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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

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

2. Does your protocol include software usage? (Y/N) N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, Quick
 Time X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.1.	Orient the trachea with the epithelial side facing up. The longitudinally dissected trachea has a semi-cylindrical shape maintained by the cartilaginous rings. The epithelium is on the concave surface [1].
[bookmark: _Hlk3813397]2.2.	Using straight forceps, tether the epiglottis area of the trachea to the Petri dish and use a size 22 disposable scalpel to scrape the epithelium off the trachea. The epithelial layer will separate as a translucent sheet [1].
4.7.	Then, add 750 microliters of cold Tyrode II buffer [1]. Vortex the digested tissue vigorously for 20 – 30 seconds [2]. Using a syringe attached to an 18 gauge needle, triturate the homogenate 10 times [3].
4.8.	After this, switch to a 21 gauge needle and triturate 10 – 20 more times [1]. Filter the cells through a 100 micrometer strainer into a 50 milliliter conical tube [2]. Add cold FACS buffer at a volumetric ratio of 30-to-1 [3].
4. 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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
2.2.	Using straight forceps, tether the epiglottis area of the trachea to the Petri dish and use a size 22 disposable scalpel to scrape the epithelium off the trachea. The epithelial layer will separate as a translucent sheet [1].
5. Will the filming need to take place in multiple locations? (Y/N)  Y, locations within one long room
If yes, how far apart are the locations? 


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.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Lora Bankova: _ We developed a procedure for isolation of tracheal brush cells, rare specialized epithelial cells, from acetylcholine fluorescent reporter mice. The method is based on an initial separation of tracheal epithelium from the submucosa, allowing for a subsequent shorter incubation of the epithelial sheet with papain. This allows for robust recovery of tracheal brush cells and has been successfully used for isolation and transcriptional analysis of brush cells by RNA sequencing__________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).


What is the main advantage of this technique?

1.2. Lora Bankova:: Long incubations with digestive enzymes can decrease cell viability and alter the transcriptional profile of cells isolated from tissues. Here, we separate the tracheal epithelium with dispase allowing for a subsequent short incubation with papain. The technique produces high yields of viable brush cells. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


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

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These OPTIONAL statements must be spoken by different authors than those who gave the Required Interview Statements.
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Saltanat Ualiyeva: Our method can contribute to studies of upper airway epithelium.The same protocol can be applied to isolating brush cells from other mucosal sites, such as nasal tissue. (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


How would you expect an individual who has never performed this technique to struggle? 

Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Why is visual demonstration of this method critical?

1.6. Saltanat Ualiyeva: _Demonstration of our highly-reproducible technique will allow peer scientists to isolate and further investigate tracheal brush cells._________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be Saltanat Ualiyeva, Senior Technical Research Assistant who has been instrumental in developing the procedure. 
1.7.1. Interview style: Author saying the above 
1.7.2. 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)

1.8. All animal care use and protocols are approved by the Institutional Animal Care and Use Committee (IACUC) and performed in accord with the National Research Council's "Guide for the Care and Use of Laboratory Animals" (8th Edition, 2011) and the ARRIVE guidelines. All procedures described below have been reviewed and approved by the Institutional Animal Care and Use Committee at the Brigham and Women's Hospital.

Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
2. Preparation of Reagents
2.1. To begin this procedure, add dispase and DNase I to PBS at the final concentrations shown here to prepare the Dispase digestion solution [1-TXT]. Make sure that the dispase powder is fully dissolved [2] before warming up the solution in a water bath at 37 degrees Celsius [3].
2.1.1. MED: Talent approaches the lab bench and adds dispase and DNase I to PBS to prepared the Dispase digestion solution. TEXT: Dispase: 16 U/mL; DNase I: 20 µg/mL.
2.1.2. CU: Close up as the talent inspects the solution to ensure the dispase powder is fully dissolved.
2.1.3. [Shot added] Take 750 uL of dissolved dispase solution and put in a 1.5mL Eppendorf. (I’m not sure if this is a VO suggestion too)
2.1.4. MED: Talent places the Eppendorf with the dispase solution into a water bath.
2.2. Next, add 5 percent heat-inactivated FBS to DMEM to prepare a stopping solution [1]. To prepare the Tyrode I buffer, add papain and L-cysteine to HEPES-Tyrodes’s buffer without calcium [2-TXT].
2.2.1. MED: Talent adds FBS to DMEM to prepare the stopping solution.
2.2.2. MED: Talent adds papain and L-cysteine to HEPES-Tyrodes’s buffer without calcium. TEXT: Papain 26 U/mL; L-cysteine: 10 µL/mL.
2.3. To prepare the Tyrode II buffer, add leupeptin to HEPES-Tyrodes’s buffer without calcium at a concentration of 2 microliters per milliliter [1]. To prepare the FACS buffer, use Hanks' Balanced Salt Solution without calcium, magnesium and phenol red, supplemented with 2 millimolar EDTA and 2 percent FBS [2].
2.3.1. MED: Talent adds leupeptin to HEPES-Tyrodes’s buffer without calcium.
2.3.2. MED: Talent prepares the FACS buffer. Any action taken in this preparation process can be filmed for this shot.

3. Dissection of Mouse Trachea 
3.1. After euthanizing the mouse, use 21 gauge needles [1-TXT] to fix it on a surgical board in the supine position with extended upper and lower extremities [2]. Spray the fur with 70 percent ethanol to sanitize the area [3].
3.1.1. MED: Talent approaches the work area with the euthanized mouse in hand, and begins fixing it onto the surgical board. TEXT: See text for details on euthanizing mouse.
3.1.2. CU: Close up as the talent fixes the mouse on the surgical board as described.
3.1.3. MED: Talent sprays the fur with ethanol.
3.2. Using straight forceps, lift the skin and fur of the abdomen and use dissecting scissors to make an incision in the center [1]. Using the scissors, separate the skin from the subcutaneous tissue from the abdomen to the mandibula [2].
3.2.1. CU: Close up as the talent uses straight forceps to lift the skin and fur of the abdomen, and then uses dissecting scissors to make an incision in the center.
3.2.2. CU: Close up as the talent uses scissors to separate the skin from the subcutaneous tissue from the abdomen to the mandibular.
3.3. While holding the subcutaneous tissue up with the forceps, make a small incision with the scissors in the center of the abdominal wall [1]. Then, open the peritoneum with a V-shaped incision [2]. Using the forceps, gently move the small intestine to the side, locate the abdominal aorta and vena cava and make an incision with the dissecting scissors to allow for rapid exsanguination [3].
3.3.1. CU: Close up as the talent makes a small incision with the scissors in the center of the abdominal wall.
3.3.2. CU: Close up as the talent opens the peritoneum with a V-shaped incision.
3.3.3. CU: Close up as the talent uses forceps to gently move the small intestine to the side, and then uses the dissecting scissors to make an incision in the abdominal aorta and vena cava.
3.4. Locate the diaphragm [1]. Using an 18 gauge needle, make an opening the diaphragm just below the sternum to deflate the lungs [2]. Using sharp-pointed straight dissecting scissors, cut along the base of the ribs to carefully separate the diaphragm from the rib cage [3].
3.4.1. CU: Close up as the talent locates the diaphragm.
3.4.2. CU: Close up as the talent uses a needle to make an opening the diaphragm just below the sternum to deflate the lungs.
3.4.3. CU: Close up as the talent uses sharp-pointed straight dissecting scissors to cut along the base of the ribs to carefully separate the diaphragm from the rib cage
3.5. Use the forceps to lift the exposed end of the sternum and cut the sternum longitudinally from the base of the rib cage to the neck [1]. Use short straight scissors to make a central cervical incision and separate the two lobes of the submaxillary gland [2].
3.5.1. CU: Close up as the talent uses forceps to lift the exposed end of the sternum and cut the sternum longitudinally from the base of the rib cage to the neck.
3.5.2. CU: Close up as the talent uses short straight scissors to make a central cervical incision and separate the two lobes of the submaxillary gland.
3.6. After this, use a pair of fine point high precision forceps to carefully remove the surrounding connective tissue and the thymus overlying the carina [1]. Dissect the trachea free by first separating the proximal end at the level of the epiglottis [2] and then dissecting the distal end at the level of the bifurcation of the trachea [3].
3.6.1. CU: Close up as the talent uses a pair of fine point high precision forceps to carefully remove the surrounding connective tissue and the thymus overlying the carina.
3.6.2. CU: Close up as the talent separates the proximal end at the level of the epiglottis.
3.6.3. CU: Close up as the talent dissects the distal end at the level of the bifurcation of the trachea.
3.7. Locate the epiglottis and cut the trachea longitudinally from the epiglottis to the carina [1].
3.7.1. CU: Close up as the talent locates the epiglottis and cuts the trachea longitudinally from the epiglottis to the carina.

4. Tracheal Epithelial Digestion
4.1. To begin, place the trachea into a 1.5 milliliter tube containing 750 microliters of dispase digestion solution pre-warmed to 37 degrees Celsius [1]. Cover the tube with aluminum foil to reduce the exposure to direct light [2] and incubate on a shaker at 200 rpm and at room temperature for 40 minutes [3].
4.1.1. MED: Talent places the trachea into a tube containing the dispase digestion solution.
4.1.2. MED: Talent covers the tube with aluminum foil
4.1.3. MED: Talent places the tube in a shaker.
4.2. Then, add 750 microliters of DMEM with 5 percent FBS to stop the reaction [1] and place the tube on ice [2]. Transfer the trachea to a Petri dish [3] and place it under a dissecting microscope [4].
4.2.1. MED: Talent adds DMEM/FBS to the tube.
4.2.2. MED: Talent places the tube on ice.
4.2.3. MED: Talent transfers the trachea to a Petri dish.
4.2.4. MED: Talent places the Petri dish under a dissecting microscope.
4.3. Orient the trachea with the epithelial side facing up. The longitudinally dissected trachea has a semi-cylindrical shape maintained by the cartilaginous rings. The epithelium is on the concave surface [1].
4.3.1. SCOPE: Talent orients the trachea with the epithelial side facing up. Show the characteristics of the trachea that are described.
4.4. Using straight forceps, tether the epiglottis area of the trachea to the Petri dish and use a size 22 disposable scalpel to scrape the epithelium off the trachea. The epithelial layer will separate as a translucent sheet [1].
4.4.1. SCOPE: Talent uses straight forceps to tether the epiglottis area of the trachea to the Petri dish. Then, talent uses a scalpel to scrape the epithelium off the trachea. Show the epithelial layer sheet as it separates.
4.5. Use the scalpel to mince the epithelium [1] and transfer the epithelial layer to a 2-milliliter tube [2]. Rinse the Petri dish with 750 microliters of Tyrode I buffer [3] and transfer this to the tube containing the epithelial layer [4].
4.5.1. SCOPE: Talent minces the epithelium.
4.5.2. MED: Talent transfers the epithelial layer to a 2 mL tube.
4.5.3. MED: Talent rinses the Petri dish with Tyrode I buffer.
4.5.4. MED: Talent transfers the Tyrode I buffer from the Petri dish to the tube.
Question: How is the mincing best visualized? Should it be shown in the video through the microscope footage, or is it sufficient to show the demonstrator mincing the tissue from a normal viewable distance?
Mincing itself can be visualized without microscope but separating epithelium from the trachea prior to mincing will be hard to visualize without the use of a dissecting microscope
4.6. Cover the tube with aluminum foil to reduce the exposure to direct light [1] and incubate at 37 degrees Celsius on a shaker at 200 rpm for 30 minutes [2]. 
4.6.1. MED: Talent covers the tube with aluminum foil.
4.6.2. MED: Talent places the tube into a shaker in an incubator. [Author comment: we use a separate room for this step]
4.7. [bookmark: _Hlk3813366]Then, add 750 microliters of cold Tyrode II buffer [1]. Vortex the digested tissue vigorously for 20 – 30 seconds [2]. Using a syringe attached to an 18 gauge needle, triturate the homogenate 10 times [3].
4.7.1. MED: Talent adds cold Tyrode II buffer to the tube.
4.7.2. MED: Talent vortexes the tube.
4.7.3. CU: Close up as the talent uses a needle/syringe to triturate the homogenate.
4.8. After this, switch to a 21-gauge needle and triturate 10 – 20 more times [1]. Filter the cells through a 100-micrometer strainer into a 50-milliliter conical tube [2]. Add cold FACS buffer at a volumetric ratio of 30-to-1 [3].
4.8.1. MED: Talent switches the needle and triturates the homogenate again.
4.8.2. MED: Talent filters the cells through a strainer and into a 50 mL conical tube.
4.8.3. MED: Talent adds FACS buffer to the conical tube.
4.9. Centrifuge at 350 x g and at 4 degrees Celsius for 10 minutes [1]. Discard the supernatant and re-suspend the pellet in cold FACS buffer [2]. Transfer this suspension to a 12 by 75 millimeter polystyrene tube [3].
4.9.1. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.9.2. MED: Talent re-suspends the pellet in cold FACS buffer. The supernatant can be removed prior to this shot. [Author comment: supernatant was removed prior to this shot]
4.9.3. MED: Talent transfers the suspension to a 12 by 75 millimeter polystyrene tube.
4.10. Centrifuge again at 350 x g and at 4 degrees Celsius for 10 minutes [1]. Discard the supernatant and re-suspend the pellet in 100 microliters of FACS buffer [2].
4.10.1. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.10.2. MED: Talent re-suspends the pellet in FACS buffer. The supernatant can be removed prior to this shot.
4.11. Next, add 1 microliter of anti-mouse CD16/32 (“C-D-sixteen thirty-two”) blocking antibody to block non-specific binding [1] and incubate on ice for 15 minutes [2-TXT].
4.11.1. MED: Talent adds the blocking antibody to the tube.
4.11.2. MED: Talent places the tube on ice. TEXT: Do not wash.
4.12. Then, add antibodies and the respective isotype controls as outlined in the text protocol [1]. Incubate on ice for 45 minutes while protected from direct light [2].
4.12.1. MED: Talent adds antibodies/isotype controls to the tube. Any addition can be filmed for this shot.
4.12.2. MED: Talent place the tube (wrapped in foil) on ice. [Author comment: Did not wrap the tube in foil. Instead-covered the ice bucket (make sure to protect samples from direct light)]
4.13. After this, add 4.5 milliliters of cold FACS buffer and mix [1]. Centrifuge at 350 x g and at 4 degrees Celsius [2]. Discard the FACS buffer and re-suspend the pellet in 300 microliters of cold FACS buffer [3].
4.13.1. MED: Talent adds cold FACS buffer to the tube.
4.13.2. MED: Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.13.3. MED: Talent re-suspends the pellet in cold FACS buffer. The supernatant can be removed prior to this shot.
4.14. Add propidium iodide immediately before flow cytometric sorting [1].
4.14.1. MED: Talent adds propidium iodide to the tube. TEXT: Propidium iodide: 5 µg/mL.
4.15. 

Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: Analysis of the Isolated Brush Cells from Mouse Tracheas
5.1. In this study, tracheal brush cells from ChAT-eGFP, acetylcholine fluorescent reporter mice are successfully isolated for RNA sequencing [1]. 
5.2. Cells are identified from debris by forward and side scatter angle. 
5.2.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2A, first row panel 1
5.3. Doublets are excluded using forward scatter height and width and side scatter height and width. The doublets are the cells that have high width values.
5.3.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2A, first row panels  2 & 3
5.4. Within the single cells, the live cells are identified as the population that is Propidium Iodide (PE) negative. 
5.4.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2A, first row panel  4
5.5. Within the live single cells, the CD45 low to negative cells are identified based on the isotype control.
5.5.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2A, second row
5.6. Within the CD45 low/negative cells, the EpCAM positive cells that are also eGFP positive (in the FITC channel) are the population of brush cells 
5.6.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2A, third and forth rows

5.7. Brush cell numbers are altered by exposure to microbial metabolites and protozoa and therefore reflect the variability of institutional microbiota. Therefore, we would suggest estimating the number of brush cells by fluorescence microscopy to gauge the expected number of isolated brush cells by flow cytometric sorting.	

5.7.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 3A



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. Saltanat Ualiyieva: __Make sure to properly separate the epithelial layer off the tracheas as it determines the yields of isolated brush cells__ (Step: 4.4__) (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Lora Bankova: The isolated tracheal brush cells can be used in a broad array of assays, such as RNA sequencing, cell culture, functional analysis, etc.____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Lora Bankova: _We were able to perform RNA sequencing analysis of tracheal brush cells and ___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
6.4. Lora Bankova: _Follow standard precautions when working with the chemicals__(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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