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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?  
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?  
Yes.
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?   Yes
If Yes, how far apart are the locations? Approximately 500 meters. 

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:  28 steps
Number of Shots:  4 shots

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 the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Ayla Arslan: Our study is based on the idea that epileptogenic and proximal predicted mutations in GABA(A) receptor subunits may similarly affect CA1 pyramidal neuron model. We explore this through multiscale framework.

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 30 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 30 or fewer words.
What are the current experimental challenges?
1.4. Ayla Arslan: Laboratory experiments are essential for discovering the truth but they can’t fully capture life’s diversity and complexity at all scales —from molecules to organisms. There are just too many possibilities. 

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 30 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 30 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 30 or fewer words.
How will your findings advance research in your field?
1.8. Pınar Öz:  Our protocol and findings pave the way for a computational setting that can be used for exploring the impact of polymorphisms on neural function.
What new scientific questions have your results paved the way for?
1.9. [bookmark: _heading=h.wxs4p7d8mxk][bookmark: _GoBack]Ayla Arslan: Our study raises new questions regarding the extent to which predicted pathogenic variants and epileptogenic mutations show similar properties and how these relationships can be effectively captured and simulated.
What research questions will your laboratory focus on in the future?
1.10. Pınar Öz:  Our current focus is on the EC-hippocampus microcircuit function. We will pursue in vivo animal models and computational microcircuit models to explore septal control on this circuitry in neuropsychiatric disorders. 

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

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Protocol  
[bookmark: _heading=h.kf8jjivtm16j]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. Title: 1.1.          Variant data organization 
Demonstrator: Ayla Arslan 

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. Step 1 Remove the unnecessary columns from the file leaving only four columns and save  as “data1.xlsx”under the working directory relevant to R software.  (Step 1.2.1 in the manuscript)
2.1.1. WIDE: (Shot description)  Excel file showing the data columns and orders after reorganization
2.2. Step 2 Make sure that the “data1.xlsx” is saved  under the working directory relevant to R software. Run the R code for further data cleaning and formatting. (Step 1.2.2 in the manuscript)
2.2.1. Shot: Open R software and R studio
2.2.2. Shot: Open the R script “Data_GABAA.R” 
2.2.3. Shot: Set the working directory. In the present project the working directory is “C:/Users/user/Desktop/GABAA_data” as shown. 
2.2.4. Shot: Load the necessary libraries by clicking the “Run” 
2.2.5. Shot: Load the data file. The data1 file is already uploaded as seen.
2.2.6. Shot: start data cleaning for columns that requires this process
2.2.7. Shot: Further cleaning and combining data in one column separated by single space
2.2.8. Shot:  Create a new data frame for combined output
2.2.9. Shot: Add desired ENSEMBLE transcript variant ID ("ENST00000639213") to each cell. In this study the canonical transcript ENST00000639213 is used. 
2.2.10. Shot: Write the result to a new Excel file called "data1_output.xlsx"
2.2.11. Shot: Here the file "data1_output.xlsx" is shown to use for predictors. 

3. Synapse and neuron model construction
Demonstrator: Pınar Öz 
3.1. Step 1: Use the Brian2, an open-source neural simulator developed in Python for modeling and simulating spiking neural networks, to build a biophysical model of GABAergic synapse on a multi-compartmental conductance-based hippocampal pyramidal neuron.
3.1.1. WIDE: (Shot description)  Brian2 installation webpage 
3.2. Step 2
3.2.1. Shot : Install Brian2 and import required packages (67833_2.3_2.7.3.mp4 00:00 - 00:21)
3.2.2. Shot :Design the conductance-based model by defining ion channel gating kinetics, passive and active parameters, and postsynaptic conductances. (67833_2.3_2.7.3.mp4 00:22 - 00:48)
3.2.3. Shot :Use the modified Hodgkin-Huxley type conductances for hippocampal pyramidal neurons  as provided in the Supplementary File 2. Adjust the density distribution of voltage-gated Na+ channels for soma, axon initial segment , nodes of Ranvier and for dendrites. Set Na and K channel conductances as 0 in myelinated segments.(67833_2.3_2.7.3.mp4 00:49 - 00:55)
3.2.4. Shot :Build ion channel gating kinetics for voltage-gated Na and K channels as described in Supplementary File 2. (67833_2.3_2.7.3.mp4 00:44 - 00:48)
3.2.5. Shot :Introduce synaptic currents as the summation of all glutamatergic and GABAergic synapses in a compartment. Use the synaptic model as described in Supplementary File 2. Include both fast AMPA receptor-mediated current and slow NMDA receptor-mediated current in the glutamatergic current. Include only fast GABAA receptor-mediated current in GABAergic current. Assume that a constant amount of glutamate is released to the synapse for every presynaptic spike; therefore, the activation of receptors are spike-time-dependent (s_AMPA  and s_NMDA) and the total receptor conductances (g_AMPA  and g_NMDA) reflect the amount of glutamate that is released by every event. (67833_2.3_2.7.3.mp4 00:56-01:15)
3.2.6. Shot :Obtain the experimentally measured diameter for soma and neurites and the length of each neurite compartment and branching patterns from previous literature. Reduce the real neuron morphology into a multi-compartmental model, by dividing the cell into multiple compartments, that accurately preserves the main branching structure and maintains bilateral symmetry. Set the morphological parameters (segment length and diameter). (67833_2.3_2.7.3.mp4 01:16-01:38)
3.2.7. Shot :Determine the biophysical parameters for the GABAergic synapse model by evaluating the wild-type control measurements obtained in step 2.1.1 and import to use in the model. Define rise and deactivation time constants for GABA-A receptor mediated postsynaptic current. (67833_2.3_2.7.3.mp4 01:50-02:54)
3.2.8. Shot :Design the topology of the neuron model and assign morphological and biophysical parameters, which includes specifying the spatial arrangement and interconnections of the compartments, based on the previously obtained morphological and branching information. Assign the appropriate morphological (e.g., segment length and diameter) and biophysical parameters (Section 2.3.2) to each compartment of the model, as outlined in Supplementary File 3: GABAAvar.py. (67833_2.3_2.7.3.mp4 02:55 - 04:17)
3.2.9. Shot :Create the presynaptic activity using SpikeGeneratorGroup (a class from the Brian2 library) as given in “GABAAvar.py” (Supplementary File 3). Connect the spike generator to the target compartment of the model neuron using Synapses class to model synaptic connections.  (67833_2.3_2.7.3.mp4 04:18 – 04:48)
3.2.10. Shot : Set a sustained constant current as 0.85 nA and place the electrode at the soma to mimic the subthreshold activity driven by baseline ionic current load at a given time as outlined in Supplementary File 3: GABAAvar.py.(67833_2.3_2.7.3.mp4 04:55 – 05:10)
3.2.11. Shot : To build recording monitors, record voltage traces from target compartments using StateMonitor.(67833_2.3_2.7.3.mp4 05:11-05:13)
3.2.12. Shot : Build the network and run.(67833_2.3_2.7.3.mp4 05:13 – 06:16) (67833_2.8.mp4)



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

4. Results 

4.1. Step 2.2.11
4.1.1. LAB MEDIA: 
2.2.11: the file "data1_output.xlsx" is shown to use for predictors. 
Supplementary Table S5: The content of the “data1_output.xlsx” file that contains the required formatting of missense variants of GABRG2 data to be uploaded to the dbNSFP server for variant effect prediction.
4.2. Step 3.2.12
4.2.1. LAB MEDIA: Shot : One of the combinations of time constant values that were tested in the manuscript (67833_2.8.mp4)
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