit most from having filmed? 3.1.-3.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.3-2.7 require practice and experience to perform correctly and quickly.
E. Will the filming need to take place in multiple locations? N

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to cryopreserve neonatal rat cardiomyocytes and subsequently thaw the cells for use in in vitro studies. (Intro) This is accomplished by mincing the neonatal heart into small pieces. (P1) The cardiomyocytes are then enzymatically dissociated from the heart tissue, (P2) cryopreserved, (P3) and eventually thawed for subsequent cell culture. (P4) Ultimately, the thawed cells can be used for various in vitro assays, including immunofluorescenct analysis of the cardiac markers of interest. (P5)

From NRCMIsolation.ai
(P1) show neonatal mouse, then have heart move out of mouse and break into small pieces
(P2) have pieces enter tube of pink trypsin or orange collagenase and break down into cells
(P3) now have supernatant disappear and have cells and tube “freeze”
(P4) have tube/cells thaw, and have cells leave tube and plate onto bottom of petri dish
(P5) Figure5.tif

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Adam Vandergriff: The main advantage of this technique over existing methods is that it saves time by not requiring a complete cardiomyocyte isolation to be performed when cells are needed for an assay.   
1.2. Taylor Hensley: Visual demonstration of this method is critical, as the nuances involved in knowing the correct size and consistency of the samples during the isolation and processing steps are difficult to learn without a direct demonstration.

Protocol (read by voice talent at JoVE):
2. Neonatal rat cardiomyocyte (NRCM) isolation
2.1. After all of the neonatal hearts have been collected, remove any non-heart tissue from the samples [2.1.1.-WIDE-TXT] and wash the hearts with HBSS and gentle swirling [2.1.2.-CU-TXT]. 
2.1.1. Few seconds Talent cleaning hearts (TEXT: See text for neonatal heart isolation details)
2.1.2. Few seconds plate being gently swirled 
2.2. After a second wash in a new plate, cut the samples into 1-3 mm3 pieces [2.2.1.-CU] and transfer the tissue into 40 ml of cold trypsin for overnight incubation at 4°C on a rocker [2.2.2.-CU-TXT].
2.2.1. *Film as written
2.2.2. Few seconds pieces in tube of trypsin shaking on rocker (TEXT: See text for all media/reagent preparation details)
2.3. The next day, confirm that the trypsin is clear [2.3.1.-MED] and that the tissue appears fluffy [2.3.2.-CU]. 
2.3.1. Talent holding tube up to check for clarity
2.3.2. [combined with 2.3.1] Shot of fluffy tissue
2.4. Allow the tissue to settle at the bottom of the tube [2.4.1.-CU] and aspirate as much liquid as possible [2.4.2.-CU-TXT].
2.4.1. Shot of tissue at bottom of tube (Videographer: Combine 2.4.1. and 2.4.2. as appropriate)
2.4.2. [combined with 2.4.1] Few seconds supernatant being aspirated (Videographer: Combine 2.4.1. and 2.4.2 as appropriate) (TEXT: Caution: Do not aspirate w/ vacuum) 
2.5. Next, add 25 ml of warm NRCM medium with 10% FBS to the tube [2.5.1.-CU] and swirl it by hand [2.5.2.-CU].
2.5.1. Medium being added with NRCM medium container label visible in frame if possible
2.5.2. [combined with 2.5.1] *Film as written 
2.6. Then place the tube in a rotating 37°C water bath for 2 minutes [2.6.2.-MED].
2.6.1. *Film as written 
2.7. When the tissue begins to float [2.7.1.-CU], aspirate the supernatant from the bottom of the tube [2.7.2.-CU] and add 10 ml of freshly prepared collagenase [2.7.3.-CU].
2.7.1. Shot of floating tissue
2.7.2. [combined with 2.7.1] *Film as written Alt use 2.4.1
2.7.3. Collagenase being added to tube, with collagenase container label visible in frame if possible
2.8. Place the tissue back into the water bath [2.8.1.-MED] for 2 more minutes until the solution is cloudy [2.8.2.-CU]. 
2.8.1. *Film as written
2.8.2. [combined with 2.8.1 – audio slated] Shot of cloudy tissue
2.9. Then quickly aspirate the supernatant [2.9.1.-CU] and add 10 ml of fresh collagenase for another rotating incubation [2.9.2.-CU]. 
2.9.1. *Film as written
2.9.2. Few seconds tube in rotator Alt use 2.8.1
2.10. After a final 2 minutes, triturate the tissue slurry a few times [2.10.1.-CU] and transfer as much of the supernatant as possible into the first of five 15 ml tubes containing 4 ml of HBSS on ice [2.10.2.-CU].
2.10.1. *Film as written
2.10.2. [combined with 2.10.1] Supernatant being dispensed into first tube, with other 4 tubes containing HBSS visible in frame
2.11. Repeat the digestion until each of the tubes of HBSS contains supernatant from the sample tube [2.11.1.-MED] and then centrifuge all of the tubes [2.11.2.-MED-TXT].
2.11.1. Talent adding cells to last tube, with other cell-aliquoted tubes visible in frame if possible
2.11.2. Talent placing tube(s) into centrifuge (TEXT: 8 min, 410 rcf, RT) 
2.12. Then aspirate the supernatant from each of the pellets [2.12.1.-CU] and resuspend the cells in each tube with 6 ml of HBSS [2.12.2.-CU].
2.12.1. Shot of tubes with pellets visible if possible, then few seconds at least first tube being aspirated
2.12.2. [combined with 2.12.1] Shot of all tubes aspirated, then few seconds at least pellet of first tube being resuspended, with HBSS container label visible in frame if possible
2.13. Now pool the cells though a 40 micron strainer into a 50 ml conical tube [2.13.1-MED-TXT]. Then rinse the side of each 15 ml tube with 3 ml of cold HBSS [2.13.2-CU] and pool the washes in the 50 ml conical tube [2.13.3.-CU].
2.13.1. At least one tube of cells being poured through strainer (TEXT: Pre-wet strainer w/ 2 ml HBSS)
2.13.2. Few seconds at least one tube being rinsed with HBSS
2.13.3. At least one tube of wash being poured through strainer 
2.14. After spinning down the cells again, resuspend the pellet in 10 ml of pre-warmed medium [2.14.2.-CU-TXT].
2.14.1. Shot of pellet if visible, then few seconds pellet being resuspended, with medium container label visible in frame if possible (TEXT: 10 min, 410 rcf, RT) 
2.15. Then transfer the cells to a T-75 flask [2.15.1.-MED] with 5 ml of wash from the 50 ml tube [2.15.2.-MED] and incubate the cells for one hour at 37°C and 5% carbon dioxide [2.15.3.-MED].
2.15.1. [combined with 2.14.1] *Film as written
2.15.2. Media being added to flask, with 50 ml tube visible in frame if possible
2.15.3. *Film as written
2.16. At the end of the incubation, transfer the cells to a T-175 flask [2.16.1.-MED] with 15 ml of wash from the T-75 flask [2.16.2.-MED] and incubate the cells for another hour [2.16.3.-MED].
2.16.1. *Film as written
2.16.2. [combined with 2.16.1] Media being added to T-175 flask, with T-75 flask visible in frame if possible
2.16.3. *Film as written
3. Cryopreservation, thawing and cell culture
3.1. To cryopreserve the cells, aliquot the floating cells from the cell culture into 50 ml conical tubes [3.1.1.-WIDE].
3.1.1. Talent adding cells into at least one 50 ml tube, with T-175 flask visible in frame if possible
3.2. Reserve 10 microliters for counting by trypan blue exclusion [3.2.1.-CU] and spin down the cells [3.2.1.-CU-TXT].
3.2.1. Shot of trypan blue being added to hemacytometer/cells being added to trypan blue Use 3.9.1
3.2.2. Tube(s) being added to centrifuge bucket (TEXT: 5 min, 410 rcf, RT) 
3.3. During the centrifugation, count the cells [3.3.1.-MED]. Then resuspend the pellet in freezing medium at 2-4x106 cells/ml [3.3.2.-CU].
3.3.1. Few seconds Talent at microscope, counting cells or similar Use 3.9.1
3.3.2. Shot of pellet if visible, then few seconds cells being resuspended, with freezing medium container label visible in frame if possible
3.4. Transfer 1 ml aliquots of the cells into cryogenic vials [3.4.1.-CU] and place the vials in a controlled cooling rate freezing container [3.4.2.-CU], followed by short term storage at -80 °C [3.4.3.-MED]. 
3.4.1. *Film as written
3.4.2. *Film as written
3.4.3. *Film as written
3.5. Within 1-2 days, transfer the vials into liquid nitrogen [3.5.1.-MED-TXT]. 
3.5.1. TEXT: Store cells 1-2 mos
3.6. When it is time to thaw the cells, first coat a dish in enough fibronectin to cover the bottom of the culture plate [3.6.1.-MED] and incubate the dish at 37°C for at least 30 minutes [3.6.2.-MED].
3.6.1. Dish being coated with fibronectin, with fibronectin container label visible in frame as possible
3.6.2. *Film as written
3.7. When the plate is ready, place the cells on dry ice [3.7.1.-CU] followed by warming in a 37°C water bath [3.7.2.-MED].
3.7.1. *Film as written
3.7.2. *Film as written
3.8. When the cell suspension is just thawed [3.8.1.-CU], immediately wash the cells by centrifugation 4 times [3.8.2.-MED-TXT].  
3.8.1. Shot of just thawed tube of cells
3.8.2. Talent placing cells into centrifuge (TEXT: 8 min, 410 rcf, RT, 5% DMSO x1, 2.5% DMSO x2, Medium x2)
3.9. After the last wash, count the viable cells by trypan blue exclusion [3.9.1.-CU] and resuspend the pellet in fresh medium. [3.9.2.-CU]
3.9.1. Shot of counter being clicked
3.9.2. Shot of pellet if visible, then few seconds pellet being resuspended
3.10. [bookmark: cell-culture]Finally, incubate the cells on the fibronectin-coated dishes at the appropriate concentration for the analysis [3.10.1.-MED].
3.10.1. *Film as written 
3.11. [bookmark: representative-results]Refresh the medium daily for one week [3.11.1.-MED-TXT], at which point the cells should have begun beating [3.11.2.-LM].
3.11.1. Talent adding medium to plate (TEXT: See text for culture feeding details)
3.11.2. figure_3_rbg.m4v
4. Results: Representative NRCM
4.1. Typically upon thawing, the viability of the cells will be between 40-60%. Though this is lower than that observed for other cell types [4.1.1.-LM], with proper seeding and culture the cells will proliferate [4.1.2.-LM].
4.1.1. figure_1_new.tiff: no animation
4.1.2. figure_1_new.tiff: add/indicate arrows 
4.2. Within about 3 days of culture, the cells should begin to spontaneously contract, which can be confirmed by phase contrast microscopy [4.2.1-LM].
4.2.1. Figure2.m4v
4.3. In this representative experiment, the cells were plated in 4-well culture slides at 2x105 cells/well, labeled with alpha-sarcometric actin, and imaged by fluorescence microscopy [4.3.1.-LM]. Numerous alpha-sarcometric actin positive cells, which appear here as green staining, were identified, confirming the presence of the neonatal rat cardiomyocytes [4.3.2.-LM].
4.3.1. figure4_new.tif: no animation
4.3.2. figure4_new.tif: please indicate/outline green part of at least one cell in right image
4.4. Other downstream analyses can be performed with these cells as well. For example in this representative experiment, the neonatal rat cardiomyocytes [4.4.1.-LM] were cultured with human cardiac stem cell-derived exosomes [4.4.2.-LM] to test the regenerative properties of the human vesicles [4.4.3.-LM].
4.4.1. Figure5.tif: please indicate/outline green part of at least one cell
4.4.2. Figure5.tif: please add/indicate white arrows (which indicate exosomes)
4.4.3. Figure5.tif: no animation

5. Conclusion (said by authors on camera)
5.1. Taylor Hensley: While most of the procedure can be performed easily by just one person, the final steps are best handled by two people: one person to perform the plating and another to perform the freezing steps. 
5.2. Adam Vandergriff: After watching this video, you should have a good understanding of how to successfully isolate, cryopreserve, and then thaw neonatal rat cardiomyocytes for use in in vitro studies.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

NRCMIsolation.ai
figure_3_rgb.m4v
figure_1_new.tif
Figure2.m4v
Figure4_new.tif
Figure5.tif

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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