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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
If yes, we will 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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
3.6., 3.11., 3.13., 4.1.-4.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.13.
E. Will the filming need to take place in multiple locations? Y, different building same campus (connected by walkways)
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Darren Freed: This method can help answer key questions about the optimal preservation of donor hearts, as well as their functional and metabolic evaluation for subsequent transplantation suitability.  
1.2. Darren Freed: The main advantage of this technique is that it allows a functional evaluation of the donor heart that is not based solely on indirect metabolic assessments. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Sanaz Hatami: The implications of this technique extend toward the therapy of dysfunctional donor hearts, as the heart function can be easily and repeatedly assessed over time. 
1.4. Xiao Qi: Generally, individuals new to this method will struggle, because some technical expertise is required for connecting the heart in a safe and secure manner.
1.5. Max Buchko: Visual demonstration of this method is critical, as the technical aspects of the heart retrieval and connection the device can be difficult to learn by text instruction alone.   
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) University of Alberta.
Protocol: (read by voice talent at JoVE)
2. Blood Collection and Heart Procurement
2.1. After confirming a lack of response to pedal reflex [1-WIDE], perform a median sternotomy on the anesthetized pig [2-MED-over the shoulder-TXT] and, once the heart has been exposed, use Metzenbaum scissors to open the pericardium [3-CU].
2.1.1. Talent checking pedal reflex (Videographer: More Talent than pig in shot) 

2.1.2. Talent making incision (Videographer: Limit shot to Talent and chest of pig) (TEXT: See text for full pig preparation/anesthesia administration details)

2.1.3. Shot of exposed heart, then pericardium being opened

2.2. Use 1-0 silk sutures to fix the pericardial edges to the sternum [1-ECU] and gradually collect 750 mL of whole blood from the two-stage venous cannula placed in the right atrium into an autoclaved glass container over a period of 15 minutes [2-CU], while simultaneously replacing the volume with 1 L of an isotonic crystalloid solution [3-CU-TXT].
2.2.1. Edge being fixed to sternum

2.2.2. Blood being collected

2.2.3. Solution being delivered (TEXT: e.g. Ringer’s lactate or Plasmalyte A)
2.3. Add the blood to a perfusion circuit primed with 750 mL of Krebs-Henseleit buffer supplemented with 8% albumin [1-MED] and place a 14-16-French cardioplegia needle in the ascending aorta [2-CU].
2.3.1. Talent adding blood apparatus Talent adding blood to the apparatus
2.3.2. Needle being placed into aorta
2.4. Secure the cardioplegia needle on the aorta with a snare [1-ECU] … and connect the cardioplegia cannula to the cardioplegia bag [2-CU].
2.4.1. Aorta being secured
2.4.2. Cannula being connected to bag
2.5. Add 100 mL of blood to 400 mL of cardioplegia [1-MED-TXT] and cross-clamp the ascending aorta with an aortic clamp [2-CU].
2.5.1. Talent adding blood to cardioplegia (TEXT: Euthanasia: Exsanguination)
2.5.2. Aorta being clamped
2.6. Then deliver the cardioplegic solution into the aortic root [1-CU].
2.6.1. Solution being delivered
2.7. When all of the solution has been administered, remove the clamp [1-ECU] and excise the heart, including all of the aortic arch vessels and a segment of the descending aorta [2-CU-TXT].
2.7.1. Clamp being removed

2.7.2. Heart being excised (TEXT: Preserve up to PA bifurcation)

2.8. Darren Freed: “To prevent the deleterious effects of a prolonged ischemia, the heart should be procured and mounted on the apparatus for perfusion as quickly as possible.” [1-MED-over the shoulder]
2.8.1.  Darren Freed, speaking the above interview style (looking just off-camera)
3. Ex Situ Heart Perfusion (ESHP) Apparatus Placement and Perfusion Initiation 
3.1. After removing any excess tissue around the left atrium [1-WIDE], use a 3-0 polypropylene suture to place a purse-string suture around the left atrial orifice [2-CU].

3.1.1. Talent removing tissue

3.1.2. Suture being placed
3.2. Suture and close the inferior vena cava with a 3-0 polypropylene suture [1-CU] and gently squeeze the ventricles to de-air the heart [2-ECU].
3.2.1. Suture being placed (Editor: This might be slated 3.3.1. This entire step might be slated as 3.3.)
3.2.2. Cannula being placed into orifice
3.3. Place the left atrial cannula into the left atrial orifice [1-ECU] and secure the cannula with a snare [2-CU].
3.2.2. Cannula being secured (Editor: Author make heavy edits here, and it’s not clear what they want or where they want it)
3.4.  [1-CU] [1-ECU].
3.4.1. Suture being placed

3.4.2. Ventricle being squeezed
(Editor: From here forward, the authors renumbered the shots as they removed shots. I’m not sure how the videographer slated any of this, so I’ve maintained the original shotlist numbering and have left notes about how each shot might have been reslated)
3.5. Place the left atrial cannula over the silicon membrane-embedded magnet of the apparatus, taking care that the magnet and the corresponding metal ring in the left atrial cannula are properly engaged [1-CU].
3.5.1. Cannula being placed over magnet (Authors renumbered this step 3.4 and this shot as 3.4.1)
3.6. Attach the aorta to the aortic cannula embedded in the silicone membrane [1-ECU] and use a silk tie to secure the aorta around the cannula [2-CU].
3.6.1. Aorta being attached to cannula (Authors renumbered this step 3.5 and this shot as 3.5.1)
3.6.2. Aorta being secured(Authors renumbered this step 3.5 and this shot as 3.5.2)
3.7. Trim the aorta to achieve a proper lie without tension or kinking [1-ECU] and increase the aortic pump speed to about 1600 RPM [2-MED]. The remaining air in the aortic root will be ejected through the innominate and subclavian branches [3-ECU].
3.7.1. Aorta being trimmed 
3.7.2. Talent increasing pump speed (Authors renumbered this step 3.6 and this shot as 3.6.2)
3.7.3. Air being ejected (Authors renumbered this step 3.6 and this shot as 3.6.3)
3.8. Connect the aortic purge line to the innominate artery [1-CU] and secure the connection with a silk tie [2-ECU].
3.8.1. 3.7.1. Purge line being connected to artery (Authors renumbered this step 3.7 and this shot as 3.7.1)
3.8.2. 3.7.2. Connection being secured (Authors renumbered this step 3.7 and this shot as 3.7.2)
3.9. Snare the left subclavian artery orifice with a silk tie [1-CU] and secure the closure with a snare and a snap [2-CU].
3.9.1. Silk tie being placed (Authors renumbered this step 3.8 and this shot as 3.8.1)
3.9.2. Closure being secured with snare and snap (Authors renumbered this step 3.8 and this shot as 3.8.2)
3.10. Place a 5-French introducer sheath through the orifice of the subclavian artery [1-ECU], adjusting the length and orientation of the catheter so that the catheter does not interfere with the aortic valve function [2-CU].
3.10.1. Sheath being introduced (Authors renumbered this step 3.9 and this shot as 3.9.1)
3.10.2. Catheter length and/or orientation being adjusted. (Authors renumbered this step 3.9 and this shot as 3.9.2)
3.11. [2-MED-over the shoulder].
3.11.1.  Transducer being connected to side port

3.11.2.  Talent checking pressure, with monitor visible in frame
3.12. Adjust the aortic pump speed to reach a mean pressure of 30 millimeters of mercury to start the perfusion in the non-working, Langendorff mode [1-MED-TXT]. The appearance of a dark deoxygenated perfusate in the pulmonary arterial line indicates the reestablishment of coronary flow [2-CU-TXT].
3.12.1.  Talent adjusting pump speed (TEXT: Maintain perfusion in Langendorff mode/LA pressure at 0 mmHg for 1st h of perfusion) (Authors renumbered this step 3.11 and this shot as 3.11.1)
3.12.2.  Shot of perfusate in PA line (TEXT: Set timer for perfusion duration as necessary) (Authors renumbered this step 3.11 and this shot as 3.11.2)
3.13. Turn the heat exchanger to 38 ˚C to warm the perfusate [1-MED-TXT] and use a blood gas analyzer to check the dissolved gas status [2-CU], adjusting the gas mixture to the appropriate parameters [3-MED-TXT].

3.13.1.  Talent turning on heat exchange (TEXT: Perfusate will reach 38 °C in 10 min) (Authors renumbered this step 3.12 and this shot as 3.12.1)
3.13.2.  Dissolved gas being checked (Authors renumbered this step 3.12 and this shot as 3.12.2)
3.13.3. Talent adjusting gas mixture (TEXT: i.e., pH = 7.35-7.45; PaCO2 = 35-45 mm Hg, PaO2 = 100-150 mm Hg, sO2 ≥ 95%) (Authors renumbered this step 3.12 and this shot as 3.12.3)
3.14. After an hour in non-working mode, enter a suitable left atrial pressure in the “desired left atrial pressure” section of the software [1-MED-over the shoulder] and initiate the feedback loop [2-MED].

3.14.1.  Talent entering LAP, with monitor visible in frame (Authors renumbered this step 3.13 and this shot as 3.13.1)
3.14.2.  Talent clicking “working mode” button (Authors renumbered this step 3.13 and this shot as 3.13.1)
3.15. The activated working mode will appear as a green button [1-SCREEN] and the left atrial pump speed will automatically increase and decrease to reach and maintain the selected left atrial pressure [2-CU].
3.15.1.  *To be provided by Authors: Shot of RPMs/LAP (Authors renumbered this step 3.14 and this shot as 3.14.1)
3.15.2.  Pump speed adjusting itself (Authors renumbered this step 3.14 and this shot as 3.14.2)
4. Function Assessment and ESHP Metabolic Assessment
4.1. For the assessment and recording of the steady state data, place a fluid-filled pigtail catheter through the introducer sheath into the left ventricle [1-WIDE-TXT].
4.1.1. Talent placing catheter into introducer sheath (TEXT: See text for full steady state function assessment details)
4.2. For assessment of the preload recruitable stroke work, remove the pigtail catheter from the left ventricle [1-MED] and adjust the desired rate of drop in the left atrial pump speed during the analysis [2-MED-over the shoulder] and the desired time period during which the analysis will take place [3-SCREEN].
4.2.1. Talent removing catheter
4.2.2.   Talent at computer, adjusting pump speed rate of drop, with monitor visible in frame
4.2.3. *To be provided by Authors: Time being adjusted
4.3. Click “Record pressure-volume loop” [1-MED-over the shoulder]. The software will automatically exit the working mode and gradually reduce the left atrial pump RPM while simultaneously recording the left ventricle stroke work and the left atrial pressure [2-SCREEN].
4.3.1. Talent clicking “record PVL”
4.3.2. *To be provided by Authors: then software exciting working mode, pump RPM being reduced, and left atrial flow (la flow) and LAP being recorded

4.4. At the conclusion of data collection, the software will perform a linear regression on the newly acquired dataset to yield the preload recruitable stroke work [1-SCREEN].
4.4.1.  *To be provided by Authors: Shot of gradual RPM reduction and LA flow and pressure 
4.5. After the ex situ apparatus heart software has completed the analysis, a message will appear on the main page showing the correlation coefficient of the analysis [1-SCREEN]. Click “OK” if the coefficient is greater than 0.95 [2-MED-over the shoulder]. The preload recruitable stroke work analysis results will be recorded [3-SCREEN].
4.5.1. *To be provided by Authors: Message appearing/correlation coefficient appearing, OK being clicked, PRSW being recorded
4.5.2. Talent clicking “OK”, with monitor visible in frame

4.5.3. *To be provided by Authors: Shot of preload recruitable stroke work analysis results being recorded/shot of preload recruitable stroke work analysis results

4.6. To assess the metabolic state of the heart and the perfusate, use the information obtained from the blood gas analysis of the perfusate samples collected from both the arterial and pulmonary artery lines every 1-2 hours [1-MED-over the shoulder].
4.6.1. Talent entering data into spreadsheet, with monitor visible in frame (Author Comment: As we talked with Kara, she can use a part of the footage taken for 3.12.2 for this part) (Editor: I’m assuming nothing was provided for this shot, and that they’d like us to use part of 3.12.2 instead)
5. Results: Representative ESPH Analyses 
5.1. In a Yorkshire pig model with a starting heart weight of 180-220 grams, the initial left atrial flow will be approximately 2000 mL/min [1-LM], typically approaching about 2250 mL/min during the first 1-2 hour of perfusion in the working mode [2-LM].
5.1.1. Authors: please upload the graph from the original Figure 7B without the B label or any other modifications: Video Editor: please emphasize black data line from 0-1 h

5.1.2. Figure 7B: Video Editor: please emphasize black data line from 1-2 h

5.2. Blood gas analysis and metabolic assessments performed on the perfusate samples obtained during ex situ heart perfusion provide extensive information on the metabolic status of the heart over time [1-LM], including the perfusate lactate concentration [2-LM] and the information needed to calculate the myocardial oxygen consumption [3-LM].
5.2.1. Figure 8 without lable and emphasized.tif: no animation

5.2.2. Figure 8 without lable and emphasized.tif: Video Editor: please emphasize Venous Lactate data line/graph

5.2.3. Figure 8 without lable and emphasize.tif: Video Editor: please emphasize MVO2 data line/graph
5.3. In the absence of the organs that naturally metabolize or clear cardiac biomarkers, the accumulation of these factors within the perfusate solution over time is typically observed [1-LM].
5.3.1. Figure 9.tif: Video Editor: please emphasize Cardiac Tropnonin-1 data line

5.4. In addition to load-dependent parameters, the left ventricle preload recruitable stroke work can be evaluated [1-LM] during the computer-controlled linear reduction in the left atrial pressure as demonstrated [2-LM].
5.4.1. Figure 10.tif: Video Editor: please add “Poorly-functioning heart” over grey data line
5.4.2. Figure 10.tif: Video Editor: please add “Well-functioning heart” over black data line
5.5. Echocardiography during ex situ heart perfusion can also provide additional information about myocardial function [1-LM] and anatomical parameters [2-LM].

5.5.1. Figure 11.tif: no animation

5.5.2. Figure 12.tif: no animation
6. Conclusion (said by authors on camera):
6.1. Darren Freed: While attempting this procedure, it’s important to remember that ex situ heart perfusion is still in its infancy and that more studies are warranted to design better metabolic heart support for a better preservation of cardiac viability and function.
6.2. Darren Freed: Following this procedure, other methods, like angiographic imaging, can be performed to answer additional questions about donor heart coronary vascular health status.
6.3. Darren Freed: After its development, this technique paved the way for researchers in the field of organ transplantation to explore the possibility of the safe transplantation of extended-criteria donated hearts in patients awaiting a heart transplant.
6.4. Darren Freed: Don't forget that working with bio-materials can be extremely hazardous and that precautions, such as wearing gloves and protective glasses, should always be taken while performing this procedure.     
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
figure 7B emphasized.png: Trends in the left atrial and pulmonary artery flows during 12 hours of ESHP
Figure 8 without lable and emphasized.tif: Overtime change in  myocardial oxygen consumption and  venous lactate level during ESHP

Figure9. tif- Overtime changes in perfusate concentration of cardiac troponin-I during ESHP 
Figure 10. tif-  Assessment of preload recruitable stroke work a poorly-functioning heart (grey) versus a well-functioning heart (black) 

Figure 11. tif-  Representative echocardiographic images acquired in the usual parasternal short axis and long axis positions

.Figure 12.tif-  Representative M-Mode images taken from the parasternal short axis and long axis views

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 in the email accompanying the finalized script.
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