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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 44


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: 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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.8. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at insert Institutional Name.


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Respiratory Ciliated Epithelium Sample Collection 
2.1. Before collecting the nasal sample, have the Patient blow their nose [1-TXT]. After clearing the nasal passages, have the Patient lie or sit comfortably with the head resting backwards [2].
2.1.1. WIDE: Talent gesturing/Patient blowing nose TEXT: COVID-19 adaptation: Avoid processing living nasal epithelium sample of unknown COVID-19 status and test patient for COVID-19 48-72 h before nasal brushing 
2.1.2. [bookmark: _GoBack]Patient sitting or lying 
2.2. Shake the brush in the supplemented M199 (M-one-ninety-nine) to moisten it [1-TXT] and place an endoscope at the entrance of the nose to visualize the inferior nasal turbinate [2].
2.2.1. Talent shaking brush TEXT: Moisten brush in saline for patients allergic to antibiotics
2.2.2. Endoscope being placed
2.3. Insert the cytology brush into the nose [1-TXT] and move the brush posteriorly and anteriorly several times over the posterior part of the inferior nasal turbinate [3] before withdrawing [3].
2.3.1. Brush being inserted TEXT: Have assistant hold head during nasal brushing as necessary (e.g., for children)
2.3.2. Brush being moved
2.3.3. Brush being inserted
2.4. Place the brush into a tube of M199 [1-TXT], cut the wire so that it can fit completely inside the tube [2], and immediately close the tube [3].
2.4.1. Talent placing brush into tube TEXT: COVID-19 adaptation
2.4.2. Talent cutting wire
2.4.3. Talent closing tube
2.5. Then place the sample in an airtight double bag [1].
2.5.1. Talent placing sample into bag
3. Respiratory Ciliated Epithelium Processing and Preparation
3.1. Within 9 hours of sample collection, open the sample tubes in microbiological safety cabinet [1] and use Weil-Blakesley nasal forceps to agitate each brush to dislodge the collected epithelial strips [2].
3.1.1. WIDE: Talent at BSC opening tube(s) 
3.1.2. Brush being agitated
3.2. Stick a double-sided spacer onto a glass slide [1] and remove the protection from the spacer [2].
3.2.1. Talent placing spacer onto slide
3.2.2. Talent removing protection
3.3. Gently shake the tube to allow the cilia to spread throughout the tube [1] and use a pipette to transfer approximately 60 microliters of ciliated epithelium from the middle of the tube into the spacer [2].
3.3.1. Tube being shaken
3.3.2. Solution being collected and/or added to spacer
3.4. Place a 22- x 4-millimeter rectangular coverslip onto the spacer to close the chamber [1] and disinfect the slide before removing it from the microbiological safety cabinet [2].	Comment by Bridget Colvin: Authors: With what solution? 70% ethanol?
3.4.1. Talent placing coverslip onto spacer
3.4.2. Talent disinfecting slide
3.5. After changing gloves, place the slide on the plate of heated box [1] and close the lid [2].
3.5.1. Talent placing slide onto box
3.5.2. Talent closing lid
3.6. Add oil to the oil-immersion objective [1] and place the box onto the stage of an upright or an inverted light microscope [2].
3.6.1. Talent adding oil to objective
3.6.2. Talent placing box onto stage
3.7. Turn on the box and the lens heater [1] and adjust the temperature settings on the box and lens heater controllers [2].
3.7.1. Talent turning on box and/or heater
3.7.2. Talent adjusting settings
3.8. After 5 minutes, position the objective until it is just touching the coverslip with the tip of the lens [1].
3.8.1. Objective being adjusted
4. Respiratory Ciliated Edge Selection and Recording
4.1. To visualize the respiratory ciliated edges of the sample, open the microscope software [1] and use the objective to manually locate the cells within the sample [2].
4.1.1. WIDE: Talent opening software, with monitor visible in frame
4.1.2. Talent at microscope, locating cells
4.2. Check that the image is visible on the monitor and adjust the condenser and lens focus as necessary to improve the quality of the image [1].
4.2.1. SCREEN: To be provided by Authors: Shot of image in monitor, then condenser and/or focus being adjusted
4.3. When strips of ciliated epithelium have been located, select only intact, undisrupted ciliated epithelial edges that measures at least 50 microns in length [1].
4.3.1. SCREEN: To be provided by Authors: Strips being located and/or edge being brought into FOV
4.4. Be sure to use only normal edges [1] or edges with minor projections for ciliary functional analysis [2] and to exclude ciliated edges with major projections [3] and isolated ciliated cells [4] or single cells with no contact between themselves and any other cell type [5].
4.4.1. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9A
4.4.2. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9B
4.4.3. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9C
4.4.4. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9D
4.4.5. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9E
4.5. When a good edge has been selected, use a camera frame rate of 500 frames per second to record the beating cilia edge [1] and project the image onto a high-resolution monitor [2].	Comment by Bridget Colvin: Authors: For approximately how long should the beating be recorded?
4.5.1. SCREEN: To be provided by Authors: Frame rate/recording edge being set
4.5.2. SCREEN: To be provided by Authors: Image being projected onto monitor
4.6. After the recording, remove the slide from the heated box [1] and place the slide, coverslip, and spacer into an airtight bag [2-TXT].
4.6.1. Talent removing slide
4.6.2. TEXT: COVID-19 adaptation
4.7. Then place the gloves and mask into the bag [1] and place the bag into the appropriate hazardous medical waste container [2].
4.7.1. Talent removing mask and/or gloves and/or placing mask and/or gloves into bag
4.7.2. Talent placing bag into hazardous waste
5. Ciliated Edge Analysis
5.1. To analyze the ciliary beat frequency, open the recording in an appropriate video analysis software program [1] and, using the sideways edges only, divide the ciliated edges into approximately five, adjacent, approximately 10-micron areas [2].
5.1.1. WIDE: Talent opening recording
5.1.2. SCREEN: To be provided by Authors: Edges being divided
5.2. Identify and visualize the cilia or groups of cilia at a reduced frame rate and a maximum of two ciliary beat frequency measurements per area to obtain a maximum of 10 ciliary beat frequency measurements per edge [1].
5.2.1. SCREEN: To be provided by Authors: Cilia/cilia group being analyzed at reduced frame rate
5.3. Record the number of frames required for a group of cilia to complete 5 beat cycles [1] and use the formula to calculate the ciliary beat frequency [2-TXT].
5.3.1. SCREEN: To be provided by Authors: Number of frames being recorded
5.3.2. BLACK TEXT WHITE BACKGROUND: CBF = recording frame rate (Hz)/(number of frames for 5 beats) x 5)
5.4. To determine the percentage of each distinct ciliary beat pattern within a sample, for each cilia or group of cilia identified and used for a ciliary beat frequency measurement, compare the precise path taken by the cilia during a full beat cycle with the normal ciliary beat pattern observed on the Digital High-Speed Videomicroscopy analysis [1].
5.4.1. SCREEN: To be provided by Authors: Shot of cilia/cilia groups used for CBF analysis, then path during full beat cycle being compared to normal ciliary beat pattern
5.5. Attribute a distinct ciliary beat pattern to each cilia or group of cilia analyzed [1-TXT].
5.5.1. Shot of CBP TEXT: i.e., normal, immotile, stiff, circular, asynchronous/uncoordinated ciliary beating or dyskinetic
5.6. Then calculate the percentage of each distinct ciliary beat pattern within each sample. The ciliary beat pattern attributed to the sample is the predominant ciliary beat pattern observed [1].
5.6.1. SCREEN: To be provided by Authors: Percentage being calculated for one pattern





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 205. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
6. [bookmark: _Hlk27388131]Results: Representative Nasal Brush Processing Analysis

6.1. Here detailed ciliary functional analysis results from the nasal brushing samples of 14 adult volunteers can be observed [1].

6.1.1. LAB MEDIA: Table 1

6.2. From these 14 nasal brushing samples, 242 ciliated edges were recorded [1] and 212 met the defined inclusion criteria for analysis [2].

6.2.1. LAB MEDIA: Table 1 Video Editor: please emphasize No. of Edge Recorded data column
6.2.2. LAB MEDIA: Table 1 Video Editor: please emphasize No. of Edges Analyzed data column

6.3. A total of 807 ciliary beat frequency measurements [1] and ciliary beat pattern evaluations were obtained from the cilia or groups of cilia analyzed [2].

6.3.1. LAB MEDIA: Table 1 Video Editor: please emphasize CBF (Hz) data column
6.3.2. LAB MEDIA: Table 1 Video Editor: please emphasize Normal CBP (%) data column

6.4. The mean immotility index were similar to those observed in healthy patients [1].

6.4.1. LAB MEDIA: Table 1 Video Editor: please emphasize IMI (%) data column

6.5. The dyskinesia score and the ciliary beat frequency were similar to the previously reported values [1] obtained when selecting only normal edges [2] or edges with minor projection [3].

6.5.1. LAB MEDIA: Figure 9
6.5.2. LAB MEDIA: Figure 9 Video Editor: please emphasize edge in Figure 9A
6.5.3. LAB MEDIA: Figure 9 Video Editor: please emphasize edge in Figure 9B

6.6. When low quality edges are used [1], lower ciliary beat frequencies and higher dyskinesia scores are reported [2].

6.6.1. LAB MEDIA: Figure 9 Video Editor: please emphasize Figure 9C edge
6.6.2. LAB MEDIA: Figure 9 

6.7. Blood cells and mucus acquired from a too robust brushing can block free cilia beating or hide cilia from the observer [1].

6.7.1. LAB MEDIA: Figure 12B Video Editor: please emphasize box/area within box

6.8. Conversely, if the brush does not press firmly against the inferior nasal turbinate, the sample may not contain enough high quality ciliated epithelial strips [1]. 

6.8.1. LAB MEDIA: Figures 12C and 12D

6.9. In addition, if the nasal brushing is performed on the anterior part of the nasal cavity, only transitional non-ciliated epithelial cell will be obtained [1].

6.9.1. LAB MEDIA: Figure 12E






Conclusion
7. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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