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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: 34

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 University of California, San Francisco  


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. Deep Brain Stimulation Recording Configuration
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, use the clinical programmer to access the BrainSense programming feature for longitudinal deep brain stimulation configuration [1]. Open the BrainSense programming feature from the Stimulation settings under the BrainSense tab [2]. Select setup,  and run the signal test [3].
2.1.1. WIDE: Talent seated at the workstation and operating the clinical programmer
2.1.2. SCREEN: Stimulation settings being opened. BrainSense tab being selected
2.1.3. SCREEN: Setup being selected and Run Signal Test being selected
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=22113158  

2.2. On the Sensing Setup - Electrode Configuration screen, select bipolar recording contacts [1]. Use monopolar stimulation and select recording contacts that flank the monopolar stimulation contacts [2]. Enter the center frequency of interest for recording [3]. 
2.2.1. SCREEN: Sensing Setup - Electrode Configuration screen being opened. Bipolar recording contacts being selected
2.2.2. SCREEN: Monopolar stimulation contact and flanking recording contacts being configured
2.2.3. SCREEN: Center frequency for recording being specified

2.3. Configure BrainSense timeline recording to longitudinally collect power over 10-minute intervals within a predefined 5-hertz frequency band centered at the specified frequency, with data stored by the implantable pulse generator for approximately 1 month [1]. Select save and exit and end the session [2].	Comment by Vipasha Sharma: Is this correct here, as in the subsequent sections, the intracranial DBS recording is going on?
2.3.1. SCREEN: BrainSense timeline recording configuration being configured for longitudinal power collection within the predefined 5-hertz frequency band
2.3.2. SCREEN: Save and Exit being selected and the session being ended

3. Medication, Self-Report, and Wearable Tracking
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Document the participant’s medications, including the medication name, dose, frequency, time, and date of administration [1]. Create a structured online database to record medication administration times throughout the deep brain stimulation recording period for temporal alignment with the neural data [2], and log every medication initiation, dose increase, dose decrease, or discontinuation, along with the new dose, frequency, and clinical rationale [3].
3.1.1. Talent recording the medication name, dose, frequency, time, and date of administration while the participant provides the medication details
3.1.2. SCREEN: Structured online database being created for recording medication administration times
3.1.3. SCREEN: Medication change type, date, new dose and frequency, and clinical rationale being recorded

3.2. Create an online database to record self-reported changes in symptoms [1]. Following a medication adjustment, ask the participant to complete brief online symptom questionnaires while intracranial deep-brain stimulation recordings are acquired in parallel [2].

3.2.1. SCREEN: Online database being created for recording self-reported symptom changes
3.2.2. Talent asking the participant to complete the brief online symptom questionnaire

3.3. Provide the participant with a wearable sensor for passive behavioral data collection [1]. Collect wearable sensor data in parallel with ongoing intracranial deep-brain stimulation recording, and ensure timely synchronization with deep-brain stimulation recording data [2].
3.3.1. Talent providing the participant with the wearable sensor and the participant wearing the sensor
3.3.2. SCREEN: Wearable sensor and intracranial recording data being collected in parallel and synchronized	Comment by Vipasha Sharma: Author: Can these two  be shown together?

4.  Data Export and Integration
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Following each scheduled visit, open the Reports screen of the deep brain stimulation programming software on the clinician programmer [1] and select Export JSON (JAY-son) Session Data to generate 10-minute average power timeline data collected over several weeks [2].
4.1.1. SCREEN: Reports screen being opened in the deep brain stimulation programming software 
4.1.2. SCREEN: Export Json Session Data being selected to generate the 10-minute average power timeline 

4.2. Convert the exported files from their native JavaScript Object Notation format and extract the data into MATLAB-compatible MAT structures for offline processing [1]. Convert timestamps from coordinated universal time to local time to accurately align the data with local medication administration times and wearable sleep data [2].
4.2.1. SCREEN: Native JavaScript Object Notation files being converted and extracted into MATLAB-compatible MAT structures
4.2.2. SCREEN: Timestamps being converted from coordinated universal time to local time for alignment with medication administration times and wearable sleep data
4.3. Sort the individual recording files chronologically and concatenate them into a single continuous local field potential power timeline [1]. Screen the timeline and remove epochs with missing data before analysis [2].
4.3.1. SCREEN: Individual recording files being sorted chronologically and concatenated into a continuous local field potential power timeline.
4.3.2. SCREEN: Continuous timeline being screened and missing-data epochs being removed.
4.4. Check the quality of the local field potential neural data for sudden shifts associated with changes in stimulation settings or impedance [1]. Assess regular circadian changes in neural activity reflected in the timeline data to evaluate recording stability over time [2].
4.4.1. SCREEN: Local field potential timeline being reviewed for sudden shifts associated with stimulation-setting or impedance changes.
4.4.2. SCREEN: Circadian changes in neural activity being reviewed across the timeline to assess recording stability.

5. Medication-Aligned and Circadian Analysis
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Align the local field potential timeline data relative to medication adjustments to identify neural effects associated with pharmacological changes [1]. Account for pharmacokinetic and pharmacodynamic considerations to allow adequate time for the drug to reach steady state and affect neural circuits [2].
5.1.1. SCREEN: Local field potential timeline data being aligned relative to medication adjustment events
5.1.2. SCREEN: Medication-adjustment epochs being reviewed with pharmacokinetic and pharmacodynamic timing considerations

5.2. Perform statistical analysis by comparing the local field potential power timeline distributions before and after medication adjustments [1]. Identify overlapping periods across the local field potential timeline data, self-report surveys, and wearable sensor data [2], and correlate these data to develop neural biomarkers of symptoms and behavior [3].
5.2.1. SCREEN: Local field potential power timeline distributions before and after medication adjustments being statistically compared
5.2.2. SCREEN: Overlapping periods among local field potential, self-report, and wearable sensor data being identified
5.2.3. SCREEN: Local field potential timeline data being correlated with corresponding self-report and wearable sensor data

5.3. Align the self-report and wearable data relative to medication changes and determine whether the acquired measures change in response to the medication changes [1].
5.3.1. SCREEN: Self-report and wearable data being aligned relative to medication changes and evaluated for corresponding changes

5.4. Statistically model time-of-day variation in the local field potential timeline [1]. Use sinusoidal linear regression to characterize circadian variation and medication-related changes [2]. Assess the significance of observed differences in neural activity using a non-parametric permutation test of daily average local field potential power before and after medication changes [3]. Alternatively, perform a nonparametric Wilcoxon rank-sum test while controlling for time of day to identify specific daily time points at which neural activity changes following medication adjustments [4]. 
5.4.1. SCREEN: Variation in the collected local field potential timeline data being statistically modeled
5.4.2. SCREEN: Sinusoidal linear regression being used to characterize circadian variation and medication-related changes	Comment by Vipasha Sharma: This information is added from the notes. 
5.4.3. SCREEN: Daily average local field potential power before and after medication changes being compared using a non-parametric permutation test.
5.4.4. SCREEN: Wilcoxon rank-sum test being performed while controlling for time of day to identify specific time points associated with neural activity changes

5.5. Following data alignment and statistical analysis, plot the processed data to visualize medication-related changes in the intracranial bed nucleus of the stria terminalis beta activity [1].	Comment by Vipasha Sharma: Author: Please check the whole script and shots. Let me know if further changes are required.
5.5.1. SCREEN: Processed data being plotted to visualize the medication-related changes
Author: Step 5.5. has been added to bridge the protocol with the result section.

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: 124
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Longitudinal recordings showed circadian variation in intracranial bed nucleus of the stria terminalis beta power, with higher activity during the day [1] and lower activity during the night [2]. Wearable sleep-wake measurements and self-reported Pittsburgh Sleep Quality Index scores were aligned with the neural recordings [3]. 
6.1.1. LAB MEDIA: Figure 2. Video editor: Please highlight sections of the black line beneath the orange bars labeled “Awake,” where the line is generally higher
6.1.2. LAB MEDIA: Figure 2. Video editor: Please highlight sections of the black line beneath the purple bars labeled “Asleep,” where the line is generally lower
6.1.3. LAB MEDIA: Figure 2. Video editor: Please highlight the the “Global PSQI” right Y-axis, higher dark-blue PSQI data points and the corresponding orange bar and the lower dark-blue PSQI data points and the corresponding blue bar 

6.2. Following lemborexant dose reduction, intracranial bed nucleus of the stria terminalis beta power increased significantly during the 30-day post-reduction period compared with the pre-reduction period [1], with a significant increase also observed in daily average beta power [2].
6.2.1. LAB MEDIA: Figure 4. Video editor: Please first highlight the orange post-reduction distribution, followed by the blue pre-reduction distribution in left figure
6.2.2. LAB MEDIA: Figure 4. Video editor: Please highlight the inset box plot and emphasize the higher “Post” box compared with the “Pre” box

6.3. Following lemborexant dose reduction, intracranial bed nucleus of the stria terminalis beta power was significantly elevated during overnight sleep [1] and around 2-3 PM (P-M), when the participant napped, while remaining largely unchanged during other wake periods [2]. 
6.3.1. LAB MEDIA: Figure 5: Video editor: Please highlight the orange post-reduction curve above the blue pre-reduction curve from 12-4 am along with the corresponding asterisks at the top indicating significant differences
6.3.2. LAB MEDIA: Figure 5: Video editor: Please highlight the orange post-reduction curve above the blue pre-reduction curve around 2-3 pm, along with the corresponding asterisks at the top indicating significant differences
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