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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or 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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 13
Number of Shots:  42 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Johns Hopkins University 


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Pre-Harvest And Post-Harvest Preparation of Swine Donor Heart
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin with, prepare a cylindrical, insulated cooler with integrated silicone tubing to store the harvested heart [1]. Use the silicone tubing for optimal positioning of the heart’s vertical height after harvest [2-TXT]. Place a black reference mark on the tubing at the point that lies directly beneath the tip of the cooler lid opening [3].
2.1.1. WIDE: Talent bringing a cylindrical, insulated cooler.
2.1.2. Talent demonstrating the silicone tubing measurement. TXT: Cooler:25.4 cm x11.4 cm; Silicone Tubing: 7 cm from lid’s inner surface
2.1.3. Talent placing a black reference mark on the tubing.  
2.2. Set aside a ribbed cannula to secure and suspend the heart in the cooler [1]. Place a black reference mark on the outer surface to serve as a reproducible alignment point with the silicone tubing [2].
2.2.1. Talent demonstrating a ribbed canula.
2.2.2. Talent placing a black reference mark on the canula.
2.3. Next, place the harvested heart in a bowl filled with cold Saint Thomas cardioplegia solution [1]. Insert a myocardial temperature probe at the apex of the heart to monitor temperature [2]. Separate the aorta from the pulmonary artery [3] and secure the ribbed cannula in the aorta using silk ties and zip ties [4]. Ensure that the marked portion of the cannula corresponds to the position of the left ventricle [5].
2.3.1. Talent placing the harvested heart in a bowl filled with cardioplegia solution.
2.3.2. Talent inserting a temperature probe at the apex of the heart.
2.3.3. Talent separating the aorta from pulmonary artery.
2.3.4. Talent securing the ribbed canula in the aorta using silk and zip ties.
2.3.5. Talent checking the alignment of marked point on canula with the left ventricle.
2.4. Fill the cooler up to two-thirds volume with cardioplegia solution [1] and transfer the heart along with the bowl contents into the cooler until it is full and the heart is completely submerged [2]. Measure and document the final temperature of the tissue and the solution [3].
2.4.1. Talent filling the cooler with cardioplegia solution.
2.4.2. Talent transferring the contents of the bowl into cooler.
2.4.3. Talent measuring the temperature.
2.5. Attach the ribbed cannula to the silicone tubing on the cooler lid at the predefined mark [1]. Align the marks on the cannula and the tubing precisely to ensure consistent positioning of the left ventricle or LV (L-V) for every scan [2]. Deair the organ to remove the air bubbles for optimal magnetic resonance or MR (M-R) field homogeneity and good signal-to-noise ratio [3].
2.5.1. Talent attaching the canula to the silicone tube at the predefined mark.
2.5.2. Talent aligning the marks on canula and the silicone tube.
2.5.3. Talent de-airing the heart.
2.6. Double-check the LV alignment relative to the lid and secure the cooler lid [1]. Place the cooler and the pre-cooled ice packs into a transport bag [2].
2.6.1. Talent cross-checking the left ventricular alignment and closing the lid.
2.6.2. Talent placing the cooler and ice packs into a transport bag. 

3. Magnetic Resonance Spectroscopy and Data Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Prepare a Styrofoam box to house the 31P (Phosphorus-thirty-one) coil and the cooler [1-TXT]. Insert the cooler containing the suspended heart next to the coil’s central axis to target the LV location [2]. Place ice packs in gaps around the cooler and ensure there are no gaps between the cooler and the coil [3]. Tape the box lid for stability during scanning [4].
3.1.1. Talent preparing a Styrofoam box with 31P coil. TXT: length 33.5 cm x 28 cm x 23 cm; thickness 4 cm (Authors: We have included these details to improve the narrative flow and visual clarity. While these were not highlighted, we believe they strengthen the presentation. Please let us know if this is appropriate)
3.1.2. Talent inserting the cooler next to coil’s central axis
3.1.3. Talent placing ice packs surrounding the cooler and the coil.
3.1.4. Talent taping the Styrofoam box.
3.2. Next, use laser guides and centering landmark to align the cooler with the magnetic isocenter of the coil for optimal MR field or B0 (B-zero) homogeneity [1]. Plug the coil into the scan connector [2] and attach tuning and matching rods [3]. Acquire tri-plane localizer scout images to confirm coil placement and verify that the LV is centered and aligned with the 31P coil [4]. If LV is not perfectly aligned with the coil, rotate the cooler lid and rescan until correct alignment is observed [5].
3.2.1. Talent using laser guides to align the cooler with coil.
3.2.2. Talent plugging the coil to scan connector
3.2.3. Talent attaching matching and tuning rods to the coil.
3.2.4. SCREEN: Scout image showing alignment of coil and left ventricle. (Authors: Please specify if screen capture is applicable to all the shots labelled as “SCREEN” in the draft. Kindly specify wherever it is not applicable.) 
3.2.5. Talent rotating the cooler lid and rechecking the alignment.
3.3. Acquire a static field B0-map for localized second order shimming16 (shimming-sixteen) to ensure uniform magnetic field across the region of interest [1]. A “Shimtool” launches automatically loading the acquired map [2]. Click the points of a smoothed polygon outlining the cardiac muscle in all sixteen slices generated by Shimtool [3]. (Authors: Could you please specify if there is a particular software for this and if these steps can be obtained as screen captures or require filming?)
3.3.1. SCREEN: Acquisition of a magnetic field map.
3.3.2. SCREEN: Shimtool automatically launching the acquired map.
3.3.3. SCREEN: Clicking the points to outline the heart muscles
3.4. The “Shimtool” then performs a constrained least-squares fit to determine localized resonance frequency with first and second order shim field corrections [1]. Upload these correction terms to the scanner and apply them to the subsequent scans [2]. (Authors: Could you please specify if these steps shall be obtained as screen captures or require filming?)
3.4.1. SCREEN: Shimtool determining localized resonance frequency and shim field correction values.
3.4.2. SCREEN: Upload of correction values to the scanner.
3.5. Turn the tuning rods for optimal radiofrequency tuning of the coil and match its impedance to the MR system to minimize reflections and enhance transmission efficiency [1]. Acquire [2] an initial non-localized 31P MR spectra to determine the central resonance frequency between the phosphocreatine or PCr (P-C-R) and gamma ATP (A-T-P) peaks [3]. Then acquire [4] fully relaxed non-localized 31P MR spectra after adjusting the offset frequency based on the initial spectral calculations [5].
3.5.1. Talent adjusting the tuning and matching rods.
3.5.2. SCREEN: Acquisition of initial spectrum to determine the central resonance frequency. (Authors: Can this visual be acquired as a screen capture or does it require filming?)
3.5.3. TEXT ON A PLAIN BACKGROUND
Initial Spectrum:
- Repetition time [TR]= 10 s
- Flip angle = 90° using adiabatic B1-Insensitive Rotation-4 (BIR-4) pulses 
- Echo time [TE] = 0.1 ms
- Bandwidth=3000 hertz (Hz)
- Spectral points= 1024
- Averages= 5 
- Total acquisition time= 50 s
3.5.4. SCREEN: Acquisition of a fully relaxed spectra after adjusting the offset frequency. (Authors: Can this visual be acquired as a screen capture or does it require filming?)
3.5.5. TEXT ON A PLAIN BACKGROUND
Fully Relaxed Spectrum:
- TR= 16 s
- Flip angle = 90° using adiabatic BIR-4 pulses
- TE  = 0.1 ms
- Bandwidth = 3000 Hz
- Spectral points= 512 
- Averages= 20
- Total acquisition time= 5 min 20 s
3.6. Measure the fluid and myocardial temperatures to ensure any deviation from the target is within one degree Celsius [1]. Store the heart in the incubator at desired temperature until the next scheduled scan [2]. 
3.6.1. Talent measuring fluid and myocardial temperatures.
3.6.2. Talent storing the heart in the incubator.
3.7. Export the fully relaxed 31P MR spectroscopy data as .SDAT (dot-S-DAT) files to a graphical user interface for processing [1]. Apodize the spectra using fifteen Hertz Lorentzian filter, apply a zero and first order phase shift, and set the zero Hertz frequency at the center of the PCr peak [2]. Fit the spectra using the AMARES function using the listed knowledge values [3].
3.7.1. SCREEN: Export of spectral data as .SDAT file.
3.7.2. SCREEN: Spectra undergoing processing workflow beginning with 15 Hz apodization.
3.7.3. SCREEN: Spectral fitting using the AMARES function.


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 70.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
4.1. The present study utilized 31P MR (P-thirty-one-M-R) spectroscopy to measure the time-dependent loss of myocardial energetics during cold storage by tracking ATP (A-T-P) [1], phosphocreatine or PCr (P-C-R) [2] and inorganic phosphates or Pi (P-I) over a period of zero to eight hours [3]. 
4.1.1. LAB MEDIA: Figure 7A, 7B and 7C: Video Editor: Please emphasize the curve labelled as γ-ATP in 7A and corresponding curves in 7B and 7C.
4.1.2. LAB MEDIA: Figure 7A, 7B and 7C: Video Editor: Please emphasize the curve labelled as PCr in 7A and corresponding curves in 7B and 7C.
4.2. While intracellular pH was monitored via the Pi-PCr chemical shift, a steady decrease in PCr amplitude [1] and a narrowing shift between peaks over time indicates progressive energy depletion and tissue acidification [2].
4.2.1. LAB MEDIA: Figure 7A, 7B and 7C: Video editor: Please emphasize the height of the curve labelled PCr. 
4.2.2. LAB MEDIA: Figure 7A, 7B and 7C: Video editor: Please emphasize the shift between peaks labelled as δ0.
(Authors: We have excluded Figure 8 from the results section as it is a representative image derived directly from the Figure 7 spectral data and it was redundant to include in the main results. Please let us know if this is acceptable or if you would prefer it to be included.)
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