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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

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:  50 

Introduction 

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 the journal guidelines


INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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.



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.) 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. 	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
· 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 you/your videographer will capture. 

2. Configuration of Basic Assay Parameters for Kinetics Analysis
Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, obtain purified target membrane protein and validate its stability and oligomeric state [1].
2.1.1. WIDE: Talent placing the purified protein sample on ice.

2.2. After protein immobilization, set the data acquisition frequency to 5 hertz to collect 5 data points per second [1]. Select the 384-well plate as the plate format [2].
2.2.1. SCREEN: adjusting the data acquisition frequency setting on the instrument interface.
2.2.2. SCREEN: Show the plate format selection menu and select 384-well plate.
[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=21151188 

2.3. Set the shaker speed to 1000 revolutions per minute [1] and the temperature to 30 degrees Celsius [2].
2.3.1. Talent setting the shaker speed to 1000 revolutions per minute on the instrument.
2.3.2. Talent setting the temperature to 30 degrees Celsius on the instrument.

2.4. Navigate to the Plate Setup tab [1] and define well assignments for both the 384-well plate and Max plate [2].
2.4.1. SCREEN: Show navigation to the Plate Setup tab on the software interface.
2.4.2. SCREEN: Show the well assignment interface for both the 384-well plate and Max plate.

2.5. Assign well functions on the 384-well plate [1]. Label wells according to the role as buffer, protein loading, and ligand sample [2].
2.5.1. SCREEN: Show the 384-well plate layout being selected for editing.
2.5.2. SCREEN: Show wells being labeled as buffer, protein, and ligand.

2.6. Annotate protein loading wells with concentration values such as 250 nanomolar for kinetic assays [1]. Configure the Max plate map for the probe plate [2]. Assign biosensor probes to appropriate wells [3].
2.6.1. SCREEN: Show protein wells being annotated with concentration values such as 250 nanomolar.
2.6.2. SCREEN: Show the Max plate map interface being opened.
2.6.3.  SCREEN: Show biosensor probes being assigned to selected wells on the Max plate map.

2.7. If probe regeneration is planned, assign wells for regeneration buffer and neutralization buffer [1]. 
2.7.1. SCREEN: Show wells being assigned for regeneration and neutralization buffers.






3. Selecting the Assay Steps

3.1. Navigate to the Assay Steps tab to configure the kinetic assay workflow [1]. Specify well positions for each assay phase including baseline, protein loading, association, and dissociation [2].
3.1.1. SCREEN: Show the Assay Steps workflow panel being opened.
3.1.2. SCREEN: Show well positions being assigned for baseline, protein loading, association, and dissociation steps.
3.2. Select the appropriate step type from the dropdown menu [1]. Ensure that the association and dissociation steps are correctly labeled for accurate kinetic analysis [2].
3.2.1. SCREEN: Show the step type dropdown menu being opened and a step type selected.
3.2.2. SCREEN: Show steps labeled as association and dissociation in the workflow.

3.3. Enter the duration for each step in seconds to define exposure times for all interaction phases [1]. Set the baseline step duration to 60 seconds to allow sensor equilibration before protein loading [2].
3.3.1. SCREEN: Show duration fields being edited for assay steps.
3.3.2. SCREEN: Show the baseline step duration field set to 60 seconds.

3.4. Next, set the protein loading step duration to 60 seconds to achieve the desired ligand immobilization levels [1] and the association step duration to 300 seconds to allow sufficient analyte binding [2].
3.4.1. SCREEN: Show the protein loading step duration field set to 60 seconds.
3.4.2. SCREEN: Show the association step duration field set to 300 seconds.

3.5. Adjust the dissociation step duration to 600 seconds to adequately capture analyte unbinding kinetics [1] and set the shaker speed to 1000 revolutions per minute for each step to maintain consistent mixing and optimal data quality [2].
3.5.1. SCREEN: Show the dissociation step duration field set to 600 seconds.
3.5.2. SCREEN: Show shaker speed fields for each step set to 1000 revolutions per minute.





4. Align-Filter and Reference Steps

4.1. Perform raw data correction by adjusting the data range as needed to remove artifacts from kinetic steps [1].
4.1.1. SCREEN: Show the raw data panel with the data range being adjusted to remove artifacts.

4.2. To align the Y-axis, select Association under Align Step Type [1]. Activate the Begin option to align the data at the start of the association step [2].
4.2.1. SCREEN: Show the Align Step Type dropdown with Association selected.
4.2.2. SCREEN: Show the Begin option being activated to align the data.

4.3. Enable the Interstep correction option to maintain continuity between steps during standard kinetic assays [1].
4.3.1. SCREEN: Show the Interstep correction option being enabled in the software.

4.4. Apply data smoothing to reduce signal noise without distorting trends [1]. Select Processed to compare smoothed data with raw signals [2].
4.4.1. SCREEN: Show the data smoothing or filtering option being applied.
4.4.2. SCREEN: Show the Processed option selected to compare smoothed and raw data.

4.5. Set a reference step by designating a reference probe [1]. Click the Ref. Probe button to confirm the selection [2]. Select sample probes by clicking on the corresponding column numbers for the sample probes [3].
4.5.1. SCREEN: Show a probe being selected as the reference probe.
4.5.2. SCREEN: Show the Ref. Probe button being clicked.
4.5.3. SCREEN: Show column numbers being selected to assign sample probes.

4.6. To define the subtraction function, open the Formula Editor [1]. Click Edit Formula [2] and define the subtraction function to remove background [3]. Review the Table view to confirm that reference subtraction has been applied correctly [4].
4.6.1. SCREEN: Show the Formula Editor window being opened.
4.6.2. SCREEN: Show the Edit Formula option being selected.
4.6.3. SCREEN: Show the subtraction formula being entered to remove background signal.
4.6.4. SCREEN: Show the Table view displaying processed data with reference subtraction applied.


5.   Binding Fitting Step and Kinetic Analysis

5.1. Navigate to the Fitting tab [1] and define analysis parameters for binding fitting [2].
5.1.1. SCREEN: Show the Fitting tab being selected on the software interface.
5.1.2. SCREEN: Show analysis parameters fields being configured in the fitting panel.

5.2. Include both association and dissociation phases for local kinetic fitting [1], while excluding outliers manually if they display poor curve fitting or erratic signal [2].
5.2.1. SCREEN: Show both association and dissociation phases selected in the data selection panel.
5.2.2. SCREEN: Show outlier data points being manually excluded from the dataset.

5.3. Choose the 1 to 1 binding model to fit the data unless complex behavior is observed [1] and review curve overlays and residuals to validate model suitability [2].
5.3.1. SCREEN: Show the binding model dropdown with 1:1 binding model selected.
5.3.2. SCREEN: Show curve overlays and residual plots displayed for evaluation.

5.4. Select a fitting strategy depending on data quality and experimental objectives [1] and then the Local fitting strategy to fit each analyte concentration individually and allow independent evaluation of association and dissociation kinetics [2].
5.4.1. SCREEN: Show the fitting strategy selection menu.
5.4.2. SCREEN: Show Local fitting strategy selected in the menu.

5.5. Choose the Global fitting strategy to fit all analyte concentrations simultaneously using a single set of kinetic parameters [1]. Select the Full fitting strategy to fit both association and dissociation phases globally across all concentrations [2]. Go for the the Partial fitting strategy to fit only the association phase while ignoring dissociation [1].
5.5.1. SCREEN: Show Global fitting strategy selected in the menu.
5.5.2. SCREEN: Show Full fitting strategy selected in the menu.
5.5.3. SCREEN: Show Partial fitting strategy selected in the menu. Authors: Do we need to show all 3?

5.6. Finally, examine the fitted curves and corresponding residuals to assess the quality and validity of the model [1]. Residuals should be randomly distributed around zero without systematic deviations [2]. Remove analyte concentrations that exhibit flat, noisy, or unreliable signals to improve the overall model accuracy [3].
5.6.1. SCREEN: Show fitted curves displayed alongside residual plots.
5.6.2. SCREEN: Show residuals distributed evenly around the zero baseline.
5.6.3. SCREEN: Show selected analyte concentrations being removed from the dataset.




Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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.

6. Results 

6.1. The association and dissociation sensorgrams of the processed data after reference probe subtraction showed concentration-dependent responses for GsMTx4 in the range of 5 to 100 micromolar  [1].
6.1.1. LAB MEDIA: Figure 6A. Video editor: Show the full set of curves labeled 5 micromolar, 20 micromolar, 30 micromolar, 50 micromolar, and 100 micromolar, and emphasize that the higher concentration traces sit progressively higher. 

6.2. Increasing ligand concentrations produced progressively higher wavelength shifts [1], followed by a gradual, slow decrease during the 200 second dissociation phase [2].
6.2.1. LAB MEDIA: Figure 6A. Video editor: Highlight the stacked curves from 5 micromolar up to 100 micromolar, showing that each higher concentration reaches a higher signal.
6.2.2. LAB MEDIA: Figure 6A. Video editor: Focus on the part of the curves after the first red dashed vertical line and show the gentle downward slope until the second red dashed vertical line.

6.3. The 10 micromolar dataset was excluded from fitting because it overlapped with the 5 micromolar trace  [1].
6.3.1. LAB MEDIA: Figure 6A. Video editor: Highlight the 5 micromolar trace.

6.4. Kinetic analysis was performed using a 1 to 1 Langmuir association–dissociation model with a local full-fitting strategy [1], and the fitted curves in red were in good agreement with the experimental traces [2].
6.4.1. LAB MEDIA: Figure 6B. Video editor: Show the fitted panel with the red model curves over the measured traces.
6.4.2. LAB MEDIA: Figure 6B. Video editor: Zoom in on the red curves lying on top of the colored experimental traces across the concentration series.

6.5. Residual analysis did not reveal major systematic deviations [1], indicating that the applied model was appropriate for the dataset [2].
6.5.1. LAB MEDIA: Figure 6C. Video editor: Show the residual plot below the fitted curves and center the view on the lines fluctuating around zero.
6.5.2. LAB MEDIA: Figure 6C. Video editor: Emphasize that the residual traces remain small and do not show a repeating pattern across time.

6.6. Residual distribution around zero across both association and dissociation phases for 5 micromolar, 20 micromolar, 30 micromolar, 50 micromolar, and 100 micromolar GsMTx4 was seen [1].
6.6.1. LAB MEDIA: Figure 7. Video editor: Show all 5 residual plots together and highlight that the traces for 5 micromolar, 20 micromolar, 30 micromolar, 50 micromolar, and 100 micromolar stay centered around zero before and after the red dashed line. 

6.7. The lack of systematic deviation indicated a good fit of the local full-fitting Langmuir 1 to 1 model for TMEM120A M207A at all tested concentrations [1].
6.7.1. LAB MEDIA: Figure 7. 

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.



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
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