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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:  21
Number of Shots:  37 

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.



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.
2. Establish Pre-treatment Model Fit with Manual Tuning
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, identify the treatment-induced electroencephalography-event-related potential or EEG-ERP (E-E-G-E-R-P) biomarker [1] and initialize the default Human Neocortical Neurosolver or HNN (H-N-N) model [2].
2.1.1. WIDE: Talent in front of the computer with the selected EEG-ERP markers displayed on the screen. Videographer: Please obtain CU shot as well for this shot.
2.1.2. SCREEN: The HNN interface is being shown.
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/files_upload.php?src=21538538

2.2.  Then, start with the canonical HNN event-related potential simulation and its default parameters [1]. Manually tune the scaling factor and exogenous drive parameters to fit the pre-treatment event-related potential [2].
2.2.1. SCREEN: Talent opening the canonical HNN event-related potential simulation with its default parameters.
2.2.2. SCREEN: Show the scaling factor and exogenous drive parameters being manually adjusted to fit the pre-treatment event-related potential.

2.3. Click the Load data button on the menu bar located on the lower left portion of the graphical user interface window [1].
2.3.1. SCREEN: Show the cursor clicking the Load data button on the lower left menu bar of the graphical user interface window.
2.4. In the file browser window, select a CSV file or text file containing the event-related potential waveform to be modeled as the target waveform [1]. Ensure that the file is comma-delimited and formatted with 2 columns: the first column containing time in milliseconds, and the second column containing the source-localized empirical dipole waveform in nanoampere-meters [2]. Treat the first row as a header without data values, and optionally include informative column labels [3].
2.4.1. SCREEN: Show the file browser window and select a comma-separated values file or text file containing the target event-related potential waveform.
2.4.2. SCREEN: Show the selected comma-delimited file formatted with 2 columns for time in milliseconds and source-localized empirical dipole waveform in nanoampere-meters.
2.4.3. SCREEN: Show the first row as a header with optional column labels.

2.5. In the Simulation Parameters panel, set the desired values of tstop (T-Stop) to control the simulation length, dt (D-T) for the integration time step, and Trials for the number of repeated simulations with identical model parameters [1]. Select Backend as either serial or parallel and specify the number of computer Cores [3].
2.5.1. SCREEN: Show the Simulation Parameters panel and set the tstop, dt, and Trials fields controlling simulation length, integration time-step, and repeated simulations.
2.5.2. SCREEN: Show Backend being selected as either serial (Joblib) or parallel (MPI), and the number of computer Cores being specified.
2.6. Click the Run button to start the default simulation of a canonical event-related potential [1].
2.6.1. SCREEN: Show the cursor clicking the Run button to start the default canonical event-related potential simulation.
2.7. Click the Visualization tab on the top left of the graphical user interface window [1]. Then, click the dropdown menu labeled Data to compare and select the loaded target waveform from the previous step [2]. Click Clear axis to reset the plot [3].
2.7.1. SCREEN: Show the cursor clicking the Visualization tab on the top left of the graphical user interface window.
2.7.2. SCREEN: Show the Data to compare dropdown menu being opened and the loaded target waveform being selected.
2.7.3. SCREEN: Show the cursor clicking the Clear axis button and the plot area resetting.
2.8. Click Add plot to generate a new plot with the simulated initial ERP waveform and the target waveform overlaid together [1]. Display the automatically calculated correlation coefficient and root mean squared error between the 2 waveforms [2].
2.8.1. SCREEN: Show the cursor clicking the Add plot button and generating an overlaid plot of the simulated initial event-related potential waveform in blue and the target waveform in orange.
2.8.2. SCREEN: Show the plot displaying the automatically calculated Corr and RMSE values between the 2 waveforms.
2.9. Next, modify the scaling factor by manual hand tuning to approximately match the magnitudes of the simulated and empirical dipole waveforms [1]. Set the default Dipole scaling parameter in the Simulation tab to 3000 [2].
2.9.1. Show the scaling factor being manually adjusted to match the magnitudes of the simulated and empirical dipole waveforms.
2.9.2. SCREEN: Show the Dipole scaling parameter in the Simulation tab being set to 3000.
2.10. Modify the mean and standard deviation of exogenous drives by manual hand tuning to obtain a closer fit to the timing of the empirically recorded pre-treatment ERP peaks [1].
2.10.1. SCREEN: Show the mean and standard deviation values of the exogenous drives being manually adjusted to better fit the empirically recorded pre-treatment event-related potential peaks.
2.11. Identify the simulated ERP peaks that are misaligned in time with the empirical ERP waveform [1].
2.11.1. SCREEN: Show the simulated and empirical event-related potential waveforms overlaid with misaligned peaks visible.
2.12. Click the External drives tab on the top left of the graphical user interface window [1]. Click the dropdown menu of the exogenous drive whose Mean time is closest to the misaligned peak [2].
2.12.1. SCREEN: Show the cursor clicking the External drives tab on the top left of the graphical user interface window.
2.12.2. SCREEN: Show the dropdown menu of the selected exogenous drive being opened.
2.13. Modify the values in the Mean time and Std dev time (Standard deviation time) text boxes to better match the timing and width of peaks in the target waveform [1]. Adjust the Mean time to shift peak timing and adjust Std dev time to change peak width [2].
2.13.1. SCREEN: Show the Mean time and Std dev time text boxes being modified to better match the target waveform peaks.
2.13.2. SCREEN: Show the waveform peaks shifting in timing and width as the Mean time and Std dev time values are adjusted.
2.14. Set the Mean time of the evprox1 (E-V-Prox-One) external drive to 60 milliseconds, evdist1 (E-V-Dist-One) to 100 milliseconds, and evprox2 (E-V-Prox-Tvwo) to 150 milliseconds [1].
2.14.1. SCREEN: Show the Mean time value for the evprox1, evdist1 and evprox2 external drive being set to 60, 100 and 150 md respectively.
2.15. Next, modify the synaptic weights of exogenous drives by manual hand tuning [1] to obtain a closer fit to the magnitude of the empirically recorded ERP peaks [2].
2.15.1. Talent adjusting the synaptic weights of exogenous drives. 
2.15.2. SCREEN: Show the adjusted magnitude of the empirically recorded event-related potential peaks.
2.16. Identify the simulated ERP peaks that are misaligned in magnitude with the empirical ERP waveform [1].
2.16.1. SCREEN: Show the simulated and empirical event-related potential waveforms overlaid with mismatched peak magnitudes visible.
2.17. Click the External drives tab on the top left of the graphical user interface window [1]. Click the dropdown menu of the exogenous drive whose Mean time is closest to the misaligned peak [2].
2.17.1. SCREEN: Show the cursor clicking the External drives tab on the top left of the graphical user interface window.
2.17.2. SCREEN: Show the dropdown menu of the selected exogenous drive being opened.
2.18. Set the AMPA weights of the evdist1 drive to 0.014243 for L5_pyramidal and 0.0000007 for L2_pyramidal [1].
2.18.1. SCREEN: Show the AMPA weights values for the evdist1 drive being set to L5_pyramidal = 0.014243 and L2_pyramidal = 0.0000007.
2.19. Assign the NMDA weights of the evdist1 drive as 0.0080074 for L5_pyramidal and 0.0004317 for L2_pyramidal [1]. For the evprox2 drive, configure the AMPA weights to 0.0684013 for L5_pyramidal and 0.143884 for L2_pyramidal [1].
2.19.1. SCREEN: Show the NMDA weights values for the evdist1 drive being set to L5_pyramidal = 0.0080074 and L2_pyramidal = 0.0004317.
2.19.2. SCREEN: Show the AMPA weights values for the evprox2 drive being set to L5_pyramidal = 0.0684013 and L2_pyramidal = 0.143884.
2.20. After completing the modifications in the previous steps, click the Simulation tab and enter “pre-treatment_handtuned” in the Name text box [1].
2.20.1. SCREEN: Show the cursor clicking the Simulation tab and entering “pre-treatment_handtuned” into the Name text box.
2.21. Click the Run button to simulate the modified parameter set [1]. Inspect the generated plot in the figure panel [1]. Access previous plots using the corresponding figure tabs and save the model outputs [2].
2.21.1. SCREEN: Show the cursor clicking the Run button to execute the modified parameter set.
2.21.2. SCREEN: Show the generated plot displayed in the figure panel.
2.21.3. SCREEN: Show the corresponding figure tabs being selected to access previous plots.


Video editor: Insert title card to show the given information
· Establish post-treatment model fit
· Uncertainty quantification with SBI and separability assessment
· Perform examination, validation, and further model constraint

2.21.4. 

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: 98.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. The parameter distributions for pre-treatment and post-treatment ERPs were visualized using a pairplot [1].
3.1.1. LAB MEDIA: Figure 10A. 
3.2. Thalamocortical synchrony exhibited the greatest pre- to post-treatment separability with the lowest overlap value of 0.07 [1] which increased following treatment [2].
3.2.1. LAB MEDIA: Figure 10A(i). Video editor: Highlight the overlap value labelled “OVL: 0.07” above the thalamocortical synchrony distribution
3.2.2. LAB MEDIA: Figure 10A(iii). Video editor: Highlight the red post-treatment distribution shifted to the right of the blue pre-treatment distribution
3.3. Pre-treatment waveforms closely matched simulations generated from posterior samples, with a correlation coefficient of 0.99 [1]. Post-treatment waveforms closely matched simulations generated from posterior samples, with a correlation coefficient of 0.96 [2].
3.3.1. LAB MEDIA: Figure 10B. Video editor: Highlight the blue pre-treatment waveform closely overlapping the black posterior sample waveforms and zoom in on the text “Corr: 0.99”
3.3.2. LAB MEDIA: Figure 10C. Video editor: Highlight the red post-treatment waveform closely overlapping the black posterior sample waveforms and zoom in on the text “Corr: 0.96”
3.4. Simulated ERPs sampled from pre-treatment and post-treatment parameter distributions were shown alongside corresponding cell-specific spiking activity [1].
3.4.1. LAB MEDIA: Figure 11A and Figure 11B. 
3.5. Reduced spiking activity in layer 5 pyramidal neurons were observed following treatment [1].
3.5.1. LAB MEDIA: Figure 11C and Figure 11D. Video editor: Highlight the red spike activity dots in the lower panels 
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