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Figure 1 Online tool for interactive continuous enzyme kinetic trace analysis.
(a) Click the ”Upload Local File” to begin analysis of user CSV formatted data. (b) Click buttons to select

routine for fitting the kinetic traces. The default is to maximize the slope magnitude. Use dropdown menus to

select between Michaelis-Menten, IC50/EC50 and high-throughput screening (HTS) modes, choose x- and y-axis

samples, and select a blank sample for subtraction. (c) Use the text boxes to transform kinetic trace slope

values to initial rates when using linear fitting mode, as well as enter a time delay between mixing and first

measurement (used in logarithmic fitting mode only).(d) Advanced settings for transforming the input x-axis

values from a linear to a log scale for analysis and plotting, fixing the bottom and/or top of the fitted curve to a

particular value, and fixing the Hill slope of the fitted curve to a particularly value (typically 1). (e)

Representative continuous enzyme kinetic trace (grey) with initial rate fit (red) corresponding to the selected

y-axis sample. (f) Plot of the residuals from the kinetic trace initial rate fit in (e). The slider and text enter

boxes both allow the user to optimize the time domain of the fit to obtain a random residual distribution. (g)

Plot of a Michaelis-Menten model fit of initial rates. (h 7) Data table containing initial rate values and model fit

values with propagated errors. Use the ”Download Table to CSV” or ”Copy Table to Clipboard” buttons to

export initial rate values from the data table.
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Figure 2 Automated determination of steady-state kinetic parameters
(a-h) Automated fits (red lines) generated by the interactive tool for continuous enzyme kinetic traces from a

representative dataset using substrate concentrations ranging from 0 to 320 µM (grey points). (i)
Michaelis-Menten plot generated by the interactive tool for continuous enzyme kinetics.
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# Bottom Top Slope pEC/IC50

0 Fit Value 3.16E-01 1.77E-02 7.51E-01 -7.15E-01

1 Std. Error 1.51E-03 7.54E-04 1.25E-02 1.15E-02

Advanced Settings for pEC/IC50 Analysis

Fix pIC50/pEC50 Bottom

Fix pIC50/pEC50 Top

Fix pIC50/pEC50 Hill Slope

transform x-axis to Log10 scale

# Sample Slope (Initial Rate) Std. Error

79 A10 4.48E-05 5.33E-06

77 H10 1.58E-04 5.91E-07

78 C10 2.45E-04 1.23E-06

76 B10 3.29E-04 6.98E-06

75 E10 1.15E-04 9.53E-06

74 F10 1.67E-04 6.39E-06

73 D10 5.77E-04 3.69E-06

72 F9 1.04E-04 8.19E-06

HTS Hit Threshold (Standard Deviation): 1TTTTThhhhhhhhhhhhhhhhhhhhrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeessssssssssssssssssshhh

a b

c d

Figure 3 EC50/IC50 and HTS analysis modes.
(a) Plot of a representative IC50 model fit of initial rates. (b) Widgets for choosing advanced EC50/IC50 analysis

settings allow users to convert the x-axis to Log10 scale and fix regression parameters. The data table displays

fit values and propagated errors for the 4-parameter logistic model. (c) Plot displaying HTS analysis of initial

rates. (d) The data table displays initial rates and associated errors for all samples uploaded and highlights cells

corresponding to samples with initial rates above (red) or below (blue) the standard deviation threshold defined

by the slider (here set to 1 standard deviation from the mean initial rate).
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Figure 4 Interactive dataset fitting as a visual teaching aid
(a) A representative continuous enzyme kinetic trace where either (b) the initial linear rate is fit appropriately

yielding (d) accurate initial rates for the Michaelis-Menten fit or (c) the kinetic trace is fit after the initial rate

has passed typically yielding (e) a Michaelis-Menten fit with an inaccurate KM value higher than the actual KM

value.
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Tables

Table 1 Comparison of available software.

Software
Free of charge

and open source
No downloads

required

Optimized for interactive
visualization and analysis of

Michaelis-Menten and EC50/IC50

titration experiments

Continuous Enzyme Kinetics Analysis Tool

FITSIM - -

DYNAFIT - -

ENZO -

PCAT - -
KinTek - - -

Additional Files
Appendix A — Supplemental materials, methods, discussion, and references.

Table S1 (Sirt1 mutagenesis primers), Figure S1 (Sirt1 mutant kcat and KM values varying acetylated peptide in the

presence of resveratrol and STAC1).

Appendix B — Sample continuous kinetic trace input data file.
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