Accepted Manuscript

Title: Estimation of flux distribution in metabolic networks
accounting for thermodynamic constraints: The effect of
equilibrium vs. blocked reactions

Author: L. Angeles-Martinez C. Theodoropoulos

PII: S1369-703X(15)30071-1

DOI: http://dx.doi.org/doi:10.1016/j.bej.2015.09.026
Reference: BEJ 6304

To appear in: Biochemical Engineering Journal

Received date: 6-12-2014

Revised date: 9-9-2015

Accepted date: 29-9-2015

Please cite this article as: L.Angeles-Martinez, C.Theodoropoulos, Estimation of
flux distribution in metabolic networks accounting for thermodynamic constraints:
The effect of equilibrium vs.blocked reactions, Biochemical Engineering Journal
http://dx.doi.org/10.1016/}.bej.2015.09.026

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.bej.2015.09.026
http://dx.doi.org/10.1016/j.bej.2015.09.026

Estimation of flux distribution in metabolic networks
accounting for thermodynamic constraints:

The effect of equilibrium vs. blocked reactions

L. Angeles-Martinez® and C. Theodoropoulos**
8School of Chemical Engineering and Analytical Science, University of Manchester,
Manchester, M13 9PL, UK

*Corresponding author at:

School of Chemical Engineering and Analytical Science, University of Manchester,
Manchester, M13 9PL, UK

Tel. +441613064386; Fax +44 1612367439

k.theodoropoulos@manchester.ac.uk

Highlights

e We develop a new thermodynamically-constrained metabolic flux analysis
method.

e We compute thermodynamically feasible flux ranges for A. succinogenes
metabolism.

o A narrower range of fluxes is predicted for the equilibrium case than the block
one.

o We systematically evaluate effects of changes in pH, ionic strength and
temperature.

e Thermodynamic data uncertainty has dominant contribution in estimating flux
ranges.
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