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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.4., 2.10., 2.13.-2.15. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. – tail vein injection can be difficult. This technique should be practiced using saline on other mice prior to the experiment. 

2.10. – hearts that are improperly perfused can lead to intravascular contamination. Reaching the heart quickly after euthanasia and ensuring a proper perfusion of the heart (white lungs, pale liver) are important. 
E. Will the filming need to take place in multiple locations? Y, same building different floors
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. Xavier Clemente-Casares: This method can help answer key questions about the composition of immune cell subsets within the heart during both the steady and disease states. 
1.2. Xavier Clemente-Casares: The main advantage of this technique is that it can be used for the accurate immunophenotying of cardiac immune cell populations, including very rare subsets.   

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

1.3. Laura Aronoff: This protocol is relatively simple. The tail vein injections can be difficult, however, so it’s important to practice the technique until comfortable before using experimental animals.
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)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee at the University Health Network and are in compliance with the Canadian Council on Animal Care.
Protocol: (read by voice talent at JoVE)
2. Circulating Leukocyte Labelling and Analysis
2.1. To label the circulating leukocytes, load 200 microliters of freshly-prepared, mouse fluorophore-conjugated anti-CD45 antibody in PBS into a 28.5-gauge insulin syringe [1-WIDE-TXT] and pre-warm 8-12-week-old mice on a circulating water blanket set to 35-41 °C for 5-10 minutes [2-MED]. [Note from VO: this is not hyphenated clearly.  I recorded “8 12-week old mice”, but it could be “8 to 12 week-old mice” or “8 to 12-week old mice”.]
2.1.1. Talent loading antibody into syringe, with PBS and antibody containers visible in frame (TEXT: See text for antibody concentration details)
2.1.2. Talent placing mouse cage on circulating water blanket
2.2. When the tail vein has dilated, restrain the first animal in the sternal position in an appropriate restraining device [1-CU]. If the tail veins are not sufficiently dilated [2-ECU], dip the tail in 36-40 °C water for 1-2 minutes [3-CU].
2.2.1. Tail being pulled out of end of restrainer (Videographer: Show only end of mouse in restrainer)
2.2.2. Shot of insufficiently dilated tail vein

2.2.3. Tail being dipped into beaker of water

2.3. When the tail veins are ready, swab the injection area with 70% ethanol-soaked gauze [1-CU] and immobilize the base of the tail with the index and middle fingers and the mid-distal region of the tail with the thumb and ring finger [3-CU-TXT].
2.3.1. Tail being swabbed

2.3.2. Base being immobilized with index and middle fingers

2.3.3. Mid-distal region of tail being immobilized with thumb and ring finger, with immobilized base visible in frame (TEXT: Caution: Too much force can pull off tail skin)  Author note: This shot was pooled with 2.3.2 (narrative does not change)
2.4. Holding the needle bevel-side up and parallel to the vein [1-ECU], insert the needle into a dilated tail vein and intravenously inject the entire volume of antibody [2-CU-TXT].

2.4.1. Needle bevel-side up and parallel to vein

2.4.2. Needle being inserted and antibody being injected (Videographer: Can split action into separate shots if necessary) (TEXT: Fluid should flow easily/temporarily clear vein)
2.5. Then allow the antibody to circulate for 5 minutes before humane euthanization [1-CU-TXT].
2.5.1. Timer being set to 5 minutes (TEXT: Euthanasia: According to institutional guidelines)

2.6. To harvest the heart, spray the mouse with 70% ethanol [1-MED] and lift the skin at the abdomen to open the abdomen along the ventral midline from the hips up to the sternum [2-CU].
2.6.1. Talent spraying mouse (Videographer: More Talent than mouse in shot)

2.6.2. Shot of lifted abdomen, then skin being incised 
2.7. Open the peritoneum [1-ECU] and move the liver to expose the diaphragm [2-CU].
2.7.1.  Peritoneum being opened
2.7.2. Liver being moved/diaphragm being exposed

2.8. Cut the diaphragm and the ribs [1-ECU] on both sides of the midline, taking care to avoid puncturing the lungs and heart [2-CU].
2.8.1. Diaphragm being cut

2.8.2. Ribs being cut

2.9. Peel back the ribs to expose the heart [1-CU] before incising the left and right atria [2-ECU].
2.9.1.  Ribs being peeled/heart being exposed

2.9.2.  Left atrium being cut, then right atrium being cut (Videographer: Can split action into separate shots as necessary)

2.10. Gently grasping the base of the heart with forceps, insert a 21-gauge needle attached to a 60-mL syringe into the left ventricle near the apex [1-ECU] and perfuse the heart with 5-10 mL of cold PBS [2-CU].

2.10.1.  Shot of grasped heart, then needle being inserted

2.10.2.  Heart being perfused

2.11. Laura Aronoff: “Proper perfusion of the heart is essential for avoiding intravascular contaminants. Therefore, take care to dissect and perfuse the heart quickly after euthanasia to avoid contamination from coagulated blood.” [1-MED-interview style]
2.11.1.  Laura Aronoff, speaking the above interview style (looking just off-camera)

2.12. After perfusing the right ventricle as just demonstrated [1-ECU], white lungs and a pale liver should be observed [2-CU].
2.12.1.  Right ventricle being perfused

2.12.2.  Shot of white lungs and pale liver

2.13. Holding the base of the heart with the forceps, gently pull the heart up [1-CU] and cut the major pulmonary arteries and veins, aorta, and pericardial sack to detach the cardiac tissue [2-CU].
2.13.1.  Shot of grasped heart base, then heart being pulled up

2.13.2.  Heart being detached

2.14. Gently holding the heart between the thumb and index fingers [1-ECU], carefully clean the heart with a clean lint-free paper towel [2-CU] and, use the forceps to remove the atria and any remnants of any major arteries and veins or other contaminants [2-CU].
2.14.1.  Heart being grasped/Shot of heart held between thumb and index fingers

2.14.2.  Heart being cleaned

2.14.3.  Vessels being removed Author note: 2.14.2 and 2.14.3 were shot together (narrative does not change)
2.15. Place the cleaned heart in a 5-cm plastic dish and add 50 microliters of cold PBS [1-MED]. Using curved dissecting scissors, to mince the heart [2-CU] until there are no visible pieces and the tissue has a smooth, thick consistency [3-ECU].
2.15.1.  Talent placing heart into dish and adding PBS
2.15.2.  Heart being minced

2.15.3.  Shot of no visible pieces/smooth consistency: tissue is triturated
2.16. Use curved forceps to transfer the tissue into 2-mL microcentrifuge tubes containing 800 microliters cold DMEM [1-MED]. Supplement with collagenase one, hyaluronidase type one-S, and DNase one [CU] and incubate for  45-60-minutes at 37 °C and 50 rpm [2-CU].
2.16.1.  Talent placing tissue into tube with medium
2.16.2 Added shot: Talent adding collagenase, hyaluronidase, and DNase, containers visible in frame
2.16.2. Tube(s) shaking on rocker Author note: (Moved to 2.16.3) (narrative does not change)
2.17. At the end of the digestion, vortex samples for 20 seconds [1-MED] and immediately place them on ice [2-CU].
2.17.1.  Talent vortexing sample(s)
2.17.2.  Tube(s) being placed on ice 
2.18. Laura Aronoff: “The samples should always be kept at 4 ºC unless otherwise specified, as some surface antigens can be internalized or modulated if left at room temperature.” 

2.18.1.  Laura Aronoff, speaking the above interview style (looking just off-camera)
2.19. Using a 1-mL pipette, pipette the samples until the tissue suspensions are homogeneous and do not clog the pipette tip [1-CU]. 
2.19.1.  One sample being pipetted  
2.20. Then pre-wet one 40-microliter cell strainer in a 50-mL conical tube per sample with 1 mL of cold HBB [1-MED-TXT] Using a 1-mL pipette, pipette the samples until the tissue suspensions are homogeneous and do not clog the pipette tip [1-CU]. and add the homogenized samples to the filters [2-CU]
2.20.1. Talent adding HBB to filter (TEXT: HBB: HBSS + 2% heat inactivated bovine serum + 0.2% BSA) 
2.19.1. Moved shot: One sample being pipetted. 
2.20.2.  Sample being added to filter

2.21. Slowly wash the samples through the filters with 12-14 mL of cold HBB per sample [1-CU] and transfer the filtered samples to a labelled 15-mL conical tube on ice [2-MED]. A good digestion is demonstrated by the absence of heart remains in the filter [2-CU]
2.21.1.  Sample being washed through filter

2.21.2.  Talent adding sample to tube

2.21.3. Added shot: Shot of clean filter

2.22. Collect the samples by centrifugation [1-MED-over the shoulder-TXT] and remove supernatant [2.22.2. MED]. Add 1 mL of ammonium-chloride-potassium lysis buffer to each sample [3-CU].
2.22.1.  Talent placing tube(s) into centrifuge (TEXT: 5 min, 400 x g, 4 °C)

2.22.2.  Added shot: Talent removing supernatant

2.22.23. Shot of pellet(s) if visible, then ACK being added to tube(s), with ACK container label visible in frame 
2.23. Resuspend samples with brief vortexing [1-MED] followed by a 5-minute incubation at room temperature [2-CU].
2.23.1.  Talent vortexing sample(s)

2.23.2. Sample(s) being placed at RT

2.24. Then stop the hemolysis with 5-8 mL of cold HBSS [1-CU], collect the samples by centrifugation [2-MED], and resuspend the pellets in 1 mL of fluorescence-activated cell sorting, or FACS (Pronunciation: facks) [MED] buffer and transfer to individual 1.5-mL microcentrifuge tubes for another centrifugation [4-CU].
2.24.1.  HBSS being added to tube(s), with HBSS container label visible in frame

2.24.2.  Talent adding tube(s) to centrifuge

2.24.3. Added shot: Talent adding FACS
2.24.3.  At least one sample being added to microcentrifuge tube, with FACS buffer container label visible in frame
2.25. To analyze the samples by flow cytometry, resuspend the pellets in 50 microliters of anti-CD16-CD32 antibody and monocyte blocker to reduce the non-specific antibody binding for a 15-minute incubation at room temperature [1-WIDE].
2.25.1.  Talent adding antibody and/or monocyte blocker to tube(s), with anti-CD16-CD32 antibody and monocyte blocker containers visible in frame
2.26. Without washing, add 50 microliters of antibody master mix to each sample with mixing for a 30-minute incubation at 4 °C protected from light [1-CU].
2.26.1.  Antibody being added/mixed to sample(s), with antibody container labels visible in frame 
2.27. At the end of the incubation, wash the samples with 600 microliters of FACS buffer per tube [1-MED] and resuspend the pellets in 300 microliters of fresh FACS buffer or 1% Paraformaldehyde [2-CU].

2.27.1.  Talent adding FACS buffer to tube(s), with buffer container and centrifuge visible in frame if possible

2.27.2.  Shot of pellet(s) if visible, then pellet being resuspended, with 1% PFA buffer container label visible in frame

2.28. Then analyze the cardiac leukocytes by flow cytometry within the next 3 hours according to standard flow analysis protocols [1-MED-TXT].

2.28.1.  Talent loading sample onto cytometer (TEXT: Fix samples analyzed >3 h in 0.5-1% PFA Resuspend samples in FACS if analyzing <3 h after staining)
3. Results: Cardiac Antigen Presenting Cell Quantification
3.1. Analysis of the cardiac single cell suspension by flow cytometry requires pre-gating with CD45 to differentiate the immune cell populations from intravascular contaminants [1-LM], followed by single cell and small size exclusion gating [2-LM].

3.1.1. Video_Figure 1A.ai: please emphasize oval gate in CD45 vs SSC-H graph
3.1.2. Video_Figure 1A.ai: please emphasize gates in 2nd, 3rd and 4th dot plots

3.2. Macrophages, identified by their CD64 expression [1-LM], are the major immune cell population of the heart, representing 60-70% of all immune cells [2-LM].
3.2.1. Video_Figure 1C MF.ai: please show only CD64 vs CD11b graph and emphasize oval outline
3.2.2. Video_Figure 1C MF.ai: please add horizontal red arrow from oval gate as in original Figure 1C followed by addition CD11c vs MHCII graph

3.3. Conventional cardiac dendritic cells are CD64- cells [1-LM] that express high levels of MHC class two and CD11c [2-LM].
3.3.1. Video_Figure 1C DC.ai: please show only CD64 vs CD11b graph and emphasize rectangle outline
3.3.2. Video_Figure 1C DC.ai: please add arrow from rectangular gate to CD11c vs MHCII graph followed by addition of CD11c vs MHCII graph

3.4. These cells can be further divided based on their expression of either CD103 or CD11b and represent a much smaller cardiac subpopulation compared to macrophages [1-LM].

3.4.1. Video_Figure 1C DC subsets.ai: please add red horizonal arrow as in original Figure 1C from dendritic cell CD11c vs MHCII graph to CD11b vs CD103 graph followed by the addition of the CD11b vs CD103 graph
3.5. The use of flow cytometry of a single cell suspension of myocardium allows the study of small leukocyte subpopulations within the heart [1-LM]. 
3.5.1. Video_Figure 3A Batf3KO.ai: please emphasize top left gates in both graphs
3.6. For example, using flow cytometry analysis to compare the immune cells of the myocardium of wild-type versus BATF3-deficient mice, a lack of CD103+ dendritic cells can be confirmed within the knockout animals [1-LM].
3.6.1. Video_Figure 3B Stats.ai: please emphasize (lack of) CD103+ DCs data bar
3.7. In addition, this analysis revealed a lack of significant alteration of the composition of other cardiac populations in the BATF3-deficient animals [1-LM], demonstrating the degree of sensitivity that can be achieved using this combined method of enzymatic and mechanical digestion to achieve a single cell suspension [2-LM].
3.7.1. Video_Figure 3CD Stats.ai: please emphasize Batf3-/- data bars in left graph
3.7.2. Video_Figure 3CD Stats.ai: please emphasize Batf3-/- data bar in right graph
4. Conclusion (said by authors on camera):
4.1. Laura Aronoff: While attempting this procedure, it’s important to always take into account the viability of your cell isolate. Therefore, we recommend optimizing the time and enzyme concentration of the digestion according to your experimental conditions.  

4.2. Laura Aronoff: Following this procedure, other methods, like magnetic bead isolation, functional assays, or single cell RNA sequencing, can be performed to answer additional questions about the characterization of functions of the isolated cells.

4.3. Xavier Clemente-Casares: After its development, this technique paved the way for researchers in the field of cardiac immunology in characterizing inflammation during many forms of cardiac disease, such as myocardial infarction, hypertension, and autoimmune and infectious myocarditis.   
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. 
3.1.1 Video_Figure 1A.ai
3.2.1 Video_Figure 1C MF.ai

3.3.1 Video_Figure 1C DC.ai

3.4.1 Video_Figure 1C DC subsets.ai

3.5.1 Video_Figure 3A Batf3KO.ai

3.6.1 Video_Figure 3B Stats.ai

3.7.1 Video_Figure 3CD Stats.ai

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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