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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)____N_____  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: 
Nikon, TMS (Inverted microscope). We will need to show morphology of the live cells grown in culture dishes.  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________
1.8
1.9
1.10
2.10
2.11
2.12
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
1.9
1.10
By being careful and performing these two critical steps slowly ensures success.

E.  Location: Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? 200 meters. The animal procedure will be done at vivarium and the rest of the protocols will be conducted in laboratory space.

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. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this procedure is to isolate human and mouse alveolar macrophages from lungs and bronchoalveolar lavage fluid and develop a method for their in vitro culture. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Deepak Nayak: This method can help answer some key questions in the field of pulmonary immunology, such as the role of alveolar macrophages in respiratory infection, inflammation and autoimmunity [1-MED].
1.1.1. Deepak speaks towards the camera, interview style. 
1.2. Deepak Nayak: The main advantage of this technique is to be able to distinguish the alveolar macrophages from other lung leukocytes and obtain a population of highly purified alveolar macrophages for experimental purposes [1-MED].  
1.2.1. Deepak speaks towards the camera, interview style.  

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) and the Institutional Review Board (IRB) at St. Joseph’s Hospital and Medical Center [1-Title Card].
1.3.1. Title Card
[bookmark: _GoBack]

Protocol: (read by voice talent at JoVE)

2. Isolation of Alveolar Macrophages (AMs) from Murine Bronchoalveolar Lavage (BAL) Fluid
2.1. Place an anaesthetized mouse on a dissection surface with the ventral side facing up [1-MED-over the shoulder-TXT].
2.1.1. Talent places an anaesthetized mouse on a dissection surface with the ventral side facing up.  TEXT Overlay: See text for anesthetization  
2.2. Apply ophthalmic vet ointment on the eyes to prevent dehydration [1-ECU].  Wipe the entire ventral surface of mouse with sterile alcohol prep pads saturated with 70% isopropanol to disinfect [2-CU].   Mount the mouse with all four legs retrained [3-MED].
2.2.1. Eyes of the mouse as talent applies the ophthalmic vet ointment there.
2.2.2. Ventral surface of the mouse as talent wipes it down with a sterile alcohol prep pad saturated with 70% isopropanol.
2.2.3. Talent mounts the mouse with all four legs retained.
2.3. Gently open the abdominal cavity with micro dissection tools.  Care must be taken to open as much area as possible without damaging any visceral organs or creating overhanging tissue [1-CU].
2.3.1. Mouse with covering draped over areas not involved in surgery as talent gently opens the abdominal cavity with micro dissection tools.
2.4. Gently open the thoracic cavity by slowly incising the rib cage through the mediastinum (pronounced as “mee-dee-a-stahy-nuh m”).  Ideally, the rib cage can be excised from side to side.  Extreme care must be taken not to injure the pleura of lungs while opening the thoracic cavity [1-ECU].
2.4.1. Inside the incision as talent gently opens the thoracic cavity by slowly incising the rib cage through the mediastinum, excising the rib cage from side to side and not injuring the pleura of lungs while opening the thoracic cavity.
2.5. Locate the inferior vena cava and make an incision to bleed the mouse.  Use absorbent cotton pads to soak up blood [1-CU].
2.5.1. Same view inside the incision as talent locates the inferior vena cava and makes an incision to bleed the mouse, soaking up the blood with absorbent cotton pads.
2.6. Inject 10 milliliters of ice-cold phosphate buffered saline into the right ventricle to flush circulating blood cells [1-MED-TXT].  Absorb the flow of blood with absorbent cotton pads [2-MED-over the shoulder].  Once completely perfused, the lungs will appear blanched, and are then ready for lavage [3-ECU].
2.6.1. Talent injects 10 milliliters of ice-cold phosphate buffered saline into the right ventricle to flush circulating blood cells.  Use labeled containers.  TEXT Overlay: Use a 10 mL syringe and 25 G needle
2.6.2. Talent absorbs the flow of blood with absorbent cotton pads.
2.6.3. Blanched lung as talent points it out to the camera using a tool.
2.7. Gently cut open the skin and muscle in the neck to expose the airway [1-CU].  Carefully excise the adjoining muscles, cartilages, and fat tissues without damaging the trachea [2-ECU].
2.7.1. Neck of the mouse as talent gently cuts it open to expose the airway.
2.7.2. Inside the neck incision as talent carefully excises the adjoining muscles, cartilages, and fat tissues without damaging the trachea. (Authors note: Had 2.7.1 and 2.7.2 as two takes but there is some overlaps)
2.8. Next, make a small incision on the trachea posterior to the larynx [1-MED-over the shoulder-TXT].  This incision should be just enough to insert a catheter into while the trachea is still attached to the larynx [2-ECU]. 
2.8.1. Talent makes a small incision on the trachea posterior to the larynx.  Continue action in next shot.  TEXT Overlay: < 2 mm
2.8.2. Trachea as talent makes a small incision there, posterior to the larynx.
2.9. Deepak Nayak:  The single most critical step in collecting BAL fluid is to securely attach a catheter to the trachea that will minimize leaks during lavage [1-MED].
2.9.1. Deepak speaks towards the camera, interview style.    
2.10. Insert a 1-inch 22 Gauge catheter without a needle into the trachea towards the lungs [1-CU].  Secure the catheter with a silk braided suture and a square knot [2-ECU-TXT].
2.10.1. Trachea as talent inserts a 1-inch, 22 Gauge catheter without a needle there.
2.10.2. Catheter as talent secures it with a silk braided suture and a square knot.  TEXT Overlay: 4-0, non-absorbable
2.11. Deepak Nayak:  Having steady hands and performing this step slowly and gently prevents rupture of the trachea and lungs [1-MED].
2.11.1. Deepak speaks towards the camera, interview style.    
2.12. Attach a 1-milliliter syringe filled with ice-cold BAL (pronounced as “baal”) buffer to the catheter and slowly instill the buffer into the lungs.  This will inflate the lungs [1-CU-TXT].
2.12.1. Catheter as talent attaches 1-milliliter syringe filled with ice-cold BAL buffer to the catheter and slowly instills the buffer into the lungs and they inflate.  TEXT Overlay: See text for BAL Buffer 
2.13. Keep the syringe attached to the catheter for five seconds and then aspirate the lavage fluid by gently pulling the piston [1-MED].  This will deflate the lungs [2-CU].  Collect the fluid in a 15 milliliter conical tube placed on ice [3-MED-over the shoulder].
2.13.1. Talent keeps the syringe attached to the catheter and then aspirates the lavage fluid by gently pulling the piston.
2.13.2. The lungs deflate.
2.13.3. Talent collects the fluid in a 15 mL conical tube placed on ice. 
2.14. Repeat the inflation and deflation for nine more times and pool the lavage fluid [1-CU].  Do not exceed 1 milliliter of buffer per flush, as that may exceed the lung capacity and lead to its rupture [2-MED-over the shoulder-TXT].
2.14.1. Lungs as talent repeats the inflation. Continue action in next shot.  
2.14.2. Talent repeats the deflation and collects the fluid.  TEXT Overlay (towards the end of the narration): See text for mouse euthanization
2.15. Centrifuge the 10 milliliters of BAL fluid at 250 x g and 4 degrees Celsius for 10 minutes.  The cell pellet contains BAL cells [1-MED].
2.15.1. Talent places the cells into the centrifuge, shuts lid and turns it on. 
2.16. Resuspend the BAL cells in 100 microliters of flow/sorting buffer.  Proceed to stain and sort the cells as described in the text protocol [1-CU-TXT].
2.16.1. Cell pellet as talent resuspends it in 100 microliters of flow/sorting buffer.  TEXT Overlay: See text for Flow/Sorting Buffer
3. Isolation of AMs from Mouse Lung, Single-Cell Suspension
3.1. Prepare an anaesthetized mouse for dissection, perform incisions, and bleed the mouse as before [1-Title Card].  
3.1.1. Title Card.
3.2. Inject 10 milliliters of ice-cold PBS into the right ventricle to flush circulating blood cells [1-CU-TXT].  Once completely perfused, the lungs will appear blanched, and are ready for harvest [2-ECU].
3.2.1. Talent injects 10 milliliters of ice-cold PBS into the right ventricle to flush circulating blood cells.  Continue action in next shot.  TEXT Overlay: Use a 10 mL syringe and 25 G needle
3.2.2. Blanched lungs as talent finishes up the injection. (Author’s note: 3.2.1 and 3.2.2 were combined as one shot)
3.3. Dissect out the lungs by severing the trachea, blood vessels and ligaments… [1-CU] into a 15 milliliter conical tube with 5 milliliters of cold DMEM.  Maintain it on ice until the next step [2-MED-over the shoulder].
3.3.1. Inside the incision as talent severs the trachea, blood vessels and ligaments.
3.3.2. Lungs as talent places into a 15 mL conical tube with 5 mL of cold DMEM.
3.4. Transfer the perfused lungs into a sterile and pyrogen-free 60 millimeter culture dish with 3 milliliters of DMEM [1-MED].  With help of dissecting forceps tease out the airways and other hard non-lung tissue material, if present [2-ECU].  Mince the lung tissue with a scalpel to less than 1 millimeter size [3-CU].
3.4.1. Talent transfers the perfused lungs into a sterile and pyrogen-free 60 mm culture dish with 3 mL of DMEM.
3.4.2. Perfused lungs as talent teases out the airways and other hard non-lung tissue.
3.4.3. Lung tissue as talent minces it with a scalpel. 
3.5. Add 300 micrograms per milliliter of Liberase TL and 5 Units per milliliter of DNase I [1-MED].  Mix by pipetting and incubate at 37 degrees Celsius in an incubator for 25 minutes [2-MED-over the shoulder].  After 10 minutes, gently mix once by pipetting [3-CU].
3.5.1. Talent adds 300 micrograms per mL of Liberase TL and 5 Units per mL of DNase I.  Use labeled containers.
3.5.2. Talent leaves the mixed suspension in the incubator.
3.5.3. Suspension as talent gently mixes it once by pipetting.
3.6. Pass the dissociated lungs through a 100 micron cell strainer installed on a 50 milliliter conical tube [1-MED-over the shoulder].  Use the back of a plunger from 1 milliliter syringe to mash up cell clumps on the filter [2-CU].  Wash the filter with 20 milliliters of wash buffer [3-MED-TXT].
3.6.1. Talent passes the dissociated lungs through a 100 micron cell strainer installed on a 50 mL conical tube. 
3.6.2. Filter/syringe as talent uses the back of the plunger from the syringe to mash up the clumps on the filter.
3.6.3. Talent washes the filter with 20 mL of wash buffer.  Use labeled containers.  TEXT Overlay: See text for Wash Buffer
3.7. Centrifuge at 500x g and 4 degrees Celsius for 5 minutes [1-MED-over the shoulder].  Discard the supernatant and resuspend the cell pellet in 20 milliliters of wash buffer [2-CU].
3.7.1. Talent places the sample into the centrifuge, shuts lid and starts run.
3.7.2. Sample as talent discards the supernatant and resuspends he cell pellet in 20 mL of wash buffer.
3.8. Repeat the straining and centrifugation steps twice, changing the filter and tube each time [1-MED-TXT].
3.8.1. Talent works to strain the tissue.  TEXT Overlay: Pre-soak filter to increase AM yield  
3.9. Finally, prepare the single-cell suspension by adding 100 microliters of flow/sorting buffer to the cell pellet [1-CU].  Perform antibody staining and cell sorting as described in the text protocol [2-MED or WIDE].
3.9.1. Tube of cells as talent adds 100 microliters of flow/sorting buffer to the cell pellet.  Use labeled containers.
3.9.2. Talent works to block the cells for staining.
4. In vitro Culture of AMs
4.1. Following the cell sorting, harvest the cells by centrifuging at 250x g and 4 degrees Celsius for 10 minutes [1-MED].  Resuspend the mouse AMs in 1 milliliter of mouse AM culture medium [2-CU-TXT].
4.1.1. Talent places the cells into the centrifuge, shuts lid and starts run.
4.1.2. Mouse AMs as talent resuspends them in mouse AM culture medium.  Use labeled containers.  TEXT Overlay: See text for medium recipe. (Author note: Talent worked through 4.2 steps in this one shot)
4.2. Based on the yield and experimental necessity, seed the cells in chamber slides, culture dishes or culture flasks [1-MED].  Ideally, seed the AMs at 100,000 per milliliter with 10 milliliters of medium in a T25 tissue culture flask [2-CU].
4.2.1. Talent works in laminar flow hood to seed the cells into a T25 tissue culture flask and a chamber slide.  Continue action in next shot.
4.2.2. T25 tissue culture flask and chamber slide as talent seeds the cells there.
4.3. Incubate the cells in a 37 degree Celsius humidified incubator with 5% CO2 atmosphere [1-MED-over the shoulder].
4.3.1. Talent places the cells into the 37 degree Celsius incubator.
4.4. At 24 hours post-seeding, AMs should be adherent and will not be detached by a gentle change of culture medium [1-CU].  Remove the medium by aspiration from one end and replenish with fresh medium pre-warmed to 37 degrees Celsius [2-MED-over the shoulder]. Finally, observe the flask under an inverted microscope.
4.4.1. Flask of cells as talent removes them from the incubator.
4.4.2. Talent removes the medium by aspiration from one end and replenishes it with fresh medium pre-warmed to 37 degrees Celsius. Use labeled containers.
4.4.3. Added shot: [MED] Place the flask under an inverted microscope for results. 
5. Results: Characteristics of Mouse Alveolar Macrophages 
5.1. Flow cytometric assessment of alveolar macrophages in mouse bronchoalveolar lavage fluid is shown [1-LM].  The alveolar macrophages are positively identified for being CD45 positive, CD11c positive and Siglec-F positive cells [2-LM].
5.1.1. Nayak_Figure1.tiff
5.1.2. Nayak_Figure1.tiff – Editors, please slowly zoom into the bottom right figure showing the “Alveolar Macrophages” flow plot.
5.2. Shown here is a representative result of mouse alveolar macrophages cultured in vitro for 24 hours.  The cells have become adherent and a gentle change of culture medium will not detach them [1-LM].
5.2.1. Nayak_macropahges.tiff – Authors, please provide a microscope image of the mouse alveolar macrophages cultured in vitro for 24 hours.  

6. Conclusion (said by authors on camera)
6.1. Deepak Nayak: Once mastered, this technique can be done in approximately 2 hours if it is performed properly [1-MED].
6.1.1. Deepak speaks towards the camera, interview style.
6.2. Deepak Nayak: After watching this video, you should have a good understanding of how to distinguish the mouse and human alveolar macrophages from other lung cells, as well as the procedures for obtaining a purified population of alveolar macrophages for downstream experiments [1-MED]. 
6.2.1. Deepak speaks towards the camera, interview style.
6.3. Deepak Nayak: While attempting this procedure, it’s important to remember that not all lung-resident macrophages or phagocytes are alveolar macrophages. The alveolar macrophages are a type of specialized cells present in the lungs since birth [1-MED]. 
6.3.1. Deepak speaks towards the camera, interview style.
6.4. Deepak Nayak: For isolation of alveolar macrophages, the focus should be on viable extraction methods from their alveolar microenvironment.  The in vitro culture method developed here supports growth of alveolar macrophages in a laboratory condition that can be utilized in molecular and cellular assays [1-MED].
6.4.1. Deepak speaks towards the camera, interview style.
6.5. Deepak Nayak: Following this procedure, other methods like adoptive cell transfer, antigen presentation, and evaluating response to inflammatory stimuli can be performed in order to answer additional questions on the biology of alveolar macrophages [1-MED].
6.5.1. Deepak speaks towards the camera, interview style.
   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_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.  

Insert your media filenames here.

Nayak_Figure1.tiff
Nayak_macropahges.tiff – Authors, please provide a microscope image of the mouse alveolar macrophages cultured in vitro for 24 hours.  


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 are included in the email accompanying the finalized script.
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