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Introduction Metabolites curve fitting

« Mycobacterium tuberculosis (MTB) is highly adaptive bacteria, it survives various
stress conditions.

« Glycerol mathematical model « Produced metabolites mathematical model

G(t) = Gy — (B" zrg“) x (e* — 1) X(t) =Xy + (BO XJ""“) x (e* —1)

. It has been reported that macrophages when infected with MTB accumulate citrate

In cytoplasm, which could influence the metabolic pathways of the bacteria.
« Model constrains

« We hypothesize that citrate stress induces specific pathway adaptations in MTB,
which can be identified through experimental data and genome-scale metabolic
models. These adaptations may reveal potential metabolic targets for the treatment I
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Genome-Scale Metabolic Models:
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Cellular networks modeled by dynamic mass balance equations. Thymine ft

dx N (x)
— = NV X
dt
Steady-state assumption Model constraining and sampling
dx 0 Adapted model Model constraining
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Measured of growth kinetics and exometabolites concentrations over 48 days was
performed on days 0, 5, 12, 21, 28, 35, and 48.
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Trehalose acts as precursor for the synthesis of cell wall glycolipids, is involved in the
formation of the cell wall components critical for pathogenicity and the ability to evade
the host immune response. Also helps MTB survive desiccation, freezing, starvation,
and osmotic stress.
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Conclusions : Data was incorporated into a genome-scale metabolic model to investigate MTB's response to citrate stress and minimal growth medium conditions with glycerol as
the carbon source. MTB appears to adjust its metabolism by enhancing gluconeogenesis, the TCA cycle, and the pentose phosphate pathways. This results in increased trehalose
production, aiding the bacteria in survival and enhancing its virulence. Targeting these pathways could be a promising approach for developing drugs and tackle drug-resistant MTB
strains.

r d 4 GRENOBLE

lrezia — INIP Phelma

UGA




