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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? No 
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? Yes, all done.

3. Filming location: Will the filming need to take place in multiple locations?  Yes
Same building, two floors apart


Current Protocol Length
Number of Steps: 24
Number of Shots: 60

Interviews 
1. Video 1: Author Spotlight: Developing an Efficient Protocol for Preserving Airway Contents in Lung Infection Models to Study Fungal Spore Localization and Immune Responses

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) of Rutgers Biomedical Health Sciences
Videographer: Obtain headshots for all authors. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 	Comment by Nilesh Kolhe: Authors: Per our journal guidelines, only 5 statements can be included in the video, so the additional statements have been removed.
Also, the statements are edited for clarity. 
1.1. Paul Brennan: This research aims to establish an efficient protocol for preserving the airway contents of mice in lung infection models. We are developing the capacity to answer the question of where inhaled fungal spores land in the lungs. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What are the most recent developments in your field of research?
1.2. Paul Brennan: Recently, many groups have identified roles for various airway epithelial cells in sensing infections and initiating protective immune responses. These epithelial cells range from club cells in bronchioles to type II epithelial cells in the terminal alveoli. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 4.5.2

What are the current experimental challenges?
1.3. Nicolas Caballes: The common lung preparation technique is to inflate the lung with a liquid fixative to preserve the lung tissue for downstream histological analyses. However, this technique displaces contents of the airways, such as inhaled fungal spores.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

What advantage does your protocol offer compared to other techniques?
1.4. Nicolas Caballes: Our protocol preserves the natural location of inhaled fungal spores in the lung while maintaining proper lung morphology via air-inflation and proper lung fixation through vascular perfusion.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.10.3

What research questions will your laboratory focus on in the future?
1.5. Paul Brennan: We hope to use this protocol to characterize the bronchoalveolar junctions where spores appear to be landing. We will utilize the locations of the spores in proximity to various epithelial cells and study the resulting immune responses. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Labeling and Inoculation of Fungal Spores in Mice with Lung Perfusion and Inflation for Respiratory Studies
Demonstrator: Paul Brennan
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of Rutgers Biomedical Health Sciences
Protocol
2.1. To begin, stain 1 x 106 Coccidioides posadasii (kohk-SID-ee-OY-deez poh-sah-DAH-see-eye) spores with 5 micromolar concentration of CFSE (C-F-S-E) for 30 minutes at 30 degrees Celsius [1-TXT]. 
2.1.1. WIDE: Establishing shot of talent pipetting spores into the staining solution. TXT: CFSE: Carboxyfluorescein succinimidyl ester Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 

2.2. After staining, wash the spores with PBS [1]. Centrifuge the spores at 12,000 g [2] and resuspend the pellet in 25 microliters of PBS for spore inoculum at the appropriate concentration [3].
2.2.1. Talent washing spores with PBS.
2.2.2. Talent placing the tube in a centrifuge.
2.2.3. Talent adding appropriate medium/solution to resuspend the pellet. 

Inoculating Mouse with Spores
2.3. Prepare a pipet with 25 microliters of the spore inoculum [1]. After anesthetizing the mouse in a Nalgene jar, position the mouse in a supine position in one hand and allow it to take 3 to 5 regular gasping breaths [2-TXT].
2.3.1. Talent filling a pipet with fungal spore inoculum. 
2.3.2. ECU: Shot of mouse in a supine position and taking gasping breaths. TXT: Anesthesia: Isoflurane	Comment by Nilesh Kolhe: Authors: Per our journal guidelines, we do not show anesthesia procedure in the video. The voiceover narration and shot descriptions were modified accordingly. 
Also, per our journal guidelines, we have a 55-shot limit for the video, and your script already has 59 shots. 	Comment by Paul Brennan: The anesthesia and innoculation is highly interdependent and performed within seconds of one another, but we can show as soon as the mouse comes out of the isoflurane container, at which point gasps begin and innoculation can occur.	Comment by Nilesh Kolhe: Authors: I’ve modified the steps accordingly. 

2.4. Place the pipette tip at the posterior of the mouse oropharynx (OR-oh-FAIR-inks) and release the inoculum during inhalation [1]. Feel crackles on the posterior and anterior aspects of the mouse thorax with hand and thumb to confirm inhalation of the inoculum [2].
2.4.1. Talent inserting the pipette tip into the mouse oropharynx and releasing inoculum. 
2.4.2. Talent feeling for crackles on the mouse thorax.

Perfusion of Lungs with PBS and Formalin
2.5. Spray the deeply anesthetized mouse with 70% ethanol [1-TXT]. Using scissors, carefully snip the skin of the mouse, then pull it apart to expose the peritoneum [2]. Then, pull the skin from the superior half over the mouse’s head, freeing the arms [3].
2.5.1. Talent spraying the anesthetized/euthanized mouse with ethanol. TXT: Anesthesia: 200 mg/kg ketamine and 24 mg/kg xylazine
2.5.2. Talent cutting the skin of the mouse and exposing the peritoneum. 
2.5.3. Talent pulling back the skin over the head and freeing the mouse’s arms. 

2.6. Now, cut the peritoneal membrane at the sternum and along the inferior aspect of the ribcage, exposing the peritoneum [1]. Displace the liver inferiorly to reveal the diaphragm [2]. Use scissors to carefully puncture the diaphragm away from the lung parenchyma [3].
2.6.1. Talent cutting the peritoneal membrane at the sternum and along the inferior aspect of the ribcage.
2.6.2. Close-up shot of the liver being displaced.
2.6.3. Talent puncturing the diaphragm with scissors.

2.7. Next, cut the ribcage on the left side to expose the heart [1]. Using a 30 gauge needle, inject 5 to 10 milliliters of PBS into the right ventricle [2-TXT]. After removing the needle,  use a new needle to inject 5 milliliters of 10% neutral buffered formalin into the right ventricle [3].
2.7.1. Talent cutting the ribcage to expose the heart.
2.7.2. PBS being injected into the right ventricle with a PBS container visible in the frame. TXT: Inject at 1 mL/5 s
2.7.3. Talent injecting NBF into the right ventricle with NBF container visible in the frame. 
Inflating Perfused Lung with Air
2.8. Using scissors, remove the anterior half of the ribcage [1]. To expose the trachea, cut the superior ribs and collarbones to the right and left of the neck, avoiding the midline where the trachea lies [2]. Using forceps, clasp the remaining top ribs and collarbones near the neck midline and pull superiorly until the trachea is exposed [3].
2.8.1. Talent cutting and removing the anterior half of the ribcage.
2.8.2. Talent cutting the superior ribs and collarbones on both sides of the neck.
2.8.3. Talent using forceps to pull the top ribs and collarbones, exposing the trachea.

2.9. Prepare a 10-centimeter suture thread and pull it under the trachea [1]. Pre-tie a loose knot at the inferior end of the exposed trachea [2]. Then, prepare a 1-milliliter syringe of air with an 18-gauge catheter [3]. Using an 18-gauge needle, make a hole in the trachea at the superior end of the exposed region [4].
2.9.1. Talent preparing and threading the suture under the trachea.
2.9.2. Close-up shot of the pre-tied loose knot on the trachea.
2.9.3. Talent preparing the 1-milliliter syringe with an 18-gauge catheter.
2.9.4. Talent making a hole in the trachea with an 18-gauge needle.

2.10. Now, insert the catheter into the hole, ensuring a tight fit to prevent air from escaping [1]. Then, slowly inject the 1 milliliter of air into the lungs over 10 seconds, watching for the inflation of all lung lobes [2]. Full inflation results in the lungs wrapping slightly around the heart and filling the volume occupied in the unpunctured diaphragm [3].
2.10.1. Talent inserting the catheter into the trachea.
2.10.2. Talent injecting air and observing lung inflation.
2.10.3. ECU: Shot showing fully inflated lungs wrapping around the heart.
2.11. (MOVED FROM 3.1) After isolating the lungs from the mouse, place it on the top edge of a 50-milliliter conical tube filled with 20 milliliters of 10% neutral buffered formalin [1]. Place the suture threads outside of the tube, then screw down the cap [2] and invert the tube so that the lungs are suspended upside down in the solution. Place the tube at 4 degrees Celsius for 24 to 48 hours [3].

2.11.1. WIDE: Talent (newly added) removing heart and lungs from mouse, and placing the lungs on the top edge of the conical tube filled with 10% NBF.
2.11.2. Talent placing the suture threads outside and screwing down the cap.
2.11.3. Talent inverting the conical tube and placing it in a refrigerator at 4 degrees Celsius.	Comment by Paul Brennan: I don’t remember filming this, it can be omitted, and instead the narrator can mention that the tube was at 4 degrees C for 24-48h. Alternatively, on-screen text can say this.

3. Video 3: Cryosectioning and Immunostaining of Lung Tissues from Mice Inoculated with Fungal Spores for Detection of Airway Epithelial Markers
Demonstrator: Nicolas Caballes
[bookmark: _Hlk120633226]Ethics title card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of Rutgers Biomedical Health Sciences

Protocol
3.1. After isolating the lungs from the mouse, place it on the top edge of a 50-milliliter conical tube filled with 20 milliliters of 10% neutral buffered formalin [1]. Place the suture threads outside of the tube, then screw down the cap [2] and invert the tube so that the lungs are suspended upside down in the solution. Place the tube at 4 degrees Celsius for 24 to 48 hours [3].
3.1.1. WIDE: Talent placing the lungs on the top edge of the conical tube filled with 10% NBF.
3.1.2. Talent placing the suture threads outside and screwing down the cap.
3.1.3. Talent inverting the conical tube and placing it in a refrigerator at 4 degrees Celsius.

3.2. NextAfter 48 hours at 4 degrees Celsius, rinse the lungs in PBS [1] and place them in a 30% sucrose-PBS solution for 72 to 96 hours at 4 degrees Celsius [2]. Afterward, remove excess tissue and place the lungs in a cryomold with OCT (O-C-T) medium [3-TXT]. Freeze the specimen at minus 80 degrees Celsius [4].
3.2.1. Talent rinsing the lungs in PBS.
3.2.2. Talent placing the lungs into the 30% sucrose-PBS solution.
3.2.2B: Talent removing excess tissue such as heart, trachea, and esophagus. (added)
3.2.3. Talent placing the lungs in a cryomold with OCT medium. TXT: OCT: Optimal Cutting Temperature
3.2.4. Talent placing the specimen at minus 80 degrees Celsius.

3.3. Equilibrate the specimen in OCT cryoblocks at minus 20 degrees Celsius for 1 hour [1] before sectioning the blocks at 20 to 100 micrometers thickness [2]. Collect sections onto a glass slide and allow them to dry for 30 minutes to 1 hour [3]. 
3.3.1. Talent placing the specimen in the cryostat and setting the temperature.
3.3.2. Shot of the specimen being sectioned at 20–100 micrometers.
3.3.3. Talent placing the sections onto a glass slide.
Slide Preparation and Immunostaining 
3.4. Place the slide into a PBS bath at room temperature for 30 minutes to remove OCT from the tissue [1]. Then, use a wipe to remove any excess droplets from the slide's perimeter around the tissue specimen [2]. Draw a perimeter around the specimen on the slide using a hydrophobic Pap pen and allow it to dry for 5 minutes [3].
3.4.1. Talent placing the slides into a PBS bath.
3.4.2. Close-up of the wipe being used to dry the excess droplets around the tissue.
3.4.3. Talent using the Pap pen to draw a perimeter around the tissue.

3.5. Next, add 300 microliters of freshly prepared animal-free blocking solution onto the slide and incubate at room temperature [1-TXT]. After 1 hour, wash the slide twice in 300 to 500 microliters of PBS [2]. 
3.5.1. Talent adding blocking solution onto the slide. TXT: Blocking solution: 0.3% Tween-20 and 1:100 dilution of Fc Block
3.5.2. Talent transferring PBS from the labeled container onto the slide. 

3.6. Now, incubate the slide in 300 microliters of primary AlexaFluor-647 (six-four-seven) conjugated rat anti-mouse EpCAM (Epp-cam) antibody solution overnight at 4 degrees Celsius [1].
3.6.1. Talent adding antibody solution from the labeled container on the slide and placing the slide in the refrigerator. 

3.7. The next day, remove the antibody solution and wash the slide twice with 300 microliters of PBS for 5 minutes [1]. After drying, add one drop of room temperature soft set SlowFade Glass mounting medium onto each piece of tissue [2]. Place a cover slip over the tissue, ensuring it extends beyond the sample and the hydrophobic marker perimeter [3].	Comment by Nilesh Kolhe: Authors: 300 milliliters or microliters? Please confirm.
3.7.1. Talent removing the antibody solution and washing the slide with PBS.
3.7.2. Talent adding a drop to each tissue piece, carefully avoiding bubbles.
3.7.3. Talent placing cover slip onto the slide. 

4. Video 4: Fluorescent Microscopy and Spatial Analysis of Lung Sections for Airway Epithelial Marker and Spore Detection
Demonstrator: Paul Brennan
Ethics title card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of Rutgers Biomedical Health Sciences

Protocol
4.1. To begin, place the fungal spore inoculated immunostained mouse lung section under a multichannel fluorescent microscope and select an appropriate objective [1-TXT].
4.1.1. Talent placing the slide containing the immunostained mouse lung section under a fluorescent microscope and selecting objective lens. TXT: Use 20x oil objective with 0.8 NA

4.2. To capture the entire lung lobe, collect sufficient image tiles and merge them together [1]. Using the microscope software, export the image of entire lung lobe for downstream processing [2].
4.2.1. Capturing lunge lobe image tiles and merging them together with monitor/screen visible in the frame. 
4.2.2. Talent exporting the images on a computer with monitor/screen visible in the frame. 

4.3. In QuPath (kyu-path), create a project file and add the fluorescent images to the file [1].	Comment by Nilesh Kolhe: Authors: Per our journal guidelines, we cannot play 1-2 minutes of the video without sufficient narration to cover it.
E.g. for 1 line of voiceover (two-digit numbers, e.g., 2.1., 2.2.), we show 10 seconds of video; for 4 lines of voiceover, we can show a maximum of 30 seconds of video. Therefore, I have added time stamps spanning a few seconds, showing only the essential parts of the procedures. Please confirm that they are correct and acceptable.
4.3.1. SCREEN: Scene-5_3.mp4 00:20-00:41 and 00:47-00:52. Video Editor: Can speed up the selection between 00:20-00:41.  Note to Video Editor: In the screen capture videos, only display the middle screen capture window. Please exclude any background Word files from the video.

4.4. Classify the EpCAM+ (Epp-cam-positive) pixels as epithelium by sequentially selecting Classify, Pixel classification, and Create Thresholder [1]. Select the resolution, channel, smoothing sigma, and threshold value to identify the target region [2]. Save the classifier under a unique name and select Create Objects [3].
4.4.1. SCREEN: Scene-5_4-and-5_5.mp4 00:08-00:13.
4.4.2. SCREEN: Scene-5_4-and-5_5.mp4 00:23-00:47.
4.4.3. SCREEN: Scene-5_4-and-5_5.mp4 00:48-00:52.

4.5. In the new Create Objects window, select New object type as Annotation. For lung epithelium, set the minimum object size and minimum hole size to 100 square millimeters [1]. After selecting OK, the annotations will be created and can be modified using the Brush tool [2].
4.5.1. SCREEN: Scene-5_4-and-5_5.mp4 00:53-00:56. Video Editor: Please pause video at 00:54 and emphasize New object type as Annotation, minimum object size and minimum hole size to 100 mm2 from the video 
4.5.2. SCREEN: Scene-5_4-and-5_5.mp4 00:57-00:59; 01:04-01:11; 01:21-01:25; 02:01-02:07 and 02:24-02:31

4.6. To classify spores, repeat the steps as demonstrated for lung epithelium annotations [1]. Then, from the Create Objects window, select Detection as the new object type. Set the minimum object size and minimum hole size to 0 square millimeters and select Split Objects [2].	Comment by Nilesh Kolhe: Authors: The voiceover narration is edited as per the provided screen capture video. 
4.6.1. SCREEN: Scene-5_6.mp4 00:00-00:16.
4.6.2. SCREEN: Scene-5_6.mp4 00:17-00:32. 

4.7. Next, to conduct spatial analysis of the spores sequentially, select Analyze, Spatial Analysis, and Calculate signed distance to annotations 2D (2-dimensional) [1]. The distances to EpCAM+ epithelium will be calculated for each detected spore [2]. Finally, click Measure, followed by Export Measurements, to export the results [3].
4.7.1. SCREEN: Scene-5_7.mp4 00:02-00:07.
4.7.2. SCREEN: Scene-5_7.mp4 00:11-00:19.
4.7.3. SCREEN: Scene-5_7.mp4 00:28-00:48. Video Editor: Can speed up as necessary!

Representative Results
4.8. Spores of Coccidioides posadasii (kohk-SID-ee-OY-deez poh-sah-DAH-see-eye) accumulated primarily in distal bronchioles and nearby alveolar spaces in the air-inflated lungs [1]. Spores appeared more dispersed away from bronchioles in formalin liquid-inflated lungs compared to air-inflated lungs [2].
4.8.1. LAB MEDIA: Figure 3A. Video editor: Emphasize the green spores/dots clustering near the pink structures in the image
4.8.2. LAB MEDIA: Figure 3B. Video editor: Highlight the green spores that are further away from the pink structures in the image.

4.9. The distance between spores and EpCAM+ bronchiolar epithelium was greater in liquid-inflated lungs [1] compared with physiologic air inflation [2], indicating more dispersed spores [3].
4.9.1. LAB MEDIA: Figure 4A and B. Video editor: Focus on the Liquid fixative bars from both plots
4.9.2. LAB MEDIA: Figure 4A and B. Video editor: Focus on the Air bars from both plots
4.9.3. LAB MEDIA: Figure 4A and B
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