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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 


 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  NO  


3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES, OBS
Authors: Please create screen capture videos of the shots labeled as SCREEN, create screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20463718


4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 09/07/2024

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 



Current Protocol Length

Number of Steps:  27
Number of Shots:  50 

Interviews 
1. [bookmark: _Hlk138956231]Video 1: Author Spotlight: Elucidating Biophysical Properties of Pseudostratified Airway Epithelium and Viral Mechanisms


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Masfique Mehedi: Our research aims to measure two critical biophysical properties of the pseudostratified airway epithelium which can obtained by differentiating normal human bronchial epithelial cells in an air-liquid interface.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 3.9



What significant findings have you established in your field?
1.2. Masfique Mehedi: We have established identified different features of different respiratory viruses by using pseudostratified airway epithelium. For example, respiratory syncytial virus-driven cytoskeletal inflammation which is a noncanonical mechanism of bronchiolitis. We also established identified that goblet cell hyperplasia increases SARS-CoV-2 infection replication in chronic obstructive pulmonary disease airway epithelium. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

What research questions will your laboratory focus on in the future?
1.3. Muhammad Faheem: Masfique Mehedi: We focus on elucidating the mechanism of respiratory syncytial virus-driven modulation of cytoskeletal signaling to identify novel therapeutic targets to combat RSV infection and virus-induced bronchiolitis.  
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 4.7




Protocol Videos 
2. Video 2: Establishing Air Liquid Interface (ALI) Culture to Develop Pseudostratified Airway Epithelium
Demonstrator: Faheem Muhammad 
Protocol
2.1. To begin, take normal human bronchial epithelial or NHBE (N-H-B-E) cell suspension [1]. With a P200 (P-Two-Hundred) pipette, add 50,000 resuspended cells in 200 microliters of complete airway epithelial cell or AEC (A-E-C) medium to the apical side of the insert [2]. Incubate the cells at 37 degrees Celsius in an 85% to 95% humidified carbon dioxide cell culture incubator [3].
2.1.1. WIDE: Talent at the working bench with a labelled vial of cells placed in front of him.
2.1.2.  Talent adding 200 microliters of resuspended NHBE cells to the apical side of the insert using a P200 pipette. TXT: Inserts: Pre-coated 6.5 mm plate with 0.4 μm-pore polyester membrane transwell inserts
2.1.3. Talent places the cells in the incubator.

2.2. After 24 hours, observe the cells under the microscope to confirm if they have formed a confluent layer in the well [1].
2.2.1. Microscopic view showing cells forming a confluent layer in the well.

2.3. Once the cells are confluent, transfer the inserts to an empty well using sterile forceps [1]. Using a P1000 (P-One-Thousand) pipette, aspirate all the basal AEC medium [2].
2.3.1. Talent transferring inserts to an empty well with sterile forceps. 
2.3.2. Talent aspirating basal AEC medium with a P1000 pipette.

2.4. Then, add 500 microliters of fresh complete ALI (A-L-I) differentiation medium supplemented with 2% penicillin-streptomycin and 1% amphotericin B to the basal well [1].
2.4.1. Talent adding 500 microliters of fresh complete ALI medium to the basal well using a P1000 pipette. 

2.5. Using sterile forceps, transfer the inserts to the basal well with the added complete ALI medium [1]. With a P200 pipette, gently aspirate the apical AEC medium from the well and incubate it [2-TXT] 
2.5.1. Talent transferring inserts to the basal well using sterile forceps.
2.5.2. Talent gently aspirating apical AEC medium from the well using a P200 pipette. TXT: Incubation: 37 °C in a humid CO2 cell culture incubator

2.6. After 48 hours, transfer the inserts to an empty well with sterile forceps [1]. Using a P1000 pipette, aspirate the old medium and add 500 microliters of fresh, complete ALI medium [2]. Place the inserts back in the well with fresh medium using sterile forceps [3-TXT]. 
2.6.1. Talent transferring inserts to an empty well with sterile forceps.
2.6.2. Talent aspirating old medium and adding 500 microliters of fresh complete ALI medium using a P1000 pipette.
2.6.3. Talent placing inserts back into the well with fresh medium using sterile forceps. TXT: Change the media every 48 h till day 26

2.7. On day 26, using a P200 pipette, add 100 microliters of DPBS to the apical side of the inserts [1]. Incubate at 37 degrees Celsius in a humidified cell culture incubator for 30 minutes [2]. Then, aspirate the DPBS using a P200 pipette [3].
2.7.1. Talent adding 100 microliters of DPBS to the apical side of the inserts using a P200 pipette.
2.7.2. Talent places the cells in the incubator.
2.7.3. Talent aspirating 1x DPBS from the inserts using a P200 pipette.

3. Video 3: Determination of Ciliary Beat Frequency of the Airway Epithelium Obtained from Differentiating Primary NHBE Cells
Demonstrator: Faheem Mohammad
Protocol
3.1. To begin, turn on the microscope, the attached computer, and the environment chamber [1]. Open the chamber door and place the plate containing the inserts with NBHE cells on the microscope stage [2-TXT].
3.1.1. WIDE: Talent turning on the microscope, computer, and environment chamber.
3.1.2. Talent placing the plate with inserts on the microscope stage. TXT: NBHE: Normal Human Bronchial Epithelial

3.2. Once the plate is on the stage, close the chamber [1]. Then, use the microscope stage operating knob to move the plate and bring the inserts into view [2].
3.2.1. Talent closing the chamber door.
3.2.2. Talent operating the stage knob to bring inserts into view.

3.3. Now, select the 20x (Times) magnification lens in phase-contrast mode [1]. Observe the plate through the eyepiece and focus on the cells using the tuning knob [2].
3.3.1. SCREEN: Selection of the 20x magnification lens in phase-contrast mode on the microscope.	Comment by Muhammad Faheem: Not required as the screen recording showing cells are provided in ‘Screenshot2” Steps: 3.9.1 and 3.10.1.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20463718
3.3.2. SCREEN: Focused view of cells under the microscope.

3.4. On the computer screen, click on the SAVA system (Sava-System) icon to open the SAVA program [1]. On the software interface, click on Configure Experiment. In the next tab, click on Create Experiment [2].
3.4.1. SCREEN: Computer screen showing the SAVA system icon being clicked.
3.4.2. SCREEN: Click on Configure Experiment on the software interface. Click on Create Experiment in the next tab.

3.5. Then, in the new tab, enter the directory where the data will be stored in the Enter Experiment Directory Name field and provide details in the Enter Experiment Description field, then click OK [1].
3.5.1. SCREEN: Fields for Enter Experiment Directory Name and Enter Experiment Description being filled in. Click on OK after entering the required details.

3.6. Now, click on The Experiment that was created and is shown in the Directory under the Experiments section [1].
3.6.1. SCREEN: Selecting the created experiment from the Experiments section.

3.7. Afterward, click on Modify and provide sample details in the Sample Description field [1]. Click Add, then click Exit to leave the tab [2].
3.7.1. SCREEN: Clicking on Modify and filling in the Sample Description field.
3.7.2. SCREEN: Click on Add and then Exit to leave the tab.

3.8. On the main software interface, select the created experiment from the dropdown menu in the experiment slot [1].
3.8.1. SCREEN: Selecting the experiment from the dropdown menu on the main interface.

3.9. Then, click on Record Video to monitor the ciliary beat frequency on the computer screen. The screen will show focused ciliary movement [1].
3.9.1. SCREEN: Click on Record Video. Display of focused ciliary movement on the screen.

3.10. For each insert, record 6 different random fields for 2.1 seconds at 120 frames per second [1]. Click on Save Video to monitor the ciliary beat frequency data [2].
3.10.1. SCREEN: Recording of 6 different random fields for 2.1 seconds at 120 frames per second.
3.10.2. SCREEN: Click on Save Video to monitor the CBF data.

3.11. To analyze data, click on Analyse Video on the software interface, and in the next tab, click OK [1].
3.11.1. SCREEN: Clicking on Analyse Video on the software interface. Clicking on OK on the next tab.

3.12. Then go to the following tab and click on Analyse All [1]. Download the spreadsheet generated for each experiment in the computer's SAVA data acquisition folder [2].
3.12.1. SCREEN: Clicking on Analyse All on the tab.
3.12.2. SCREEN: Downloading the spreadsheet to the SAVA data acquisition folder.

3.13. Take the Gaussian mean frequency for data presentation [1].
3.13.1. SCREEN: Display of Gaussian mean frequency being selected for data presentation.
Representative Result
3.14. The ciliary beat frequency reached at least 3 Hertz for both the airway epithelium of healthy adults and those with COPD (C-O-P-D), showing comparable ciliary function [1].
3.14.1. LAB MEDIA: Figure 1.  


4. Video 4: Quantification of Transepithelial Electrical Resistance of Air Liquid Interface-Cultured Pseudostratified Airway Epithelium
Demonstrator: Masfique Mehedi
Protocol
4.1. To begin, turn on the EVOM2 (E-V-O-M-Two) volt ohmmeter using the power switch [1]. Connect the Test Resistor to the EVOM2 at the INPUT (Input) slot [2].
4.1.1. WIDE: Talent turning on the EVOM2 volt ohmmeter using the power switch.
4.1.2. Talent connecting the Test Resistor to the INPUT slot on the EVOM2.

4.2. Monitor the reading on the EVOM2 screen [1]. If the reading is above or below 1000, calibrate the device by turning the ADJ (A-D-J) switch on the EVOM2 using forceps until it shows a uniform 1000 reading [2].
4.2.1. SCREEN: Display of the EVOM2 screen showing the current reading.
4.2.2. Talent using forceps to turn the ADJ switch on the EVOM2 to calibrate the reading to 1000.

4.3. Now, take an empty insert for the experimental control reading [1]. Using a P200 pipette, add 100 microliters of DPBS to the apical side of the empty insert [2-TXT]. Then, add 500 microliters of DPBS to the basal side with a P1000 pipette [3].
4.3.1. Talent holding the empty insert. TXT: Inserts: Pre-coated 6.5 mm plate with 0.4 μm-pore polyester membrane transwell inserts
4.3.2. Talent adding 100 microliters of 1x DPBS to the apical side using a P200 pipette.
4.3.3. Talent adding 500 microliters of 1x DPBS to the basal side using a P1000 pipette.

4.4. Afterward, disconnect the Test Resistor and connect the STX2 (S-T-X-Two) electrode to the INPUT slot on the EVOM2 [1]. Then, gently clean the STX2 electrode with 70% ethanol [2].
4.4.1. Talent disconnecting the Test Resistor and connecting the STX2 electrode to the INPUT slot.
4.4.2. Talent cleaning the STX2 electrode with 70% ethanol.

4.5. Insert the STX2 electrode into the empty insert with DPBS [1], keeping the shorter electrode leg on the apical part and the longer electrode leg on the basal part [2].
4.5.1. Talent inserting the STX2 electrode into the empty insert.
4.5.2. Close-up of the electrode placement with the shorter leg in the apical part and the longer leg in the basal part.

4.6. Now, record the stable reading on the EVOM2 screen [1-TXT]
4.6.1. SCREEN: Display of the stable reading on the EVOM2 screen. TXT: The reading may fluctuate due to movement or other undetermined reasons

4.7. Next, insert the STX2 electrode into the insert with the 26-day differentiated airway epithelium as shown earlier [1-TXT]. Then, record the stable reading on the EVOM2 screen [1-TXT]. Subtract the background from the experimental insert reading for final calculations [2].
4.7.1. Talent adding 100 microliters of 1x DPBS to the apical side using a P200 pipette.
4.7.2. Talent inserting the STX2 electrode into the insert with differentiated epithelium. TXT: Airway epithelium obtained from differentiating primary NHBE cells is used here
4.7.3. SCREEN: Display of the stable reading on the EVOM2 screen. TXT: Take several independent readings to calculate a reliable average
4.7.4. SCREEN: Calculation of the final reading after subtracting the background value.	Comment by Muhammad Faheem: Not required
Representative Results

4.8. Transepithelial electrical resistance values increased in adults with COPD, indicating enhanced membrane impermeability in COPD [1].
4.8.1. LAB MEDIA: Figure 2.  
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