


bioRxiv preprint doi: https://doi.org/10.1101/700138; this version posted July 14, 2019. The copyright holder for this preprint (which was not
certified by peer review) Is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under

Olp et al.

aCC-BY-NC-ND 4.0 International license.

14. Sundaresan, N.R., Pillai, V.B., Wolfgeher, D., Samant, S., Vasudevan, P., Parekh, V., Raghuraman, H.,
Cunningham, J.M., Gupta, M., Gupta, M.P.: The deacetylase sirtl promotes membrane localization and
activation of akt and pdk1l during tumorigenesis and cardiac hypertrophy. Sci Signal 4(182), 46 (2011).
doi:10.1126 /scisignal.2001465

15. Borra, M.T., Smith, B.C., Denu, J.M.: Mechanism of human sirtl activation by resveratrol. J Biol Chem
280(17), 17187-95 (2005). doi:10.1074/jbc.M501250200

16. Cao, D., Wang, M., Qiu, X., Liu, D., Jiang, H., Yang, N., Xu, R.M.: Structural basis for allosteric,
substrate-dependent stimulation of sirtl activity by resveratrol. Genes Dev 29(12), 1316-25 (2015).
doi:10.1101/gad.265462.115

17. Dai, H., Case, A.W., Riera, T.V., Considine, T., Lee, J.E., Hamuro, Y., Zhao, H., Jiang, Y., Sweitzer, S.M.,
Pietrak, B., Schwartz, B., Blum, C.A., Disch, J.S., Caldwell, R., Szczepankiewicz, B., Oalmann, C., Yee Ng, P.,
White, B.H., Casaubon, R., Narayan, R., Koppetsch, K., Bourbonais, F., Wu, B., Wang, J., Qian, D., Jiang, F.,
Mao, C., Wang, M., Hu, E., Wu, J.C., Perni, R.B., Vlasuk, G.P., Ellis, J.L.: Crystallographic structure of a
small molecule sirtl activator-enzyme complex. Nat Commun 6, 7645 (2015). doi:10.1038/ncomms8645

18. Hubbard, B.P., Gomes, A.P., Dai, H., Li, J., Case, AW., Considine, T., Riera, T.V., Lee, J.E., E, S.Y,,
Lamming, D.W., Pentelute, B.L., Schuman, E.R., Stevens, L.A., Ling, A.J., Armour, S.M., Michan, S., Zhao,
H., Jiang, Y., Sweitzer, S.M., Blum, C.A., Disch, J.S., Ng, P.Y., Howitz, K.T., Rolo, A.P., Hamuro, Y., Moss,
J., Perni, R.B., Ellis, J.L., Vlasuk, G.P., Sinclair, D.A.: Evidence for a common mechanism of sirtl regulation by
allosteric activators. Science 339(6124), 12169 (2013). doi:10.1126/science.1231097

19. Hubbard, B.P., Sinclair, D.A.: Small molecule sirtl activators for the treatment of aging and age-related
diseases. Trends Pharmacol Sci 35(3), 146-54 (2014). doi:10.1016/].tips.2013.12.004

20. Smith, B.C., Hallows, W.C., Denu, J.M.: A continuous microplate assay for sirtuins and nicotinamide-producing
enzymes. Anal Biochem 394(1), 101-9 (2009). doi:10.1016/j.ab.2009.07.019

Figures

a e T o 9 7 - o "I
’ . 2 il |
gms § sooes 3 4 # Sample Siope (nital Rate) | Std. Error
v wnilf = T
a8 % o oo Jun
¢ f  initial Rate Fit Ro:::enls e o 1eowm rose0s pessoe
L o 7 soum L14E00 420E08
0 advanced settings for pEG/IGS0 Anaiysis & rooes
Fix pIC50/pEC50 Bottom ° - - Time “ = 300

Figure 1 Online tool for interactive continuous enzyme kinetic trace analysis.

routine for fitting the kinetic traces. The default is to maximize the slope magnitude. Use dropdown menus to
select between Michaelis-Menten, 1C50/ECso and high-throughput screening (HTS) modes, choose x- and y-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
Representative continuous enzyme kinetic trace (grey) with initial rate fit (red) corresponding to the selected

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

X-Axis Range: 48 .. 320.05
Fix pICS0/pECS0 Top
Start Time End Time

8 32006
Fix pIC50/pECS0 Hill Slope

(a) Click the "Upload Local File” to begin analysis of user CSV formatted data. (b) Click buttons to select

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
particular value, and fixing the Hill slope of the fitted curve to a particularly value (typically 1). (e)
y-axis sample. (f) Plot of the residuals from the kinetic trace initial rate fit in (e). The slider and text enter

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 M (grey points). (i)
Michaelis-Menten plot generated by the interactive tool for continuous enzyme kinetics.
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Figure 3 ECs5¢/IC50 and HTS analysis modes.

(a) Plot of a representative 1Cso model fit of initial rates. (b) Widgets for choosing advanced ECs/1Cso analysis
settings allow users to convert the x-axis to Logio 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 K value higher than the actual Ky
value.
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Tables

Table 1 Comparison of available software.

Optimized for interactive
visualization and analysis of
Free of charge No downloads  Michaelis-Menten and EC5(/IC5o
Software and open source required titration experiments

Continuous Enzyme Kinetics Analysis Tool
FITSIM
DYNAFIT
ENZO

PCAT
KinTek -

NN NN

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

Table S1 (Sirtl mutagenesis primers), Figure S1 (Sirtl mutant kc.: and Ky values varying acetylated peptide in the
presence of resveratrol and STAC1).

Appendix B — Sample continuous kinetic trace input data file.
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