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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.2., 2.5., 2.6., 3.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1 whole thymus removal: make sure to separate the whole thymus before pulling. Make sure to pull the whole thymus from the bottom.
3.2 peritoneal cavity flushing: 1) be sure not to damage the peritoneum; 2) flush by push the syringe very hard, but not too hard to push the mouse away; 3) when aspirate the wash buffer, make sure to get away from the fat pad to avoid the blocking of the needle. 
5. Will the filming need to take place in multiple locations? N


Section - Introduction	Comment by Bridget Colvin: Authors: Each Author may give two Introduction statements maximum (not including the Introduction of Demonstrator statement) and each Author statement is limited to 30 words.
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Wenhai Shao: Our body generates between 1 and 10 billion apoptotic cells every day. The efficient clearance of these cells helps in removing cell debris and maintaining immune tolerance [1]. 

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

1.2. Wenhai Shao: This method may be used in many applications to characterize apoptotic cell binding and ingestion by many other phagocytic cell types. 

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

Introduction of Demonstrator (Said by you on camera):

1.3. Wenhai Shao: Demonstrating the procedure will be Yuxuan Zhen, a senior technician from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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 (IACUC) at the University of Cincinnati.
	


Section - Protocol
2. Apoptotic Thymocyte Carboxyfluorescein Succinimidyl Ester (CFSE)-Labeling
2.1. To harvest the thymocytes, after opening the chest cavity of a naïve C57BL6 (C-fifty-seven-black-six) mouse [1-TXT], use curved fine-tip forceps to pull out the thymus [2] and place the organ into a tissue culture dish containing 10 milliliters of RPMI 1640 (R-P-M-I sixteen-forty) medium [3-TXT].
2.1.1. WIDE: Talent opening chest cavity Videographer: More Talent than mouse in shot TEXT: Euthanasia: CO2 asphyxiation
2.1.2. CU: Thymus being pulled 
2.1.3. MED: Talent placing tissue into dish, with medium container visible in frame TEXT: See text for all medium/reagent preparation details
2.2. Grind the whole thymus against the frosted ends of two microscope slides [1] and filter the resulting tissue suspension through a 100-micrometer cell strainer into a 50-milliliter tube [2].
2.2.1. CU: Thymus being ground
2.2.2. CU: Suspension being filtered
2.3. Collect the thymocytes by centrifugation [1-TXT] and resuspend the pellet in 40 milliliters [2].
2.3.1. MED: Talent placing tube(s) into centrifuge TEXT: 5 min, 300 x g, RT
2.3.2. CU: Shot of pellet, then PBS being added to tube, with PBS container label visible in frame
2.4. After counting, centrifuge the cells again [1] and resuspend up to 2 x 108 cells in 20 milliliters of fresh PBS per 50-milliliter tube [2].
2.4.1. MED: Talent placing tube(s) into centrifuge
2.4.2. CU: Shot of pellet, then PBS being added to tube, with PBS container label visible in frame
2.5. Label the cells with 5-micromolar CFSE (C-F-S-E) in 20 milliliters of PBS per tube [1-TXT] and invert the tubes 2-3 times to mix before incubating the thymocytes for no more than 2 minutes at room temperature protected from light [2].
2.5.1. MED: Talent adding CFSE solution to tube, with stock CFSE container visible in frame TEXT: CFSE: Carboxyfluorescein succinimidyl ester
2.5.2. MED: Talent inverting tube(s) and talent covering tube(s)
2.5.3. MED: Talent covering tube(s)
2.6. At the end of the incubation, stop the reaction with 10 milliliters of heat-inactivated horse serum [1] and collect the cells by centrifugation [2].
2.6.1. CU: Serum being added to tube, with stock serum container label visible in frame
2.6.2. MED: Talent placing tube(s) into centrifuge
2.7. Resuspend the labeled cells in 40 milliliters of fresh PBS for counting and centrifugation [1] followed by an additional wash with 40 milliliters of medium [2].
2.7.1. CU: Shot of yellow pellet, then PBS being added to cells, with PBS container label visible in frame
2.7.2. MED: Talent placing tube(s) into centrifuge, with medium in tube(s) visible in frame
2.8. After the medium-wash, resuspend the thymocytes at a 7  106 cells/milliliter of tissue culture medium concentration [1] and seed the cells in a 100-millimeter tissue culture dish [2]. 
2.8.1. CU: Shot of pellet, then medium being added to cells, with medium container label visible in frame
2.8.2. MED: Talent adding cells to dish
2.9. Then add staurosporine to the cell culture at a 1 micromolar final concentration [1] and place the plate in a tissue culture incubator for 4 hours [2].
2.9.1. MED: Talent adding staurosporine to plate, with staurosporine container visible in frame
2.9.2. MED: Talent placing plate into incubator
3. Peritoneal Macrophage Preparation
3.1. For peritoneal macrophage isolation, inject two C57B6 mice intraperitoneally with 1 milliliter of 3% aged thioglycollate at day 0 [1] before opening the abdominal skin without disturbing the peritoneum on day 5 [2-TXT].
3.1.1. WIDE: Talent injecting mouse
3.1.2. CU: Skin being opened TEXT: Euthanasia: CO2 asphyxiation
3.2. To flush the peritoneal cavity, use a 10-milliliter syringe equipped with a 16-gauge needle to quickly push 10 milliliters of wash buffer into the cavity before slowly aspirating the wash buffer for collection into a 50-milliliter tube [1].
3.2.1. CU: Wash buffer being delivered and aspirated
3.2.2. CU: Wash buffer being aspirated
3.3. Wash the peritoneal gavage two times PBS [1] and resuspend the peritoneal macrophages at a 2  106 cells/milliliter of tissue culture medium concentration [2]. 
3.3.1. MED: Talent placing tube(s) into centrifuge
3.3.2. CU: Shot of pellet, then medium being added to tube, with medium container label visible in frame
3.4. Next, seed 500 microliters of macrophages into each well of a 24-well plate [1] and place the plate in a tissue culture incubator for 2 hours [2].
3.4.1. MED: Talent adding cells to well(s)
3.4.2. MED: Talent placing plate into incubator
3.5. At the end of the incubation, aspirate the supernatant to remove the floating cells [1] and add 500 microliters of tissue culture medium to each well [2-TXT].
3.5.1. CU: Supernatant being aspirated
3.5.2. MED: Talent adding medium to well(s), with medium container visible in frame TEXT: Optional: Add TAM receptor tyrosine inhibitor to each well
4. Peritoneal Macrophage:Apoptotic Thymocyte Co-Culture
4.1. To set up a peritoneal macrophage-apoptotic thymocyte co-culture, wash the apoptotic thymocytes three times with fresh RPMI 1640 (R-P-M-I sixteen-forty) medium per wash [1-TXT] and add blocking antibody to the appropriate wells of the macrophage culture [2]. 
4.1.1. WIDE: Talent adding tube(s) to centrifuge TEXT: Optional: Measure apoptotic induction efficiency by cell viability dye 
4.1.2. MED: Talent adding antibody to well(s), with antibody container visible in frame
NOTE: Did not shoot this step to avoid confusion.
4.2. Immediately add 0-12 x 106 thymocytes in 500 microliters of medium to each well of the culture [1] and place the plate in the tissue culture incubator for 4 hours [2].
4.2.1. MED: Talent adding cells to well(s)
4.2.2. MED: Talent placing plate into incubator
4.3. At the end of the incubation, wash each well two times with fresh PBS to remove any free-floating apoptotic cells [1] followed by a single wash with staining buffer [2].
4.3.1. CU: Well being washed, with PBS container label visible in frame
4.3.2. CU: Well being washed, with staining buffer container label visible in frame
4.4. Next, label the plate-bound macrophages with 200 microliters of staining buffer supplemented with an appropriate anti-CD11b (C-D-eleven-B) antibody per well [1] and place the plate at 4 degrees Celsius for 20 minutes [2].
4.4.1. MED: Talent adding antibody to well(s), with antibody container visible in frame
4.4.2. MED: Talent placing plate at 4 °C
4.5. At the end of the incubation, wash the wells three times with fresh staining buffer per wash [1] and add 200 microliters of fresh staining buffer to each well for imaging on a fluorescent microscope [2].
4.5.1. MED: Talent washing well(s), with buffer container visible in frame
4.5.2. CU: Buffer being added to well, with buffer container label visible in frame
[bookmark: _GoBack]NOTE: Did not shoot this step
 


Section – Results
5. Results: Representative Macrophage Phagocytosis and Efferocytosis Analyses 

5.1. In this representative experiment, up to 30% of the thioglycollate-stimulated peritoneal macrophages demonstrated a positive signal in the CFSE channel, indicating that these phagocytes had ingested CFSE-labeled apoptotic cells [1].

5.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasizes data line in top graph

5.2. Microscopic observation of macrophage engulfment of apoptotic cells is essential for investigating the capacity of macrophages to ingest apoptotic cells [1], as CFSE-positive macrophages spread out in the bottom right quadrant due to different intensities, indicating that the number of apoptotic cells within individual macrophages is different [2].

5.2.1. LAB MEDIA: Figure 2
5.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize green signal within cells in bottom row of images

5.3. A higher ratio of apoptotic cells to macrophages not only increases the number of macrophages ingesting apoptotic cells but also enhances the ability of the macrophages to ingest more apoptotic cells [1]. 

5.3.1. LAB MEDIA: Figure 2: JoVE Video Editor please sequentially emphasize image columns from 1:1 to 1:10

5.4. In another set of experiments, about 15% of the macrophages became CFSE-positive when CFSE-labeled apoptotic thymocytes were added to the macrophage culture for 4 hours [1], indicating that these macrophages were the phagocytic macrophages [2].

5.4.1. LAB MEDIA: Figures 3A and 3B: JoVE Video Editor please emphasize cells in top right quadrant of Figure 3B

5.5. Mer antibody blocks macrophage efferocytosis in a dose-dependent manner [1] and the overall blockage may account for about 30% of the efferocytosis efficiency in the current setting [2].

5.5.1. LAB MEDIA: Figures 3B, 3C and 3D: JoVE Video Editor please emphasize cells in top right quadrant of Figures 3C and 3D
5.5.2. LAB MEDIA: Figures 3B, 3C and 3D

5.6. In addition, a newly-approved TAM (tam) receptor inhibitor attenuates macrophage efferocytosis [1-TXT] in a dose dependent manner up to an about 100 nanomolar concentration [2].

5.6.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize solid data line TEXT: TAM: Tyro-3, Axl, and Mer
5.6.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize data line from 100-3000 nM




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Wenhai Shao: (Step: 2.9.) Always remember to check the percentage of apoptotic cells, as this number directly affects the efficiency of the efferocytosis. [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Wenhai Shao: Phagocytic macrophages can be further analyzed by western blot to investigate the signaling molecules regulated by the engulfment process and by microscopy to study the dynamics of engulfment [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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