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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: 18
Number of Shots: 49 

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 up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

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 20 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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 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 20 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 20 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 20 or fewer words.
What questions will future research focus on?
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 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 Ethics Committee at the First Affiliated Hospital of Nanjing Medical University. Written informed consent was obtained from the participants


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. Preparation of the Head Model using a Neuronavigation System
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. [bookmark: _Hlk212725480]Before starting the assessment, explain the aim of the assessment, the main experimental procedures, and any potential risk factors associated with the study [1-TXT]. Request an acknowledgment of the consent process and obtain a signature on the informed consent form [2].
2.1.1. WIDE: Talent speaking with the participant and explaining the assessment goals and experimental procedures using visual aids. TXT: Respond to any questions or concerns from the participant 
2.1.2. Talent handing over the informed consent form and pointing out the signature area as the participant signs the document.

2.2. To identify the functional motor hotspot in the primary motor cortex corresponding to the contralateral target muscle, use the system to obtain real-time visual feedback of the TMS coil position and its alignment with anatomical landmarks [1]. Confirm accurate targeting using the visual feedback from the neuronavigation software [2].
2.2.1. Talent positioning the transcranial magnetic stimulation coil near the participant’s scalp.
2.2.2. SCREEN: Show the neuronavigation system providing real-time visual feedback of the coil alignment with the anatomical landmarks and the highlighted target area.
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=21174673

2.3. Now, generate a three-dimensional head model using either the standard brain templates within the neuronavigation software or individual MRI scans [1]. Select either and register anatomical landmarks across the axial, sagittal, and coronal planes [2]. Perform scalp surface segmentation to complete the generation of the three-dimensional head model [3].
2.3.1. SCREEN: Talent selecting between standard template and individual MRI scan in the neuronavigation software.
2.3.2. SCREEN: Show the software interface as anatomical landmarks are registered across axial, sagittal, and coronal views.
2.3.3. SCREEN: Show the segmentation process in the software as a 3D head model is rendered.

2.4. After completing head model registration, perform coil calibration to ensure precise real-time tracking within the neuronavigation system [1]. In the software, navigate to TMS Settings, click on Calibrate Coil, and select Calibrate Tool Faces [2]. Place the TMS coil with reflective markers on the designated calibration block [3]. Align fiducial points on the physical coil with the matching points on the calibration block under software guidance [4].
2.4.1. Talent in front of the computer screen, navigating through the software.
2.4.2. SCREEN: Show the TMS Settings panel, selecting Calibrate Coil > Calibrate Tool Faces.
2.4.3. Talent placing the TMS coil with reflective markers on the calibration block.
2.4.4. SCREEN: Show the software guiding the alignment of fiducial points on the coil with the calibration block.

2.5. After initial calibration, follow the system prompt to place the coil over the calibration block and confirm its position for accuracy [1]. Then, click on Calibrate to start automatic calibration [2]. Accept only those calibrations with a spatial error less than 3 millimeters; otherwise, repeat the calibration process [3]. Ensure that the coil’s position, orientation, and tilt angle are reliably tracked throughout the entire transcranial magnetic stimulation session [4].
2.5.1. Talent positioning the TMS coil on the calibration block following system instructions.
2.5.2. SCREEN: Show the user clicking on the Calibrate button in the software to initiate automatic calibration.
2.5.3. SCREEN: Display the system’s calibration results, highlighting a spatial error below 3 millimeters, and prompting for recalibration if above.
2.5.4. SCREEN: Show real-time tracking of coil position, orientation, and tilt angle confirmed by the software interface.


3. Motor Hotspot Identification

Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Ask the participant to sit in a comfortable chair with both back and arm support to minimize head and body movement [1]. Instruct the participant to keep both hands completely relaxed and still throughout the procedure [2-TXT]. 
3.1.1. WIDE: Participant sitting in a supportive chair with arm and back support.
3.1.2. Talent instructing the participant to relax and keep both hands still during the procedure. TXT: Avoid movements of the non-targeted hand

3.2. Attach infrared reflective markers to the participant’s forehead to enable real-time head tracking during the session [1] and secure the markers using adhesive patches [2]. Confirm that the markers are recognized by the neuronavigation system, indicated by their green appearance on screen [3].
3.2.1. Talent applying infrared reflective markers to the participant’s forehead.
3.2.2. Talent pressing adhesive patches firmly to secure the markers in place.
3.2.3. SCREEN: Show the neuronavigation interface displaying green markers, confirming recognition.

3.3. Using a tracked pointer, mark three anatomical landmarks on the participant’s scalp: the nasion, the left supratragic notch, and the right supratragic notch [1]. Allow the neuronavigation system to register the participant’s actual head position with the three-dimensional head model [2].
3.3.1. Talent using a tracked pointer to touch the nasion, left supratragic notch, and right supratragic notch on the participant’s head.
3.3.2. SCREEN: Show the software registering the landmark points and aligning them with the 3D model.

3.4. Using the same pointer, collect approximately 200 to 300 additional points on the scalp to improve registration accuracy [1]. Allow the neuronavigation software to automatically generate an individualized head shape model from these points to optimize alignment between the MRI scans and the actual coordinate system [2].
3.4.1. Talent moving the pointer across the scalp while collecting multiple points.
3.4.2. SCREEN: Show the software generating an individualized head shape model and refining the alignment.

3.5. Next, place surface electrodes 2 centimeters apart on the abductor pollicis brevis muscle in a belly-tendon montage [1]. Position the reference electrode distally near the interphalangeal joint of the thumb [2]. Record motor evoked potentials at a sampling rate of 100,000 hertz, with a resolution of less than 0.2 microvolts and a frequency response range of 1 to 25 kilohertz [3]. Ensure electrode impedance remains below 5 kiloohms [4]. Before proceeding, verify that the baseline electromyography signal shows minimal noise, a stable waveform, and no visible drift or electrical interference [5].
3.5.1. Talent placing surface electrodes 2 centimeters apart on the abductor pollicis brevis muscle.
3.5.2. Talent positioning the reference electrode near the thumb's interphalangeal joint.
3.5.3. SCREEN: Show the recording settings set to 100,000 hertz sampling rate, resolution under 0.2 microvolts, and frequency range between 1 and 25 kilohertz.
3.5.4. SCREEN: Show the impedance levels below 5 kiloohms for all electrodes.
3.5.5. SCREEN: Display the baseline EMG waveform with minimal noise and no drift or interference.

3.6. Next, administer single-pulse TMS approximately 5 centimeters lateral and 0 to 1 centimeters anterior to the vertex, contralateral to the target muscle [1]. Use this to determine the primary motor cortex coordinates that elicit the maximal motor evoked potential amplitude for motor hotspot localization [2]. Instruct the participant to keep their hand completely relaxed to prevent voluntary muscle contractions that may affect measurements [3].
3.6.1. Talent positioning the TMS coil 5 centimeters lateral and 1 centimeter anterior to the vertex.
3.6.2. SCREEN: Show the neuronavigation software displaying real-time MEP amplitude readings during single-pulse stimulation.
3.6.3. Talent instructing the participant to keep the hand relaxed and still.

3.7. Orient the handle of the coil 45 degrees posterior to the midline to direct the electromagnetic current perpendicularly to the central sulcus [1]. Systematically move the coil in 1-centimeter steps around the motor cortex region in all directions, anterior, posterior, medial, and lateral, at 5-second intervals [2]. Identify the motor hotspot as the site that produces the largest motor evoked potential amplitude and the shortest latency in the relaxed abductor pollicis brevis muscle [3].
3.7.1. Talent holding the coil at a 45-degree posterior angle to the midline.
3.7.2. Talent moving the coil around the marked region in 1-centimeter steps, pausing at each position for 5 seconds.
3.7.3. SCREEN: Show the MEP waveform with the highest amplitude and shortest latency being flagged as the motor hotspot.

3.8. After identifying the motor hotspot, immediately mark it in the neuronavigation system [1]. Allow the system to automatically record key spatial parameters, including the distance between the coil and the target point, the tilt deviation, and the rotation deviation [2]. Use these values to ensure accurate and reproducible coil placement during stimulation [3].
3.8.1. SCREEN: Show the motor hotspot being marked in the neuronavigation software interface.
3.8.2. SCREEN: Display the system automatically logging coil-to-target distance, tilt deviation, and rotation deviation.
3.8.3. Talent reviewing the recorded metrics to confirm alignment for consistent coil positioning.

3.9. Using the same surface electromyography setup and parameters, measure the peak-to-peak amplitude of the motor evoked potential [1]. Define the resting motor threshold or RMT (R-M-T) as the minimum TMS stimulus intensity that produces motor evoked potentials over 50 microvolts in at least 5 of 10 single-pulse trials [2].
3.9.1. SCREEN: Show the EMG interface displaying peak-to-peak amplitude values during stimulation using the same setup.
3.9.2. SCREEN: Display results identifying responses above 50 microvolts in 5 out of 10 trials, with threshold intensity highlighted.

3.10. Record 20 consecutive motor evoked potentials at 5-second intervals from the motor hotspot as a baseline measurement [1]. Set the stimulation intensity to 120 percent of the RMT to evoke approximately 1 millivolt motor evoked potentials [2].
3.10.1. SCREEN: Show the EMG display collecting 20 motor evoked potential waveforms at 5-second intervals.
3.10.2. SCREEN: Stimulation intensity is being set to 120 percent of resting motor threshold.
3.11. Deliver stimulation using a TMS device [1]. Set the stimulation intensity to 80 percent of the RMT to induce long-term potentiation-like plasticity [2]. Apply bursts of three pulses at 50 hertz, repeated at 5 hertz [3-TXT]. 
3.11.1. Talent holding the coil over the motor hotspot.
3.11.2. SCREEN: Show device interface with intensity set to 80 percent of resting motor threshold.
3.11.3. [bookmark: OLE_LINK45][bookmark: OLE_LINK57]SCREEN: Display settings showing bursts of three pulses at 50 hertz delivered at 5 hertz intervals. TXT: Repeat a 2 s train/10 s; Total of 192 s (600 pulses)

3.12. At 5, 10, 15, and 30 minutes after the iTBS, record 20 motor evoked potentials using the same stimulation intensity to assess plasticity [1].
3.12.1. SCREEN: Show the EMG display recording motor evoked potentials at 5, 10, 15, and 30 minutes post-intervention, labeled by timepoint and intensity.

3.13. Calculate the mean peak-to-peak amplitude of the 20 motor evoked potentials recorded at baseline and at each post-stimulation time point to quantify cortical excitability [1]. Express the post-stimulation amplitudes as normalized ratios relative to baseline to standardize measurements across sessions and individuals [2]. The final output should include both raw and normalized motor evoked potential amplitudes from the last time point following iTBS [3].
3.13.1. SCREEN: Show the data analysis software calculating mean amplitudes from each time point and plotting the results.
3.13.2. SCREEN: Display normalization of post-stimulation motor evoked potentials to baseline values.
3.13.3. SCREEN: Highlight the final values for raw and normalized motor evoked potential amplitudes at 30 minutes post-stimulation.

3.13.4. 

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: 78.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
4.1. Following iTBS stimulation, motor evoked potential amplitudes were recorded at multiple time points to assess cortical excitability over time [1].
4.1.1. LAB MEDIA: Figure 6. Video editor: Show all four panels (A, B, C, D) representing the sequential MEP traces at post-stimulation time points.

4.2. Mean raw motor evoked potential amplitude increased after stimulation, peaking at 15 minutes and declining by 30 minutes [1].
4.2.1. LAB MEDIA: Figure 7. Video editor: Highlight the rising line from baseline to 15 minutes, then the drop at 30 minutes on the graph.

4.3. Normalized motor evoked potential amplitude showed a similar trend, increasing above baseline and gradually declining by 30 minutes [1]. The mean normalized motor evoked potential amplitude across all post-stimulation time points exceeded 1.1, classifying the participant as facilitated [2].
4.3.1. LAB MEDIA: Figure 8. Video editor: Highlight the upward slope in the red line from baseline to 15 minutes, followed by the decrease at 30 minutes.
4.3.2. LAB MEDIA: Figure 8. Video editor: Emphasize that all data points from 5 to 30 minutes lie above the 1.1 value line on the vertical axis.



 2025, Journal of Visualized Experiments		Page 9 of 9
image1.png




