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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 similar?  N  

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

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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, 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 (greater than walking distance)?   N
 

Protocol Length
Number of Shots: 38


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Demetria Fischesser: This novel tissue clearing protocol improves existing technology to allow a more accurate in vivo look at specific cell types in the heart and their behavior under injury conditions [1].

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

REQUIRED: 

1.2. Demetria Fischesser: This protocol is quick and fairly simple. It allows the maintenance of marker fluorescence with minimal interference from background tissue autofluorescence without requiring cell or tissue staining [1].

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 Institutional Animal Care and Use Committee (IACUC) at Cincinnati Children’s Hospital .



Protocol
2. Adult Mouse Heart Clearing
2.1. Begin by use a 70% ethanol-soaked gauze pad to clean the ventral surface of the experimental mouse [1-TXT].
2.1.1. WIDE: Talent wiping mouse, with ethanol container in frame Videographer: More Talent than mouse in shot TEXT: Euthanasia: cervical dislocation
2.2. Use surgical scissors to make a 3-centimeter transverse incision approximately 3 centimeters below the xiphoid process [1] and deglove the mouse from the abdomen to the xiphoid process to separate the skin from the underlying abdominal wall tissue [2].
2.2.1. Incision being made
2.2.2. Skin being separated from abdominal wall tissue
2.3. Make a 2-centimeter transverse incision in the subcutaneous abdominal wall tissue 3 centimeters below the xiphoid process [1] and make a vertical cut from this incision up the midline and through the ribcage [2].
2.3.1. Incision being made in abdominal wall tissue
2.3.2. Incision being made up midline/through ribcage
2.4. Pin the ribcage back to expose the heart [1] and use a 10-milliliter syringe equipped with a 27-gauge needle to inject cold PBS into the superior vena cava and aorta [2-TXT].
2.4.1. Ribcage being pinned
2.4.2. Vena cava/aorta being flushed TEXT: Use blunt forceps to manipulate heart position as necessary
2.5. When all of the blood has been flushed from the heart [1], deliver 10 milliliters of cold 4% PFA (P-F-A) into the superior vena cava and aorta to begin the fixation process [2-TXT].
2.5.1. Shot of fully perfused heart Videographer: Important step
2.5.2. PFA being injected Videographer: Important step TEXT: PFA: paraformaldehyde
2.6. When all of the fixative has been flushed, excise the heart [1] and use a straight-blade scalpel to separate the atria, right ventricle and septum, and left ventricle [2]. 
2.6.1. Heart being harvested Videographer: Important step
2.6.2. Tissues being separated Videographer: Important step
2.7. Place the heart into a 15-milliliter conical tube of cold 4% PFA for an overnight incubation at 4-degrees Celsius on a nutator [2].
2.7.1. Talent placing tissues into tube, with PFA container visible in frame
2.8. The next morning, add a 0.25% photoinitiator solution to a freshly prepared hydrogel solution [1-TXT] and transfer the heart to the hydrogel [2].
2.8.1. Talent adding photoinitiator solution to hydrogel, with photoinitiator and acrylamide containers visible in frame TEXT: See text for all solution preparation details
2.8.2. Talent adding heart to tube
2.9. Wrap the conical tube in foil for an overnight incubation at 4 degrees Celsius without physical disturbance [1].
2.9.1. Talent placing foil wrapped tube at 4 °C
2.10. The next morning, warm the tube in a 37-degree Celsius bead bath for 2.5 hours [1] before using forceps to carefully transfer the heart into a 15-milliliter tube of PBS [2].
2.10.1. Talent placing tube into bead bath
2.10.2. Talent placing heart into PBS, with PBS container visible in frame
2.11. Wash the heart three times in PBS for 1 hour per wash at 37 degrees Celsius on a nutator [1] and transfer the heart into the basket of an active electrophoresis machine [2].
2.11.1. Heart on nutator
2.11.2. Talent adding heart to basket
2.12. [bookmark: _Hlk49500128]Secure the lid in place [1] and fill the active electrophoresis chamber reservoir with electrophoretic clearing solution [2].
2.12.1. Talent securing lid
2.12.2. Talent filling reservoir 
2.13. Once the chamber is full, submerge the basket in the solution [1] and tighten the cap of the electrophoresis machine into place [2]. Then run the electrophoresis machine at 1.5 amps and 37 degrees Celsius for 1.5 hours [3]. 
2.13.1. Talent submerging basket
2.13.2. Talent tightening cap
2.13.3. Talent setting parameters and/or starting machine
2.14. After electrophoresis, check the hearts visually to ensure that no opaque tissue remains [1-TXT].
2.14.1. Shot of heart being rotated/checked for opaque tissue TEXT: Re-submerge and electrophoresis heart with opaque regions as necessary
2.15. Wash the cleared heart three times in a 15-milliliter tube for 1 hour in fresh PBS at 37 degrees Celsius per wash on a nutator [1] before submerging the heart in decolorizing agent to reduce heme autofluorescence [2-TXT].
2.15.1. Talent placing tube onto nutator
2.15.2. Heart being added to tube, with decoloring agent container visible in frame TEXT: e.g., N,N,N′,N′-Tetrakis(2-Hydroxypropyl)ethylenediamine
2.16. After 48 hours, wash the heart three times in PBS as demonstrated [1] and equilibrate the heart in freshly prepared RIMS (rims) for 48 hours prior to imaging [2-TXT].
2.16.1. Heart on nutator
2.16.2. Talent placing heart into RIMS TEXT: RIMS: Refractive Index Matching Solution
3. 3D Cleared Heart Imaging
3.1. For 3D imaging of the cleared heart, first place a thin layer of vacuum grease onto the bottom of a 3D printed bottom reservoir the same height as the sample being imaged [1-TXT].
3.1.1. WIDE: Talent adding grease to reservoir Videographer: Important step TEXT: See text for 3D top and bottom reservoir printing details
3.1.2. Shot of sample next to reservoir Videographer: Important step; Video Editor: please add bracket or similar to show similar heights of materials
3.2. Fill the reservoir with RIMS [1] and use a pipette tip to remove any bubbles [2].
3.2.1. Reservoir being filled Videographer: Important step
3.2.2. Bubble(s) being removed Videographer: Important step
3.3. Carefully place the heart in the RIMS with the left ventricular wall facing up, taking that no bubbles are introduced into the solution [1-TXT].
3.3.1. Heart being placed Videographer: Important step TEXT: Optional: Use stereoscope to confirm lack of bubbles
3.4. Use vacuum grease to attach a glass coverslip to the bottom surface of a 3D printed top reservoir piece [1] and place the top reservoir, coverslip side down, onto the bottom reservoir, taking care to avoid bubbles [2-TXT].
3.4.1. Coverslip being placed into reservoir/onto grease Videographer: Important step
3.4.2. Top reservoir being placed onto bottom reservoir Videographer: Important step TEXT: Adhesion between RIMS and coverslip provides seal between top and bottom reservoirs
3.5. Then fill the top reservoir with glycerol [1] and use a single photon microscope outfitted with a multiphoton confocal scan head to image the cleared hearts [2].
3.5.1. Talent filling reservoir
3.5.2. Talent at microscope, imaging heart, with monitor visible in frame







Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.5., 2.6., 3.1.-3.4.

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.
3.3. This step must be done slowly and carefully. A stereoscope may be used to help in the detection/removal of bubbles.


Results
4. [bookmark: _Hlk27388131]Results: Representative 3D Fibroblast Organization Visualization

4.1. Combining refined cardiac tissue clearing [1] with 3D imaging allows an advanced, detailed visualization of cardiac fibroblasts [2].

4.1.1. LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize cleared mouse heart tissue images in Figure 2
4.1.2.  LAB MEDIA: Figures 2 and 3 Video Editor: please emphasize Uninjured images in Figure 3

4.2. Using this imaging technique, fibroblasts are observed to be densely packed and to have a spindled morphology in uninjured hearts [1].

4.2.1. LAB MEDIA: Supplemental Video S1: 00:06-00:16 

4.3. After ischemia-reperfusion injury, a loss of cardiac fibroblasts is seen in the ischemic region for the first 3 days after injury [1].

4.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize orange outline in 3 day I/R Still + spots image

4.4. By days 7 and 14, fibroblasts have migrated or proliferated to repopulate the injured tissue area [1]. By day 28, the cardiac fibroblast population surrounding the injured areas of the heart are at their greatest density [2].

4.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize orange outlines in 7 and 14 day I/R Still + spots images
4.4.2. LAB MEDIA: Figure 4 Video Editor: please emphasize orange outlines in 28 day I/R Still + spots image

4.5. One and a half days after myocardial infarction injury, few fibroblasts remain within the injured left ventricle [1].

4.5.1. LAB MEDIA: Figure 5 Video Editor: please emphasize orange outline in 1.5 day MI Still + spots image

4.6. By day 3, however, the fibroblasts expand and are present in most of the left ventricle [1].

4.6.1. LAB MEDIA: Figure 5 Video Editor: please emphasize 3 day MI Still + spots image

4.7. In contrast to ischemic surgery, infusion of angiotensin two and phenylephrine over several weeks does not result in cardiac tissue loss and wall thinning [1]. Instead, the fibroblasts align along the axis of the right-handed helix contraction pattern using the refined tissue clearing protocol [2].

4.7.1. LAB MEDIA: Figure 6B
4.7.2. LAB MEDIA: Figure 7 Video Editor: please emphasize orange arrows/twisting pattern in Figures 7A, C, and D

4.8. In addition, after angiotensin two and phenylephrine treatment [1], the fibroblasts appear small and rounded, as opposed to the spindle shape observed in models of ischemia-reperfusion and myocardial infarction injury [2].

4.8.1. LAB MEDIA: Figure 6B
4.8.2. LAB MEDIA: Figure 6B Video Editor: please emphasize pink signal/small rounded shapes in Figure 6B 






Conclusion
5. Conclusion Interview Statements
5.1. Demetria Fischesser: The electrophoretic clearing needs to be performed carefully, especially when working with hearts that have undergone injury protocols [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.12., 2.13.) 
5.2. Demetria Fischesser: This protocol can be used to assess how cardiac fibroblasts react to injury in vivo. Different fluorescent markers can also be used to understand how the heart responds to injury at the cellular level [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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