1.1. Configuration of basic assay parameters for kinetics analysis

1.1.1. Set the data acquisition frequency to 5 Hz to collect 5 data points/s (recommended for all kinetics assays).

1.1.2. Select 384-well plate as the plate format. 

1.1.3. Set the shaker speed to 1,000 RPM and the temperature between ambient and 30 °C (30 °C used in this experiment for optimal kinetics results).

1.2. Configure the plate setup.

1.2.1. Navigate to the Plate Setup Tab and define well assignments for both the 384-well plate and Max plate.

1.2.2. Assign well functions on the 384-well plate. 

1.2.2.1. Label wells according to the role: buffer, protein (loading), ligand (sample).

1.2.2.2. Annotate protein loading wells with concentration (e.g., 250 nM) for kinetic assays.

NOTE: Accurate labelling is essential for calculating kon and KD (see Supplemental Figure S2A).	Comment by Author: S1 -> S2	Comment by Author: Done 	Comment by Author: S1 -> S2

1.2.3. Configure the Max plate map (probe plate).

1.2.3.1. Assign biosensor probes to appropriate wells.

1.2.3.2. If probe regeneration is planned, assign wells for regeneration and neutralization buffers. Clearly label these wells in the software to ensure proper automation during regeneration (see Supplemental Table 1 ).

NOTE: The assay buffer consisted of 25 mM HEPES (pH 7.8), 200 mM NaCl, 0.00015% (w/v) LMNG, and 0.0005% (v/v) Tween-20. The regeneration step of the anti-FLAG biosensor probes was performed using Q buffer containing 0.3% glycine (pH 3.8), followed by a neutralization step with the assay buffer (25 mM HEPES, 200 mM NaCl, 0.00015% LMNG, and 0.0005% Tween-20, pH 7.8).

1.3. Select the Assay Steps tab.

1.3.1. Navigate to the Assay Steps tab to configure the kinetic assay workflow. Specify well positions for each assay phase, including baseline, protein loading, association, and dissociation (see Supplemental Figure S 3).

1.3.2. Select the appropriate step type from the dropdown menu. Ensure that the association and dissociation steps are correctly labeled for accurate kinetic analysis.

1.3.3. Enter the duration for each step in seconds to define exposure times for all interaction phases.

3.4.3.1. Set the baseline step duration to allow sensor equilibration before protein loading (60 s).

3.4.3.2. Set the protein loading step duration to achieve desired ligand immobilization levels of (60 s). ).(Figure 5)
3.4.3.3. Set the association step duration to allow sufficient analyte binding (300 s).(Figure 5)

3.4.3.4. Set the dissociation step duration to adequately capture analyte unbinding kinetics (600 s). ).(Figure 5)


1.3.4. Set the shaker speed (RPM) for each step to maintain consistent mixing and optimal data quality (1,000 RPM).

1.4. Align and filter step (see Supplemental Figures - S4 & S5)

1.4.1. Perform raw data correction by adjusting the data range as needed to remove artifacts from kinetic steps.

1.4.2. To align the Y-axis, align the data at the start of the association step by selecting Association under Align Step Type and activating the Begin option.

1.4.3. Enable the Interstep correction option to maintain continuity between steps during standard kinetic assays.

1.4.4. Filtering: Apply data smoothing to reduce signal noise without distorting trends. Select Processed to compare smoothed data with raw signals.

3.6. Set a reference step (see Supplemental Figure S 6).

3.6.1. Designate a reference probe by selecting the reference probe and click the Ref. Probe button.

3.6.2. Select sample probes by clicking on the corresponding column numbers for the sample probes.

3.6.3. To define subtraction function, open the Formula Editor, click Edit Formula, and define the subtraction function to remove background.

3.6.4. Review Table view to confirm that reference subtraction has been applied correctly.

3.7. Binding fitting step

3.7.1. Navigate to the Fitting tab and define analysis parameters.	Comment by Author: Which? What values did you use? You just clicked on the buttons or fields and entered values? 	Comment by Author: The clarification of this step is clarified in the next text data selection , binding model and fitting strategy 

3.7.2. Data selection: Include both association and dissociation phases for local kinetic fitting. Exclude outliers manually if they display poor curve fitting or erratic signal.

3.7.3. Binding model selection: Choose the 1:1 binding model to fit the data unless complex behavior is observed. Review curve overlays and residuals to validate model suitability.

3.7.4. Fitting strategy: Select one of the following fitting strategies depending on data quality and experimental objectives:

3.7.4.1. Local: Fits each analyte concentration individually, allowing independent evaluation of association and dissociation kinetics.

3.7.4.2. Global: Fits all analyte concentrations simultaneously using a single set of kinetic parameters, providing an overall model for the dataset.

3.7.4.3. Full: Fits both association and dissociation phases globally across all concentrations.

3.7.4.4. Partial: Fits only the association phase, ignoring dissociation.

NOTE: BLI data were analyzed using a 1:1 Langmuir binding model with local, full fitting. Local fitting ensures that each analyte concentration is treated independently, providing an accurate representation of association kinetics while minimizing artifacts from heterogeneity in the dissociation phase. This approach avoids overfitting in regions with variable or unstable signal, allowing more reliable estimation of kinetic parameters (kon and koff). (Table 1& 2 ))
 
3.8. Kinetic analysis

3.8.1. Review of fitted curves and residuals: Examine the fitted curves and corresponding residuals to assess the quality and validity of the model. Residuals should be randomly distributed around zero without systematic deviations (see Figure 4E for representative residuals).

3.8.2. Exclusion of poorly fitting data: Remove analyte concentrations that exhibit flat, noisy, or otherwise unreliable signals to improve the overall model accuracy. 

NOTE: For example, the 10 µM concentration was excluded from fitting due to overlapping with the 5 µM dataset, which could distort kinetic parameter estimation (see Figure 6A, B).
