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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

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

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Protocol Length
Number of Shots: 47


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Kelly L. Monaghan: This protocol can be used to investigate alterations in the pulmonary environment following ischemic stroke [1].

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

REQUIRED:

1.2. Kelly L. Monaghan: This method facilitates the identification of 13 lung immune cell types and the expression of 13 chemokines and cytokines within the same mouse via flow cytometric analysis [1].

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

OPTIONAL: 

1.3. Breanne Y. Farris: This method has been utilized to assess alterations in the pulmonary environment following ischemic stroke. However, it can also serve to investigate changes during allergic disease responses or infection [1].	Comment by Bridget Colvin: Authors: Dr. Farris will be introduced with this statement and does not need to be introduced with a separate statement.

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

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at West Virginia University.



Protocol
2. Lung Tissue Harvest
2.1. [bookmark: OLE_LINK85][bookmark: OLE_LINK86]To perform whole body transcardial perfusion, confirm a lack of response to pedal reflect in an anesthetized mouse [1-TXT] and secure the mouse to a surgical platform [2].
2.1.1. WIDE: Talent pinching toe
2.1.2. Talent securing mouse Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 100 mg/kg + xylanize 10 mg/kg i.p.
2.2. Wet the fur with 70% ethanol to reduce fur distribution into the body cavity [1] and make a vertical midline skin incision to expose the intact peritoneum, stopping the incision as soon as the thoracic cavity has been reached [2].
2.2.1. Fur being wet
2.2.2. Incision being made
2.3. Use fine dissection scissors to make a midline incision of the peritoneum, stopping at the thoracic cavity prior [1-TXT], and use forceps to grasp the distal end of the sternum [2].
2.3.1. Peritoneal incision being made TEXT: Caution: Do not damage heart and lungs
2.3.2. Sternum being grasped
2.4. Use the scissors to cut through the diaphragm without damaging the heart, lungs, or vasculature [1].
2.4.1. Diaphragm being cut
2.5. When the underlying tissues are visible, make an incision through the rib cage [1] and secure the sides of the ribs so that the heart and lungs are fully exposed [2].
2.5.1. Incision being made
2.5.2. Ribs being pinned 
2.6. [bookmark: OLE_LINK87][bookmark: OLE_LINK88]Carefully make a small incision in the right atrium near the aortic arch to serve as the outflow for the perfusion [1] and quickly but gently insert a 25-gauge needle into the distal superior surface of the left ventricle [2].
2.6.1. Incision being made Videographer: Important/difficult step
2.6.2. Needle being inserted Videographer: Important/difficult step TEXT: Caution: Do not insert needle through RV ventricular septum 
2.7. Once the needle is in place, gently flush 10 milliliters of cold PBS into the heart. The tissue should begin to clear of blood [1].
2.7.1. Heart being perfused
2.8. [bookmark: OLE_LINK89][bookmark: OLE_LINK90]When the entire volume has been delivered, perfuse a second, 10-milliliter aliquot of cold PBS [1] until the liver exhibits a café-au-lait appearance and the lungs have transitioned from a reddish pink to a mostly white in color [2].
2.8.1.  Tissue being perfused Videographer: Important step
2.8.2. Shot of organs Videographer: Important step; Video Editor: please emphasize liver and lung when mentioned
2.9. Using forceps and fine dissection scissors, carefully remove all of the surrounding tissues [1-TXT] before separating the lung lobes [2] and placing them into a Petri dish containing 1-2 milliliters of cold lung cell medium on ice [3-TXT]. 
2.9.1. Tissues being harvested TEXT: i.e., heart, trachea, esophagus, thymus, connective tissue, lymph nodes, and large bronchials
2.9.2. Lobe(s) being separated
2.9.3. Talent placing lobe(s) into dish, with medium container visible in frame TEXT: See text for all medium preparation details

3. Lung Tissue Homogenization 

3.1. To prepare the lung tissue for multiplex bead arrays, add 200 microliters of cold homogenization buffer to a 2-milliliter tube containing three, sterile 2.3-millimeter zirconia-silica beads [1] and weigh the lung lobe of interest [2].

3.1.1. WIDE: Talent adding buffer to tube, with stock buffer and bead containers visible in frame Videographer: Important step
3.1.2. Talent placing lobe onto balance Videographer: Important step

3.2. Transfer 50-100 milligrams of lung tissue to the pre-chilled tube of beads and homogenization buffer [1] and homogenize the lobe using a bead-based homogenizer at 4000 rotations per minute for at least 2 minutes [2].

3.2.1. Talent adding tissue to tube
3.2.2. Tissue being homogenized

3.3. When the tissue has been completely homogenized [1], centrifuge the tube to sediment the tissue [2-TXT] and transfer the supernatant to a pre-chilled 1.5-milliliter microtube on ice [3-TXT].

3.3.1. Shot of homogenized tissue
3.3.2. Talent placing tube(s) into centrifuge TEXT: 3 min, 15,870 x g, 4 °C
3.3.3. Talent adding supernatant to tube TEXT: Optional: Store tissue at -80 °C until analysis

4. Lung Tissue Dissociation and Single Cell Isolation

4.1. For lung tissue dissociation, carefully decant the lung cell medium from the remaining lung lobe [1] and insert a 25-gauge needle into the tissue [2].

4.1.1. WIDE: Talent decanting medium
4.1.2. Talent inserting needle into tissue

4.2. Inject 200-250-microliter volumes of dissociation buffer into each lung lobe to inflate the lungs [1] until each of the lobes have been injected 2-3 times [2].

4.2.1. Lobe being injected Videographer: Important step
4.2.2. Talent refilling syringe, with buffer container visible in frame Videographer: Important step

4.3. After a 2-minute incubation at room temperature, use fine dissection scissors to mince the lungs into small pieces [1] and transfer the tissue solution into 15-milliliter conical tube [2].

4.3.1. Tissue being minced Videographer: Important step
4.3.2. Talent adding tissue to tube Videographer: Important step

4.4. Add 6 milliliters of additional dissociation buffer to the sample [1] and vortex vigorously for 1 minute [2].

4.4.1. Talent adding buffer to tube, with buffer container visible in frame
4.4.2. Tissue being vortexed

4.5. Next, incubate the tissue pieces for 45 minutes at 37 degrees Celsius [1], vortexing every 7-8 minutes [2].

4.5.1. Talent placing tube at 37 °C
4.5.2. Tube being vortexed

4.6. [bookmark: OLE_LINK99][bookmark: OLE_LINK100]At the end of the incubation, vortex the sample vigorously for 1 minute [1] and pass the sample through a 100-micron cell strainer to remove any residual undesired connective and interstitial tissue [2].

4.6.1. Talent vortexing sample Videographer: Important step
4.6.2. Sample being filtered Videographer: Important step

4.7. Collect the tissue by centrifugation [1-TXT] and resuspend the pellet with 5 milliliters of cold lung medium [2].

4.7.1. Talent adding tube(s) to centrifuge TEXT: 10 min, 380 x g, RT
4.7.2. Shot of pellet if visible, then medium being added to cells, with medium container visible in frame

4.8. Centrifuge the sample again [1] and resuspend the pellet in 1 milliliter of cold lung medium with gentle vortexing [2].

4.8.1. Talent adding tube(s) to centrifuge
4.8.2. Shot of tube with 1 milliliter of medium, then tube being vortexed, with medium container visible in frame

4.9. Then filter the cells through a 1-micron strainer before counting [1].

4.9.1. Talent filtering the cells into tube, with cell counter visible in frame

5. Flow Cytometric Lung Immune Cell Niche Analysis

5.1. [bookmark: OLE_LINK143][bookmark: OLE_LINK144]To evaluate the immune cell populations within the isolated lung tissue, seed 1-2 x 106 cells/antibody set into the appropriate number of wells of a 96-well round bottom plate [1] and deposit the cells to the bottom of the plate by centrifugation [2-TXT].

5.1.1. WIDE: Talent adding cells to well(s)
5.1.2. Talent adding plate to centrifuge TEXT: 3 min, 830 x g, RT

5.2. Add 25 microliters of the appropriate antibody cocktail in cold FACS (facks) buffer to each well [1-TXT] and mix with gentle pipetting [2].

5.2.1. Talent adding antibody to well(s), with antibody containers visible in frame TEXT: See Table for Ab concentration details
5.2.2. Well(s) being mixed

5.3. After 20 minutes, resuspend the cells in 100 microliters of cold FACS buffer per well [1] and transfer the samples to individual 5-milliliter polystyrene round-bottom tubes containing 150 microliters of additional FACs buffer per tube [2].

5.3.1. Talent adding buffer to well(s), with buffer container visible in frame
5.3.2. Talent adding sample to tube(s)

5.4. [bookmark: OLE_LINK166][bookmark: OLE_LINK167]Then immediately analyze the samples on a flow cytometer according to standard flow cytometric analysis protocols [1].

5.4.1. Talent loading tube onto cytometer 


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.6., 2.8., 3.1., 4.2., 4.3., 4.6. 

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6. is vital given that a successful perfusion is critical for achieving a high cell yield. One can ensure success by carefully monitoring the flow rate of PBS. If, when inserting the needle into the distal superior surface of the left aorta the ventricular septum is pierced, fluid will rush from the mouse’s nose. On can also ensure that a perfusion is successful by observing a consistent change in the color of the liver to a café-au-lait appearance and a change in the color of the lungs to a white appearance following the perfusion.  























Results
6. Results: Representative Immune Cell Population and Chemokine Expression Characterization

6.1. In this representative analysis [1], 13 different populations of immune cells were identified in the lungs using three sets of 5-7 antibody combinations [2].

6.1.1. LAB MEDIA: Figure 1
6.1.2. LAB MEDIA: Figure 11 Video Editor: please sequentially add/emphasize Figures 1B, 1C, and 1D

6.2. Dead cells were excluded using a LIVE-DEAD stain [1] and the different immune cell types were distinguished using the antibodies and markers listed in the Table [2].

6.2.1. LAB MEDIA: Table 1 
6.2.2. LAB MEDIA: Table 1 Video Editor: please sequentially emphasize first-third sections of table

6.3. Alveolar and interstitial macrophages [1], CD103 (C-D-one-oh-three)-positive [2] and CD11b (C-D-eleven-B)-positive dendritic cells [3], and eosinophils were identified in Set 1 [4].

6.3.1. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Gated on CD45+ live plots and plots indicated by right arrow
6.3.2. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Gated on CD103+ dot plots
6.3.3. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Gated on CD11b hi dot plots
6.3.4. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Gated on CD45+ live plots and indicated by bottom arrow

6.4. Proinflammatory monocytes [1] and neutrophils were identified in Set 2 [2] …

6.4.1. LAB MEDIA: Figure 1C Video Editor: please emphasize Gated on Ly6C low plots
6.4.2. LAB MEDIA: Figure 1C Video Editor: please emphasize Gated on Ly6C hi plots

6.5. … and CD4-positive [1] and CD-8 positive T cells [2], B cells [3], plasmacytoid dendritic cells [4], NK (N-K) cells [5], and NKT (N-K-T) cells were identified in Set 3 [6].

6.5.1.  LAB MEDIA: Figure 1D Video Editor: please emphasize cells in bottom right quadrant of Gated on B220-CD11c- plots
6.5.2. LAB MEDIA: Figure 1D Video Editor: please emphasize cells in top left quadrant of Gated on B220-CD11c- plots
6.5.3. LAB MEDIA: Figure 1D Video Editor: please emphasize cells in top left quadrant of Gated on CD45+ live plots
6.5.4. LAB MEDIA: Figure 1D Video Editor: please emphasize cells in top right quadrant of Gated on CD45+ live plots
6.5.5. LAB MEDIA: Figure 1D Video Editor: please emphasize cells in bottom right quadrant of Gated on CD4-CD8- plots
6.5.6. LAB MEDIA: Figure 1D Video Editor: please emphasize cells in bottom right quadrant of Gated on NK1.1+ plots

6.6. The total number of viable cells [1], percentage of CD45-positive cells [2], and total number of CD45-positive cells [3] obtained were similar between cell populations that were isolated as demonstrated [4] and cell populations that were isolated using a commercially available tissue dissociator [5].

6.6.1. LAB MEDIA: Figure 2A
6.6.2. LAB MEDIA: Figure 2A Video Editor: please add Figure 2B
6.6.3. LAB MEDIA: Figures 2A and 2B Video Editor: please add Figure 2C
6.6.4. LAB MEDIA: Figures 2A-2C Video Editor: please emphasize white data bars
6.6.5. LAB MEDIA: Figure 2A Video Editor: please emphasize black data bars

6.7. In addition, the percentage of cell death among CD45-positive cells was less than 10% for both protocols [1], suggesting that the demonstrated protocol facilitates a high yield, high cell quality recovery without the aid of an automated tissue dissociator [2].

6.7.1. LAB MEDIA: Figure 2D Video Editor: please emphasize cells in top right gate in both plots

6.8. Further, using a commercially available multiplex assay coupled with flow cytometric analysis [1] allows the concentration of chemokine in each sample per milligram of tissue to be determined [2]. 

6.8.1. LAB MEDIA: Figures 3A-3C
6.8.2. LAB MEDIA: Figures 3D


Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Breanne Y. Farris: The collagenase D concentration, incubation time, and temperature used during the single cell isolation steps critically impact the recovery of the immune cells [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (4.1.-4.9.) 
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