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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 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No   

3. 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.

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: end of May 2026


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


Current Protocol Length

Number of Steps:  25
Number of Shots:  50 

Introduction 


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. Name :We investigate membrane protein–inhibitor interactions using biolayer interferometry to measure binding kinetics in detergent-solubilized systems. 	Comment by Poornima  G: Authors: Please provide the names of the authors who will deliver each of the interview statements
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Existing methods struggle with membrane protein stability; this protocol enables reliable kinetic measurements in detergent-solubilized conditions
1.2.1. [bookmark: _Hlk215175963]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.3. This protocol measures real-time binding kinetics, including association, dissociation, and affinity between membrane proteins and ligands.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Describe the most important consideration or challenge when performing this protocol.
1.4. Maintaining protein stability in detergent and avoiding nonspecific binding are critical for accurate and reproducible kinetic measurements.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Future studies can explore different ligands, lipid environments, and mutations to better understand membrane protein function and regulation.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



Protocol  
Title Card

Prepare Transmembrane Protein 120A M207A for Biolayer Interferometry (BLI)
· Express and purify FLAG-tagged Transmembrane Protein 120A M207A 
· Host cells: HEK293T/SF17 cells 

· Validate purified protein quality 
· Assess by SDS-PAGE, Size Exclusion Chromatography (SEC), Nano Differential Scanning Fluorimetry (NanoDSF), and mass photometry 

· Prepare samples for BLI analysis 
· Dilute SEC-purified protein in optimized assay buffer 
· Immobilize protein onto FLAG biosensors 
· Perform kinetic interaction analysis with Grammostola mechanotoxin 4 (GsMTx4) using BLI


2. Configuration of Basic Assay Parameters for Kinetics Analysis
Demonstrator: Click here to enter name of demonstrator(s)	Comment by Poornima  G: Authors: Please provide this after the shoot

2.1. To begin, prepare and arrange all assay components in the designated wells before biolayer interferometry analysis [1].
2.1.1. WIDE: Talent showing the biolayer interferometry setup. 
Authors: Please shoot a wide shot and a close up shot as well for this

2.2. Set the data acquisition frequency to 5 hertz to collect 5 data points per second [1]. Select the 384-well plate for 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].	Comment by Poornima  G: Authors: Is this adjusted physically or can this be recorded form the screen?
2.3.1. SCREEN: setting the shaker speed to 1000 revolutions per minute on the instrument.
2.3.2. SCREEN: 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 the 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. To assign well functions on the 384-well plate [1], label the 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 for kinetic assays [1]. To configure the Max plate map [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 the regeneration buffer and the 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 the sensor to equilibrate before protein loading [2].
3.3.1. SCREEN: Show the cursor hovering over the duration field cells or rows.
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, go to Align Step Type and select Association [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] and 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. Press the probe (ref-probe) button to confirm the selection [2]. Select sample probes by clicking the corresponding column numbers [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 the 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 the 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]. Select 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 partial fitting strategy to fit only the association phase while ignoring dissociation [3].
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
6. Results 

6.1. Biolayer interferometry demonstrated that the tested transmembrane protein bound the mechanosensitive channel inhibitor GsMTx4 (G-S-M-T-X-4) with micromolar affinity [1].
6.1.1. LAB MEDIA: Figure 5.


6.2. Stable baseline signals [1] and protein immobilization were observed during the initial assay phases [2].
6.2.1. LAB MEDIA: Figure 5. Video editor: Highlight the curves in the section marked “1” 
6.2.2. LAB MEDIA: Figure 5. Video editor: Highlight the curves in the section marked “2”.

6.3. During the association phase, increasing GsMTx4 concentrations produced a response rise to approximately 5.5 nanometers [1], followed by gradual signal decay during the dissociation phase [2].
6.3.1. LAB MEDIA: Figure 5. Video editor: Highlight the curves in the section marked “4” where the curves rise upward .
6.3.2. LAB MEDIA: Figure 5. Video editor: Highlight the section marked “5” where the curves slowly decline over time.

6.4. 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].
6.4.1. LAB MEDIA: Figure 6A. Video editor: Sequentially highlight the curves from bottom to top, from 5 micromolar to 100 micromolar 


6.5. 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 [2] with the experimental traces [3].
6.5.1. LAB MEDIA: Figure 6B. 
6.5.2. LAB MEDIA: Figure 6B. Video editor: Highlight the red model curves 
6.5.3. LAB MEDIA: Figure 6B. Video editor: Highlight the pink, purple, blue, green, orange colored experimental traces.

6.6. Residual analysis did not reveal major systematic deviations, indicating that the applied model was appropriate for the dataset [1].
6.6.1. LAB MEDIA: Figure 6C. 


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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