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Author Questionnaire:

1. Microscopy: Does your protocol require JoVE to film through your microscope? N
Is it possible to use a device to film vocal code appearance like in (4:19) of this video? https://www.youtube.com/watch?v=ech3QeohWzY 
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.11., 3.1., 5.3., 6.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Step 5.3 (IT injection) is the most difficult portion of these procedures. Some considerations for successful IT injections: 
1. Be confident that there is no air within the syringe after loading. This will generate a small stream of liquid at the end of the plunger depression, which will suffocate the mouse. Use a flexible cannula to inject the solution into the syringe, moving the tip around to chase out any bubbles inside. Once a drop of fluid emerges from the end of the syringe, continue to depress the plunger of the syringe used to fill the microspayer syringe, while simultaneously pulling the microsprayer syringe plunger out, maintaining the drop of fluid outside the syringe. Then carefully screw the needle onto the microsprayer syringe without losing the drop of fluid on top. Capillary action will pull that drop into the syringe so no air should be present. Spray a small amount of solution out of the syringe and watch to make sure only a mist is seen, no stream. If a stream is seen, empty the syringe and try again.
2. Be very careful not to damage the trachea or vocal folds with the tip of the needle. This can be done by carefully timing the insertion of the needle between the folds during an inspiration. 
3. Ensure microsprayer needle is in the trachea, not the esophagus, by gently moving the syringe very slightly from side to side and observing the vocal folds on either side of the needle. If the vocal folds are both on one side, or slide under the needle, the needle is in the esophagus. Remove syringe and try again. 
4. Carefully observing the depth of the needle in trachea by viewing the bend of the needle on the outside of the mouth, and making sure that 95% of the straight part of the needle is inside the trachea. This is important to achieve an even mist distribution in the lung.Be sure to depress the plunger of the syringe at an even rate. DO not push the plunger too hard, as this could shock the lungs, or too slowly, as this could generate a stream of fluid rather than a mist, which will suffocate the mice. Spend some time practicing spraying water into a sink to see the different flow rates and how they feel.
5. Will the filming need to take place in multiple locations? Y, different rooms same floor


Section - Introduction
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. Nagaraja Nagre: These methods can be used to evaluate alveolar macrophage phagocytosis and bacterial clearance in the lung for the study of lung innate immunity responses during the steady state and pneumonia [1].

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

1.2. Xiaofei Cong: Here we will demonstrate primary cell isolation, in vitro phagocytosis and phagocytic pathway analyses, and in vivo phagocytosis and bacterial clearance assessment in mice [1].

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

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

1.3. Andrew Pearson: Successful intratracheal delivery requires practices to master. Make sure that the microsprayer is properly loaded, the needle is between the two vocal folds, and the plunger speed is properly controlled [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-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 Eastern Virginia Medical School.
	


Section - Protocol
2. Fluorescent Bead Phagocytosis

2.1. Begin by securing the mouse in the supine position with limbs spread on a dissection board covered with paper towels [1-TXT] and hooking a string under the front teeth [2] to retract the head so that the trachea is positioned straight and level [3].

2.1.1. WIDE: Talent securing mouse TEXT: Euthanasia: CO2 asphyxiation
2.1.2. ECU: String being hooked under teeth
2.1.3. CU: Head being adjusted

2.2. Disinfect the mouse with 70% ethanol [1] and use regular forceps to pull up the skin at the centerline of the body [2]. 

2.2.1. CU: Mouse being sprayed
2.2.2. CU: Skin being lifted

2.3. Use the surgical scissors to cut the skin from the abdomen to the top of throat. Open the abdominal wall below the ribcage, cut the diaphragm, and cut away the lower part of ribcage to partially expose the lungs [1]. Use the blunt end of standard surgical scissors to carefully dissect the throat muscle and connective tissues [2]. 

2.3.1. CU: Incision being made (Editor: The authors made this VO significantly longer. I’m not sure if the shot will be long enough to cover this action. Hopefully it will be, but it may be necessary to freeze frame during each mentioned action to lengthen the shot and stress each action being taken)
2.3.2. CU: Tissue being dissected

2.4. Use spring scissors to expose the trachea [1] and use the forceps to grasp a cartilage ring with the forceps [2].

2.4.1. CU: Trachea being exposed
2.4.2. CU: Ring being grasped

2.5. Use the microscissors to carefully make an approximately 1.5-millimeter incision on the ventricle face of the trachea [1] and insert an 18-gauge needle into the trachea [2].

2.5.1. ECU: Incision being made
2.5.2. CU: Needle being inserted

2.6. When the cannula is in place, gently lavage the lung three times with 1 milliliter of fresh PBS per wash [1], gently withdrawing the fluid into the syringe before reinfusing it back into the lung for three times in succession [2]. 

2.6.1. CU: PBS being infused into cannula
2.6.2. CU: PBS being withdrawn and reinfused

2.7. After each lavage, transfer the collected bronchoalveolar lavage fluid, or BALF (bolf rhymes w/ golf), into a 15-milliliter conical tube [1] for centrifugation of the total harvested fluid [2-MED-TXT].

2.7.1. CU: BALF being added to tube (Shot will be used again)
2.7.2. MED: Talent adding tube(s) to centrifuge TEXT: 10 min, 1000 x g, RT

2.8. Resuspend the pellet in 1 milliliter of fresh PBS for a second centrifugation [1] and resuspend the washed alveolar macrophages in 2 milliliters of Dulbecco’s modified Eagle’s medium, or DMEM (D-M-E-M), supplemented with 10% non-heat-inactivated fetal bovine serum [2].

2.8.1. CU: Shot of pellet if visible, with PBS container label visible in frame
2.8.2. MED: Talent adding DMEM to tube, with DMEM container visible in frame

2.9. Then transfer the primary alveolar macrophages to a glass-bottom Petri dish [1] for their 2-day culture at 37 degrees Celsius in a cell incubator [2].

2.9.1. CU: Cells being added to dish
2.9.2. MED: Talent placing plate into incubator

2.10. After 48 hours, wash the culture with 1 milliliter of PBS [1] before feeding the culture with 2 milliliters of fresh medium [2].

2.10.1. CU: Plate being washed, with PBS container label visible in frame
2.10.2. CU: Medium being added to plate, with medium container label visible in frame

2.11. Next, add fifty 2-micrometer-diameter, carboxylated latex FITC (FIT-sea)-conjugated beads per cell to the culture [1] for a 1-hour incubation at 37 degrees in a cell incubator [2]. 

2.11.1. CU: Beads being added to plate, with bead container label visible in frame
2.11.2. MED: Talent placing plate into incubator

2.12. At the end of the incubation, wash the plate extensively five times with 1 milliliter of fresh PBS per wash to remove the extracellular beads [1] and randomly image 100 cells to count the cells containing intracellular beads [2-TXT].
	
2.12.1. CU: Plate being washed, with PBS container label visible in frame
2.12.2. MED: Talent at microscope, imaging cells TEXT: Alternative: Process cells for flow cytometry for phagocytosis quantification

3. Fcgamma Receptor (FcgammaR)- and Complement Receptor (CR)-Mediated Phagocytosis

3.1. For an opsonization assay, incubate 2 x 108 sheep red blood cells, or SRBCs (S-R-B-C’s), with 50 microliters of rabbit anti-SRBC-Immunoglobulin M, or IgM (I-G-M), for 30 minutes at room temperature [1-TXT] before incubating the opsonized SRBCs with 50 microliters of C5-deficient human serum for 30 minutes at 37 degrees to fix the C3b (C-3-B) and C3b-inhibitor complement fragments on the IgM-coated SRBCs [2].

3.1.1. WIDE: Talent adding IgM to SRBC, with IgM container visible in frame TEXT: Alternative: Incubate w/ rabbit anti-SRBC-IgG
3.1.2. MED: Talent adding C5D to cells, with C5D container visible in frame

3.2. Next, aspirate the media and add 100 microliters of 1 x 107 opsonized SRBCs/milliliter of medium to each well of a 96-well plate containing of 1x104 per well overnight-cultured murine macrophages[1].

3.2.1. CU: Media being aspirated and SRBC being added to well(s), with SRBC container visible in frame

3.3. Incubate the SRBC-mouse macrophage co-culture for 1 hour at 37 degrees Celsius [1], and then remove the unbound SRBCs by washing with 100 microliter of ammonium chloride-potassium lysis buffer for one minute [2].

3.3.1. MED: Talent placing plate into incubator
3.3.2. CU: ACK being added to well(s), with ACK container label visible in frame
3.3.3. Wells are quickly rinsed with 100 microliter of media

3.4. After the unbound SRBCs have been removed, lyse the remaining cells with 0.1% sodium dodecyl sulfate [1] and treat the lysates with 50 microliters of 2,7-diaminofluorene supplemented with 3% hydrogen peroxide and 6-molar urea [2].

3.4.1. MED: Talent adding SDS to well(s), with SDS container visible in frame
3.4.2. MED: Talent adding DAF to well(s), with DAF container visible in frame

3.5. Then measure the absorbance of the hemoglobin-catalyzed fluorene blue formation on a spectrophotometer at 620 nanometers [1] and use a standard curve at 620-nanometer absorbance values with known number of SRBCs to determine the number of opsonized SRBC that are phagocytized [2].

3.5.1. MED: Talent adding sample to spectrophotometer
3.5.2. MED-over the shoulder: Talent at computer, calculating standard curve/number of opsonized SRBC, with monitor visible in frame

4. Pattern Recognition Receptor (PRR)-Mediated Phagocytosis

4.1. To assess pattern recognition receptor-mediated phagocytosis, wash 2-day cultured mouse primary alveolar macrophages with 1 milliliter of PBS [1] and treat the cells with 500 microliters of fresh medium containing 100 Alexa Fluor-488-conjugated zymosan-A bioparticles [2].

4.1.1. WIDE: Talent washing dish, with PBS container visible in frame
4.1.2. MED: Talent adding zymosan to dish, with zymosan container visible in frame

4.2. After 1 hour at 37 degrees Celsius, arrest the phagocytosis with 500 microliters of ice-cold PBS [1] and wash the cells extensively 5 times with 1 milliliter of PBS per wash [2].

4.2.1. MED: Talent adding PBS to plate, with PBS container visible in frame
4.2.2. CU: Plate being washed, with PBS container label visible in frame

4.3. After the last wash, fix the cells with 4% paraformaldehyde for 10 minutes at room temperature [1] and wash the cells five more times as demonstrated [2].

4.3.1. CU: PFA being added to plate, with PFA container label visible in frame
4.3.2. CU: Plate being washed, with PBS container label visible in frame

4.4. After the last wash, cover the cells with 500 microliters of fresh PBS [1] for imaging under differential interference contrast and fluorescent channel at 488 nm to quantify the number of zymosan-A bioparticle-containing alveolar macrophages [2].

4.4.1. CU: PBS being added to cells
4.4.2. MED: Talent at microscope, imaging plate

5. Alveolar Macrophage In Vivo Phagocytosis 

5.1. For in vivo alveolar macrophage phagocytosis evaluation, confirm the appropriate level of sedation by lack of response to toe pinch in an anesthetized mouse [1-TXT] and place the mouse on a flat board with a plastic wire under the upper incisors [2].

5.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 10 mg/kg i.p.
5.1.2. CU: Wire being placed under incisors

5.2. Place the mouse in a semi-recumbent rostrum at 45-degree position with the ventral surface facing upward [1] and use curved forceps to pull out and suppress the tongue [2].

5.2.1. CU: Mouse being adjusted
5.2.2. CU: Tongue being pulled out retracted

5.3. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Then insert a microsprayer between the vocal folds [1] to intratracheally administer 50 microliters of 5 x 106 colony-forming units of P. aeruginosa GFP into the lungs of the anesthetized animal [2-TXT].

5.3.1. ECU: Microsprayer being inserted
5.3.2. CU: P. aeruginosa GFP being administered TEXT: See text for P. aeruginosa GFP preparation details

5.4. Xiaofei Cong: To confirm that the microsprayer needle is in the trachea, gently move the syringe and observe the vocal folds on either side of the needle [1].   

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

5.5. One hour after the infection, collect the lavage fluid as just demonstrated [1] and pellet the alveolar macrophages by centrifugation [2].

5.5.1. Use 2.7.1. Lavage being added to tube
5.5.2. MED: Talent adding tube(s) to centrifuge

5.6. Resuspend 1 x 103 cells in 100 microliters of fresh PBS [1] for cytocentrifuge onto a glass slide [2].

5.6.1. CU: Shot of pellet if visible, then PBS being added to cells, with PBS container label visible in frame
5.6.2. CU: Cells being added to cytocentrifuge funnel

5.7. Then differentially stain the cytospun slides for alveolar macrophages, neutrophils, and lymphocytes according to standard histochemical protocols [1] and randomly select 100 alveolar macrophages to quantify the percentage of cells that phagocytosed bacteria [2].

5.7.1. MED: Talent adding stain to slide, with stain container visible in frame
5.7.2. MED: Talent at microscope, counting cells 

6. In Vivo Bacteria Clearance

6.1. In the first in vivo bacteria clearance trial, intratracheally inject a sublethal dose [1] of approximately 2.5-5 x 105 colony forming units/milliliter of P. aeruginosa into anesthetized wild-type and mutant mice [2] and measure the body weight of each animal every day for 6 days [3].

6.1.1. WIDE: Talent loading syringe, with bacterial culture container visible in frame
6.1.2. CU: Mouse being injected
6.1.3. MED: Talent placing mouse into balance

6.2. In the second trial, inject a new set of wild-type and mutant mice with a lethal, 3 x 107 colony forming unit/milliliter dose of P. aeruginosa [1] and record the mortality within 2 days of injection [2], collecting the whole-lung tissue at the time of death or two days after the injection for quantification of the lung bacterial burden at peak infection [3]. 

6.2.1. CU: Mouse being injected 
6.2.2. MED: Talent writing down mortality in lab notebook with mouse cage visible in frame or similar representative shot Videographer: No mouse in shot
6.2.3. CU: Lungs being placed into PBS or similar Videographer: No mouse in shot

6.3. After harvesting the lungs, cut the lung samples into small pieces on ice [1] and homogenize the lung fragments using an adjusted electric homogenizer setting [2]. 

6.3.1. CU: Lung being cut on ice (Author Comment: This step was omitted in the video shot since it is not required for optimization of homogenization.) (Editor: I’m unsure of if there was a shot 6.3.1 showing something else, or if there is no shot at all. I’m assuming no shot at all)
6.3.2. CU: Lung being homogenized

6.4. Then plate 100 microliters of homogenate onto Pseudomonas isolation agar plates in 10-fold serial dilutions [1]. 

6.4.1. MED: Talent plating homogenate onto plate(s), with dilution tubes visible in frame
6.4.2. [Added Shot]: MED: Talent showing the all four plates after 16 hours incubation. (Editor: The authors will need to provide additional VO for this shot)



Section – Results

7. Results: Representative Mouse Alveolar Macrophage Phagocytosis and Bacteria Clearance 

7.1. Fluorescence microscopy reveals that mouse primary alveolar macrophage phagocytosis of FITC-latex beads occurs after 1 hour of incubation [1], with TRIM72 knockout macrophages demonstrating a significantly higher phagocytic ability [2].

7.1.1. LAB MEDIA: Figure 1A
7.1.2. LAB MEDIA: Figure 1C: JoVE Video Editor: please add/emphasize asterisks and/or black data bars in both graphs

7.2. Conversely, overexpression of TRIM72 (trim-seventy-two), a protein with unknown function in murine macrophage cells, results in a more than fivefold decrease in complement phagocytosis [1].

7.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor: please add/emphasize asterisks and/or lined data bars

7.3. Alexa Fluor-488-conjugated zymosan-A particles [1], however, are ingested in equal quantity by primary alveolar macrophages isolated from either wild-type or knockout mice [2].

7.3.1. LAB MEDIA: Figure 2C: JoVE Video Editor:no animation OR emphasize green signal in one cell in each image
7.3.2. LAB MEDIA: Figure 2C and 2D: JoVE Video Editor:no animation OR add bracket and “ns” text over data bars

7.4. Differential staining of BALF harvested from wild-type and knockout animals reveals a similar number of macrophages [1] but a higher phagocytic ability for the macrophages harvested from knockout mice [2].

7.4.1. LAB MEDIA: Figure 3A: JoVE Video Editor: please emphasize big round cell(s) with dark blue staining in each image
7.4.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize black data bar

7.5. Further, TRIM72 knockout mice demonstrate a quicker recovery of their bodyweights [1], maintain their survival [2], and exhibit a lower bacterial burden [3] than do wild-type animals after intratracheal P. aeruginosa administration [4].

7.5.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize red body weight data line 
7.5.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize red survival data line 
7.5.3. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize red bacterial burden data points data line 
7.5.4. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize black data line/data points in each graph 

Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Nagaraja Nagre: Take care to lyse the unbound SRBCs for only 1 minute to avoid macrophage lysis (Step 3.3) and to optimize the homogenization for lung disruption without live bacteria breakup (Step 6.3.) [1]. 
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. [bookmark: _GoBack]Xiaoli Zhao: Using these techniques, other phagocytic processes in pneumonia, such as neutrophil phagocytosis, and the relative contribution of other phagocytes in bacterial clearance can be analyzed [1]. 
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.3. Xiaoli Zhao: In combination with pharmacological inhibitors, adoptive transfer, and transgenic animals, this technique can help researchers to explore the molecular components of specific types of phagocytosis for certain phagocytes of interest [1]. 
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.4. Nagaraja Nagre: P. aeruginosa is a BSL-2 level pathogen. Remember to follow all BSL-2 level safety practices when handling this organism [1]. 
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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