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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   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 protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  19
Number of Shots:  37 (8 SC, 1 Scope) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying to 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
1.3. 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.
What are the current experimental challenges?
1.4. 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.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
1.7. 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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What research questions will your laboratory focus on in the future?
1.10. 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.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Ethics Title Card
This research has been approved by the Michigan State University Institutional Animal Care and Use Committee (IACUC) 



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Intratracheal Instillation of Human Airway Epithelial Cells with Nanoparticles in Mice
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, weigh the mouse to calculate the required dose of bleomycin for each mouse [1].

2.1.1. WIDE: Talent placing the mouse on a digital scale.

2.2. In a 1.7-milliliter microcentrifuge tube, prepare the bleomycin solution using sterilized saline to a volume not exceeding 50 microliters [1] and load the bleomycin solution into a pipette [2]. 

2.2.1. Talent pipetting sterilized saline and bleomycin into a microcentrifuge tube and mixing gently.
2.2.2. Talent aspirating the bleomycin solution into a pipette.

2.3. Preload a syringe with 200 microliters of air to ensure the entire liquid volume is expelled into the trachea while injecting [1].
2.3.1. Talent holding a syringe and pulling air into it.

2.4. Using the previously obtained cell count, calculate the volume of cell suspension that contains 50,000 cells for administration [1].

2.4.1. Talent using a calculator and writing down the count in a notebook.

2.5. After anesthetizing the mouse, assemble the fiber light intubation kit with the optical fiber probe threaded through the laryngoscope and catheter [1-TXT].

2.5.1. Talent assembling the fiber light intubation kit on a lab bench, showing the probe correctly aligned through the laryngoscope and catheter. TXT: Anesthesia:  Isoflurane (2.5 - 3%) 

2.6. To confirm the mouse is anesthetized, check the pedal reflex through a gentle toe pinch on a hind leg [1] and suspend the mouse by its incisors in the supine position on an angled rodent intubation stand [2].

2.6.1. Talent pinching the mouse’s toe gently with forceps and observing the absence of reflex.
2.6.2. Talent placing the anesthetized mouse in supine position with its incisors hooked on the intubation stand.

2.7. Using blunt-ended forceps, grasp the tongue and gently move it upward and leftward to expose the larynx for clear visualization [1].

2.7.1. Talent carefully manipulating the mouse's tongue with blunt-ended forceps to reveal the larynx.

2.8. Turn on the fiber-optic probe and guide it into the mouth to approach the trachea [1]. Use the magnifier of the laryngoscope to enhance visibility and identify the vocal cords at the tracheal opening [2].

2.8.1. Talent powering on the fiber-optic probe and inserting it through the mouth.
2.8.2. SCOPE: View through the laryngoscope showing the vocal cords and tracheal opening clearly illuminated.

2.9. Insert the catheter into the tracheal opening [1] and gently remove the laryngoscope [2]. Then, place a 20-microliter droplet of saline at the upper end of the catheter [3].

2.9.1. Talent inserting the catheter into tracheal opening.
2.9.2. Talent smoothly detaching the laryngoscope.
2.9.3. Talent adding a small droplet of saline to the catheter tip.

2.10. Now, attach the syringe preloaded with 200 microliters of air and push the droplet into the trachea [1]. Load the catheter with up to 50 microliters of cell suspension and instill it using the air-filled syringe [2].

2.10.1. Talent connecting the air-loaded syringe and pushing the droplet into the trachea.
2.10.2. Talent instilling the cell suspension using the same syringe.

2.11. Keep the catheter in place for 5 to 7 seconds to prevent backflow of the liquid from the trachea [1]. Then, gently remove the catheter [2].

2.11.1. Shot of holding the catheter steady.
2.11.2. Talent slowly and carefully withdrawing the catheter.

2.12. Maintain the mouse on the intubation stand in the same position for at least 30 seconds [1].

2.12.1. Shot of the mouse on the stand.

2.13. Remove the mouse from the stand [1] and place it in a recovery cage positioned on a heating pad [2]. Monitor the mouse continuously until it fully recovers from anesthesia [3].

2.13.1. Talent removing the mouse from the stand.
2.13.2. Talent placing the mouse in the recovery cage placed on a heating pad.
2.13.3. Shot of the mouse showing signs of recovery.



3. Magnetic Particle Imaging of the Mouse
Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Set up the mouse bed in the magnetic particle imaging scanner after passing the anesthesia line underneath the bed through the correct connectors [1-TXT].

3.1.1. Talent arranging the mouse bed and routing the anesthesia tubing beneath it, ensuring all connections are secure. TXT: Anesthesia: Isoflurane (2 - 2.5%)

3.2. While the mouse is being sedated, prepare the magnetic particle imaging scanner for imaging [1]. Launch the linked software and create a folder name in the Project field [2] and define the scan in the Exam name domain for identification [3]. Set the Scan Type to 2D scan [4], Scan Mode to Standard [5], Transmit Channels to Multichannel (Isotropic) [6] and Averages per projection to 2 [7].

3.2.1. Talent powering on the magnetic particle imaging scanner.
3.2.2. SCREEN: Show software interface where the talent enters folder name in Project field.
3.2.3. SCREEN: Scan name being entered in Exam name fields.
3.2.4. SCREEN: Setting Scan Type to 2D scan.
3.2.5. SCREEN: Setting Scan Mode to Standard.
3.2.6. SCREEN: Setting Transmit Channels to Multichannel (Isotropic)
3.2.7. SCREEN: Setting Averages per projection to 2.
[bookmark: _Hlk162020732][bookmark: _Hlk162020892]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 (download the guidelines from the link given in the email): https://review.jove.com/files_upload.php?src=20885533 

3.3. After confirming adequate anesthesia with a toe pinch test [1], carefully position the mouse on the magnetic particle imaging bed [2].

3.3.1. Talent gently pinching the mouse’s toe and mouse showing no reflex.
3.3.2. Talent positioning the sedated mouse on the magnetic particle imaging bed.

3.4. Now, push the bed with the mouse into the scanner bore [1] and click on Start Scan in the software interface to initiate imaging [2].

3.4.1. Talent inserting the magnetic particle imaging bed into the scanner bore.
3.4.2. SCREEN: Click on Start Scan button to begin imaging.

3.5. After the scan is completed, remove the mouse from the magnetic particle imaging bed [1] and place it into a recovery cage positioned on a heating pad [2-TXT]. 

3.5.1. Talent gently lifting the mouse off the magnetic particle imaging bed.
3.5.2. Talent placing the mouse into the recovery cage.

3.6. Finally, analyze the acquired images using image analysis software [1].

3.6.1. SCREEN: Display image analysis software interface, loading the scan file and beginning image analysis.

3.6.2. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 205.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. The 2D magnetic particle imaging or MPI signal intensity increased proportionally with the concentration of the iron oxide tracer across all tested cell counts [1], and the highest signal was observed at 250 micrograms per milliliter, which was selected as the optimal labeling concentration [2].
4.1.1. LAB MEDIA: Figure 1A. 
4.1.2. LAB MEDIA: Figure 1A. Video editor: Highlight the blue bars labelled “250 µg/mL” across all cell counts 

4.2. Fluorescence microscopy confirmed successful in vitro labeling of cells, showing red Dextran signals in the cytoplasm and blue DAPI-stained nuclei [1].
4.2.1. LAB MEDIA: Figure 1B. Video editor: Highlight the fluorescing coloured structures

4.3. Signal intensities in 2D MPI images increased with the number of labeled cells, confirming a positive correlation between signal and cell count [1], and 50,000 cells were chosen for transplantation based on this trend [2].
4.3.1. LAB MEDIA: Figure 1C. Video editor: Sequentially highlight the images from “10k” to “60k”
4.3.2. LAB MEDIA: Figure 1C. Video editor: Highlight the “50k” image

4.4. The empty-bed control image showed no background MPI signal, confirming specificity of the scanner to labeled cells [1].
4.4.1. LAB MEDIA: Figure 3A. 

4.5. Successful transplantation of labeled cells into the lungs produced a distinct butterfly-shaped MPI signal with visible distribution in both lungs, validating effective intratracheal delivery [2].
4.5.1. LAB MEDIA: Figure 3B. Video editor: Highlight the symmetrical yellow signal 

4.6. Incomplete cell instillation led to signal appearing in both lungs and neck region, indicating leakage due to premature catheter removal [1].
4.6.1. LAB MEDIA: Figure 3C. Video editor: Highlight both the bright yellow signals

4.7. Misplacement of the catheter into the esophagus instead of the trachea caused the MPI signal to appear lower in the abdomen, indicating deposition of cells in the stomach [1].
4.7.1. LAB MEDIA: Figure 3D. Video editor: Circle the bright yellow signal in the lower part of the image, below the lung area

4.8. After 14 days, ex vivo imaging of the excised lungs revealed the retained presence of labeled cells, confirming transplant persistence [1].
4.8.1. LAB MEDIA: Figure 3E. Video editor: Zoom in on the bright yellow signal within and the lung tissue a the white platform towards the left
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