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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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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: 16
Number of Shots: 32

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Animal Welfare and Ethics Committee of the First Hospital of Jilin University.


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

Author: For better continuity and flow, Steps 4.3 and 4.4 in the script have been included from the unhighlighted portions of the manuscript.

2. Loading Schwann Cells with Magnetic Nanoparticles	Comment by Vipasha Sharma: Is the title correct?
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin with, obtain Schwann cells [1]. Seed the Schwann cells in imaging-compatible ibidi culture dishes or microfluidic culture chambers and allow the cells to adhere and recover [2].
2.1.1. WIDE: Talent bringing the cells and placing them in biosafety cabinet
2.1.2. Talent transferring the Schwann cells in an imaging-compatible ibidi culture dish or microfluidic culture chamber and allowing the cells to adhere
Author: Could you please verify whether you used ibidi culture dishes or microfluidic culture chambers?

2.2. Replace the existing medium with  fresh culture medium containing 15 micrograms per milliliter of functionalized superparamagnetic iron oxide nanoparticles [1]. Incubate the cells for 12 hours to allow magnetic nanoparticle loading [2]. Inspect the cell morphology before proceeding [3].
2.2.1. Talent replacing the existing medium with a fresh culture medium containing 15 micrograms per milliliter of f-SPIONs.
2.2.2. Talent placing the cells for a 12-hour incubation.
2.2.3. SCOPE: Cell morphology being inspected before proceeding
Author: What is the full form of f-SPIONs, and how to pronounce f-SPIONs?
Author: Please verify whether the incubation is done at room temperature.
Author: Please verify whether the cells were inspected using a microscope. Whether the screen is attached to it for screen recording or will it be a SCOPE shot?

2.3. Remove the nanoparticle-containing medium [1]. Wash the cells thoroughly with PBS containing 1 millimolar deferoxamine [2] and replace the wash solution with an imaging-compatible live-cell medium [3]. Confirm  low extracellular-particle background before imaging [4].

2.3.1. Talent removing the nanoparticle-containing medium
2.3.2. Talent washing the cells thoroughly with phosphate-buffered saline containing 1 millimolar deferoxamine
2.3.3. Talent replacing the wash solution with an imaging-compatible live-cell medium
2.3.4. SCREEN: The culture being inspected to confirm low extracellular-particle background

Author: Is the washing done using a centrifuge? If yes, then what are the parameters?
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/account/file-uploader?src=21863973 
3. Integration of the Electromagnet with Confocal Imaging
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Install the live-cell culture chamber on the stage of the confocal microscope [1]. Place the electromagnet at its pre-calibrated position within the live-cell culture chamber so that the culture dish lies within the effective stimulation region [2]. 
3.1.1. Talent installing the live-cell culture chamber on the stage of the confocal microscope 
3.1.2. Talent placing the electromagnet device at the pre-calibrated position within the live-cell culture chamber 
3.2. Energize the electromagnet according to the preset parameters and confirm effective gradient magnetic field exposure within the culture dish area [1]. Confirm that the objective lens reaches the focal plane without interference [2] and the device does not obstruct objective positioning or stage movement [3].
3.2.1. Talent energizing the electromagnet according to the preset parameters and confirming effective gradient magnetic field exposure within the culture dish area
3.2.2. Talent confirming that the objective lens can reach the focal plane without interference
3.2.3. Talent confirming unobstructed objective positioning and stage movement
Author: Will the shot 3.2.1 be performed manually or through software?
Author: How will the confirmation be done in shots 3.2.2 and 3.2.3?

3.3. To compensate for heat generated during electromagnet operation, adjust the temperature settings of the live-cell chamber to maintain an internal environment of 37 degrees Celsius and 5% carbon dioxide [1]. Confirm that the entire system operates normally and stably [2].
3.3.1. Talent adjusting the temperature settings of the live-cell chamber components according to the pre-determined optimal culture conditions
3.3.2. Talent confirming normal and stable operation of the entire system
Author: How will you confirm that the system operates normally and stably?

4. Functional Calcium Imaging in Living Cells
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Add Krebs-Ringer's solution at pH 7.4 containing 3 micromolar Fluo-4 AM (Floo-four-A-M) and 0.1 percent Pluronic F-127 (F-one-twenty-seven) to the cells [1]. Incubate the cells at 37 degrees Celsius for 30 minutes [2].	Comment by Vipasha Sharma: Author, please confirm whether the pronunciation is correct. Also, could you please provide their full name.
4.1.1. Talent adding the 3 micromolar Fluo-4 AM and 0.1% Pluronic F-127 to the cells
4.1.2. Talent placing the culture in the incubator at 37 °C

4.2. After incubation, wash the cultures twice with PBS [1]. Transfer them to the live-cell imaging platform of the confocal laser scanning microscope [2].
4.2.1. Talent washing the cultures twice with PBS
4.2.2. Talent transferring the cultures to the live-cell imaging platform of the confocal laser scanning microscopy system

4.3. Using the positioning grid on the bottom of the ibidi culture dish, image five predefined locations [1]. Divide each imaging field into 25 equal regions and select zero to three cells from each region for fluorescence quantification, according to cell density [2].
4.3.1. SCREEN: Five predefined imaging locations being selected using the dish-positioning grid
4.3.2. SCREEN: An imaging field being divided into 25 equal regions, with zero to three cells selected per region

4.4. Define the complete outline of an individual cell as the region of interest [1]. Select a cell-free region for background measurement [2] and subtract its mean fluorescence intensity from each region-of-interest value [3]. Monitor the magnetically induced calcium response as the change in fluorescence intensity within each region of interest [4].
4.4.1. SCREEN: The complete outline of an individual cell being defined as the region of interest
4.4.2. SCREEN: A cell-free region being selected for background measurement
4.4.3. SCREEN: Mean background fluorescence being subtracted from the region-of-interest values
4.4.4. SCREEN: The change in fluorescence intensity being monitored within the selected cell region
Author: Please check the sequence of step 4.4.

5. Time-Lapse Imaging and Magnetic Stimulation
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Set the time-lapse imaging parameters to an acquisition interval of 2.1 seconds per frame, a total acquisition duration of 650 seconds, and standard high-resolution optical-section imaging using 1 Airy unit [1].
5.1.1. SCREEN: The time-lapse imaging parameters being set to an acquisition interval of 2.1 seconds per frame, a total acquisition duration of 650 seconds, and standard high-resolution optical-section imaging using 1 Airy unit
5.2.  During cellular imaging, continuously acquire images for 50 seconds without a current input to record the intracellular calcium fluorescence intensity in the absence of magnetic force stimulation [1]. Normalize the fluorescence intensity recorded during the first 50 seconds and define it as the baseline fluorescence intensity [2].
5.2.1. SCREEN: Images being continuously acquired for 50 seconds without a current input 
5.2.2. SCREEN: The fluorescence intensity recorded during the first 50 seconds being normalized and defined as the baseline fluorescence intensity
5.3. Apply a constant current input of 3.0 amperes to the electromagnet to expose the Schwann cells loaded with magnetic nanoparticles to a gradient magnetic field of 3.25 teslas per meter [1]. Continue time-lapse imaging for 10 minutes to record stimulated intracellular calcium fluorescence [2].
5.3.1. Talent applying a constant current input of 3.0 amperes to the electromagnet 
5.3.2. SCREEN: Time-lapse images being continuously acquired for 10 minutes to record the stimulated intracellular calcium fluorescence intensity 
5.4. After acquisition, calculate the change in fluorescence intensity relative to the baseline [1].
5.4.1. SCREEN: Change in fluorescence intensity relative to the baseline being calculated
Authors: Step 5.4 has been added to better connect the protocol with the Results section.
5.5. 


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: 62
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Under magnetic stimulation mediated by functionalized superparamagnetic iron oxide nanoparticles, Schwann cells showed an increase in fluorescence relative to baseline [1].
6.1.1. LAB MEDIA: Figure 4D. Video editor: Please highlight the fluorescence curves from the baseline region on the left to the increased fluorescence region following stimulation

6.2. The change in calcium ion fluorescence intensity in the magnetic stimulation group was significantly higher than in the normal control group [1], the functionalized superparamagnetic iron oxide nanoparticle control group [2], and the gradient magnetic field control group [3].

6.2.1. LAB MEDIA: Figure 4E. Video editor: Please highlight the bar labeled as “Normal” group and the “f-SPIONs+GMF” group
6.2.2. LAB MEDIA: Figure 4E. Video editor: Please highlight the bar labeled as the “f-SPIONs” group and the “f-SPIONs+GMF” group
6.2.3. LAB MEDIA: Figure 4E. Video editor: Please highlight the bar labeled as “GMF” group and the “f-SPIONs+GMF” group
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