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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:  25
Number of Shots:  57 (35 SC) 

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.
· 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
Answers will be slightly edited in accordance with journal guidelines.

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 Medical Ethics Association of the Seventh Affiliated Hospital of Sun Yat-sen 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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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.
2. Preparation of EEG and Transcutaneous Auricular-Vagus Nerve Stimulation (taVNS) Equipment
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. After preparing all the required electrodes for the procedure [1], put the appropriate electroencephalography or EEG cap on the subject [2].
2.1.1. WIDE: Talent showing the EEG setup and prepped electrodes.
2.1.2. Talent placing EEG cap on the subject. Authors: The preparatory steps are omitted as we are above the 55 shot-limit

2.2. According to the international 10 to 10 system, position the reference electrode at A1 on the left earlobe [2] and place the ground electrode at AFz (A-F-zee) on the frontal midline [3]. Install 30 recording electrodes and 2 electrooculography electrodes [4].
2.2.1. Talent positioning the reference electrode at A1 on the left earlobe.
2.2.2. Talent placing the ground electrode at AFz on the frontal midline.
2.2.3. Talent installing 30 recording electrodes and 2 electrooculography electrodes.

2.3. Set the amplifier input impedance to 1 giga-ohm [1], the input noise to less than 0.4 microvolt [2] and the common-mode rejection ratio to minus 120 decibels [3]. Maintain the electrode-skin interface impedance below 5 kiloohms during recording and sample the EEG signals at 250 hertz [4].
2.3.1. SCREEN: Setting the amplifier input impedance to 1 gigaohm.
2.3.2. SCREEN: Setting the input noise to less than 0.4 microvolt.
2.3.3. SCREEN: Setting the common-mode rejection ratio to minus 120 decibels.
2.3.4. SCREEN: Display showing electrode-skin interface impedance below 5 kiloohms and EEG sampling at 250 hertz.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21128008 

2.4. Now, identify the vertex as the intersection of the interauricular line connecting both earlobes and the nasio-bregmatic line extending from the nasal tip to the glabella [1] and position the Cz electrode at the vertex [2].
2.4.1. Talent identifying the vertex at the intersection of the interauricular line and the nasio-bregmatic line.
2.4.2. Talent positioning the Cz electrode at the vertex.

2.5. Gently insert the amplifier into the EEG cap plug [1] and secure it to the cap [2]. Connect the ear clip stimulation electrode to the ta-VNS host [3].
2.5.1. Talent gently inserting the amplifier into the EEG cap plug.
2.5.2. Talent securing the amplifier to the cap.
2.5.3. Talent connecting the ear clip stimulation electrode to the ta-VNS host.

2.6. Remove the alcohol swab and cleanse the subject's auricular concha [1]. 
2.6.1. Talent removing the alcohol swab and cleansing the subject's auricular concha.

2.7. Next, apply the stimulation electrode to the auricular concha [2].
2.7.1. Talent applying the stimulation electrode to the auricular concha.

2.8. Don the pneumatic glove [1] and adjust it for a comfortable fit to prevent over-tightening or loosening from compromising training outcomes [2].
2.8.1. Talent donning the pneumatic glove.
2.8.2. Talent adjusting the pneumatic glove for a comfortable fit.
 




3. System Initialization and Brain-Computer Interface-Based Training Configuration
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Now, press and hold the green button located on the right side of the Transcutaneous auricular- vagus nerve stimulation or ta-VNS (T-A-V-N-S) host device to power it on [1]. Connect the stimulator to the brain–computer interface-based motor training system via the USB interface [2].
3.1.1. Talent pressing and holding the green button on the ta-VNS host device.
3.1.2. Talent connecting the stimulator to the motor training system using a universal serial bus cable.

3.2. Launch the brain function testing software by opening BCIServer-V1.0.0 (B-C-I-Server-Version 1 point oh) [1].
3.2.1. SCREEN: Opening the BCIServer-V1.0.0 software.

3.3. Click the Start Device button in the upper right corner [1]. Then click the Impedance Detection button [2]. Ensure electrode impedance remains below 5 kiloohms and confirm all indicators display green or yellow before proceeding [3].
3.3.1. SCREEN: Clicking the Start Device button in the upper right corner.
3.3.2. SCREEN: Clicking the Impedance Detection button on the left side.
3.3.3. SCREEN: Display showing electrode impedance values below 5 kiloohms with green or yellow indicators.

3.4. Gently twist the electrode base when a red indicator is detected [1] and reapply saline to the scalp [2]. Sequentially optimize each electrode until the indicator turns green or yellow [3].
3.4.1. Talent gently twisting the electrode base.
3.4.2. Talent reapplying saline to the scalp.
3.4.3. Talent adjusting electrodes sequentially until indicators turn green or yellow.

3.5. Remove the cotton pads tray when impedance remains high [1]. Re-saturate it with saline [2] and reload it into the electrode base and twist gently until impedance reduction is achieved [3].
3.5.1. Talent removing the cotton pads tray from the electrode base.
3.5.2. Talent re-saturating the cotton pads tray with saline.
3.5.3. Talent reloading the tray into the electrode base and gently twisting it.

3.6. Launch the closed-loop ta-VNS system synchronized with the brain–computer interface-based motor training software by opening HandGame-V1.0.0 (hand game version 1) [1]. Enter the subject's name, gender, and date of birth [2].
3.6.1. SCREEN: Opening the HandGame-V1.0.0 software.
3.6.2. SCREEN: Entering subject demographic information including name, gender, and date of birth.

3.7. Access the training settings [1]. Configure contraction speed to high, training site to left hand, motor imagery difficulty to low, and training duration to 20 minutes [2].
3.7.1. SCREEN: Opening the training settings menu.
3.7.2. SCREEN: Setting contraction speed to high, training site to left hand, motor imagery difficulty to low, and training duration to 20 minutes.

3.8. Adjust the current intensity starting at 1 milliampere within a range of 0 to 8.0 milliamperes [1]. Increase the current in increments of 0.2 milliampere until a strong but comfortable tingling sensation is achieved without pain or discomfort [2]. Immediately cease stimulation if pain or discomfort such as burning, muscle twitching, dizziness, palpitations, or dyspnea occurs [3].
3.8.1. SCREEN: Adjusting the current intensity starting at 1 milliampere.
3.8.2. SCREEN: Incrementally increasing the current intensity in 0.2 milliampere steps.
3.8.3. SCREEN: Stopping stimulation.

3.9. Initiate training by selecting the appropriate start option [1] and execute cyclic motor imagery training [2].
3.9.1. SCREEN: Clicking the training start option.
3.9.2. SCREEN: Display showing cyclic motor imagery training in progress.

3.10. Perform individual motor imagery training tasks sequentially in a structured cycle [1]. Record baseline EEG data during a 5 second rest phase for subsequent calibration and analysis [2].
3.10.1. SCREEN: Display showing sequential motor imagery tasks in a structured cycle.
3.10.2. SCREEN: Display showing baseline EEG recording during the rest phase.



4. EEG Processing and Closed-Loop Motor Training
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Perform visual or auditory cue-induced hand grasping imagery training with synchronous EEG acquisition [1]. Quantify attentional focus during motor imagery by deriving a dimensionless brain engagement metric from the EEG signal [2].
4.1.1. Talent guiding and subject performing hand grasping motor imagery training while EEG signals are being acquired beside on the monitor.
4.1.2. SCREEN: Display showing real-time EEG signals with a brain engagement metric output.

4.2. Sample the EEG signals at 250 hertz [1]. Apply an 8 to 30 hertz band-pass filter to retain frequencies of interest [2] and process the signals using a sliding window with a length of 4 seconds and a step of 1 second [3].
4.2.1. SCREEN: Setting EEG sampling rate to 250 hertz.
4.2.2. SCREEN: Applying an 8 to 30 hertz band-pass filter to the signal.
4.2.3. SCREEN: Display showing sliding window processing with 4 second length and 1 second step.

4.3. Compute the power spectral density using Fast Fourier Transform for each window [1]. Calculate the energy of the alpha band from 8 to 13 hertz and the beta band from 14 to 30 hertz [2]. Derive the ratio of beta to alpha energy and normalize it to a value between 0 and 100 [3]. Then, calculate the brain engagement value using the normalized ratio with predefined constants [4].
4.3.1. SCREEN: Display showing Fast Fourier Transform-based power spectral density computation.
4.3.2. SCREEN: Display showing alpha and beta band energy calculations.
4.3.3. SCREEN: Display showing ratio calculation and normalization to a 0 to 100 scale.
4.3.4. SCREEN: Display showing brain engagement value calculation output.

4.4. During the feedback and stimulation phase of 5 seconds, compare the brain engagement value to the predefined threshold of 50 [1]. Initiate pneumatic glove movement and verum ta-VNS simultaneously for 5 seconds when the threshold is met [2]. Withhold pneumatic feedback and ta-VNS and provide auditory cues to encourage persistence when the threshold is not met [3].
4.4.1. SCREEN: Display showing comparison of brain engagement value with threshold of 50.
4.4.2. Talent operating system triggering pneumatic glove movement and ta-VNS.	Comment by Poornima  G: Authors: Please check if this description matches ate narration and represents it correctly?
4.4.3. SCREEN: Display showing auditory cue feedback when threshold is not reached.

4.5. Finally, terminate the closed-loop ta-VNS system synchronized with the brain–computer interface-based motor training software after completion of training [1].
4.5.1. SCREEN: Display showing system shutdown or termination of the training session.

4.6. For the sham control, follow the active brain–computer interface-based motor training protocol exactly [1], but set the ta-vagus nerve stimulation current intensity to 0 milliamperes while maintaining all other parameters for 20 minutes [2].
4.6.1. Subject performing the training task (hand grasping training). 
4.6.2. SCREEN: Setting the ta-vagus nerve stimulation current intensity to 0 milliamperes.

4.7. Preprocess and analyze EEG data to assess event-related desynchronization and alpha–beta band activity [1].
4.7.1. SCREEN: Display showing EEG data being opened in the processing software and then display a representative processed and analyzed data.



4.7.2. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 90.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. A 37-year-old male stroke patient [1] successively underwent a closed-loop ta-VNS and a sham ta-VNS system synchronized with brain-computer interface-based motor training [2].
5.1.1. LAB MEDIA: Table 1
5.1.2. LAB MEDIA: Table 2. Video editor: Highlight the last rows describing “closed-loop ta-VNS system synchronized with BCI-based motor training” and “sham ta-VNS system synchronized with BCI-based motor training”


5.2. All electrode impedances were verified to be at or below the 5 kiloohm threshold prior to task initiation [1].
5.2.1. LAB MEDIA: Figure 3. 

5.3. Stronger event-related desynchronization at electrode C4 was observed during closed-loop ta-VNS synchronized with brain-computer interface-based motor training [1] compared to sham stimulation [2].
5.3.1. LAB MEDIA: Figure 4. Video editor: Highlight panel A  Authors: Is there a particular timeframe you want us to highlight here in A?
5.3.2. LAB MEDIA: Figure 4. Video editor: Highlight panel B 

5.4. Greater contralateral sensorimotor alpha and beta band power reduction was observed during closed-loop ta-VNS synchronized with brain-computer interface-based motor training [1] compared to sham stimulation [2].
5.4.1. LAB MEDIA: Figure 5. Video editor: Show panel A and highlight the large blue region 	Comment by Poornima  G: Authors: Is it correct to highlight the blue region here?
5.4.2. LAB MEDIA: Figure 5. 
[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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