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r { Introduction } 2

Uuantification of growth parameters and extracellular uptake and production fluxes is central in systems and synthetic biology. Fluxes can be estimated using various mathematical models by fitting

time-course measurements of the concentration of cells and extracellular substrates and products. A few tools are available to calculate extracellular fluxes, but they are hardly interoperable anc

include specific, hard-coded growth models. We present an updated version of our open-source flux calculation software, Physiokit, which can be used with any growth model and is interoperable by

design.
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_ _ _ Optimal | Mean Sd Median | CI_2.5 | CI_97.5
- - .\ | X0 | 003 | 003 | 001 | 003 | 001 | 0,06
—) = Steady -state models
Mu 0,56 0,57 0,08 0,56 0,43 0,74
Glc.q | 648 | -646 | 116 | -642 | -884 | -4,57
Gl MO | 14,10 | 14,10 | 0,29 | 14,09 | 13,5 | 14,64
Dynaml c models Ace_q | 25 2,46 0,53 2,37 1,62 3,64
Ace_MO| 0,18 0,19 0,19 0,16 0,00 0,6
S User-defined growth models = : ’ : ’ ’ :
s 8 Fluxes and growth rates (with confidence intervals)
t ———————
Growth data & metabolite IR
concentrations \"4 khi2_value 7.878150e-01
Adjust paramet e e
f jus parame er &(t) = XO . e”'t \ Degr‘ee;_o;_fr‘eedom 1.700000e+01
v values X p_val 2.145269e-09
EXperimentS time X Glc @ Mf (t) = in ' J ' (e“'t - 1) + M? At level of 95% confidence, the model fits the data good enough
A 1 0.1 3 ”’ inth respect to the pr‘ovid;d measurement SD. Value: 2.1452689507805864e-09
A 2 0.3 2.5 . 2 Parameters to estimate: . 2
A X o 2 () = Z (x; }-4 (p)) . arowth rate Goodness of fit (x* test)
A 4 - - i o « X,:initial biomass conc. X
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PO v ore/oroiect/ohysiofit/ s Workﬂ0w4metab010mlcs Availability:
- Nt ttps://pypl.org/project/pnhysiofit . '
P Y 2 J Y https://workflow4dmetabolomics.usegalaxy.org * Python package
G&:{b https://github.com/MetaSys-LISBP/PhysioFit SIDELINE * Command-line interface
* Graphical user interface
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r | Conclusion | ~

PhysioFit is a flexible tool allows calculating fluxes using any model of growth. A user-friendly graphical interface is included for biologists, while a command line interface and Python package

enhances integration of extracellular flux calculation into metabolomics and fluxomics workflows. As proof of concept, the tool is available on the Workflow4Metabolomics galaxy instance. PhysioFit's

maodularity makes it an ideal tool for quantitative studies of microbial metabolism.
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