Galactomyces Geotrichum MKO017: In Silico Model of Succinic Acid Metabolic Pathway

Julia Ricanyova, Ania Grygier, Department of Food Chemistry and Instrumental Analysis, Institute of Food Technology

Poznan University of Life Sciences, Wojska Polskiego 28, 60-649 Poznan, Poland, j.ricanyova@gmail.com

INTRODUCTION

S Succinic acid or C4-dicarboxylic acid produced by G. Geotrichum MKO017 is precursor used for preparation of pharmaceuticals, antibiotics,
vitamins, surfactants, detergents and food (Fig. 2).

S Metabolic pathways are constructed by using strategy to predict metabolic pathway from a reference database (Table 1) of known pathways
(metabolites, enzymes, reactions) by using known genome sequence to obtain key informations about metabolism and physiology of G.
Geotrichum to develope static model.

S Metabolic computational tools were used to gain insight into the intracellular metabolic conditions of G. Geotrichum MKO017, including
metabolic flux analysis (MFA), probabilistic models of network structure and network accuracy.

s The concept of network based Statistical Inference were used to construct probabilistic Models of Network Structure (the Inferrelator,
Probabilistic Boolean network, Dynamic Bayesian networks), evaluate network accuracy (predicted and true network) were used in
modelling of G. Geotrichum Succinic acid Metabolic pathway (Fig. 1).

} Table 1. Classification of databases used in silico modeling of pathways
Fatty acids, Steroids
A ) [/
s ref3 / (Aconitase Curation ilzsmel. 2106 Automated Manual Manual
Galoacetaty 5 G automated
Wialats QD  Hy Citrats g (20
[Dehmgenase e 61 q y Size ~621+ pathways ~289 pathways ~355 pathways ~126 models
ﬁ’@ @anate,ﬁsparaga ls_ﬁl:mmrﬁ Nomenclature EC, GO EC, KO None GO
Fumarase |~/ 222y S Organism N . . Primarily human N .
e 10 coverage 500 species Various and mouse 475 species
s> T CsoCitrate) Visuals Species-specific Reference and Animated, Non-standardized
fE[Isncitrate ] custom species-specific cartoonish
e A r6 |Dehydrogenase
Cuccinate J S @tamme'm””e'mgm@ EDhyd g Primary usage PGDB, comput. PGDB, pathway Human pathways, Simulations,
QENVA0ENEE) s G > j 7 @D y usag biology comparisons disease modeling
reﬁ'“ r&.'ﬁf .W > "
$x__ SGP+PD T o a N
[5““‘”?"3““ ]r*lg‘”, (0 o ] " 4-Amino-Butanoic acid NCH, o -
2Unlhetase o ret8 . ! 0 Gamma-Butyrolactone O o gacon:.c ‘TCI.(:I
e T y T |
uketngltir:jatgﬁ e €o) SEIREnEsE N i ) ) Maleic Anhydride
[Dehydmgenase] < ; > \ )
Fig. 1 Citric acid cycle and succinic acid metabolic pathway iyl % d Succinic acid H o
. .. . . c. . 4.4 Esters 0:<_>=0 o N " Fumaric acnd. |
Succinate is important medicinal product of citric acid cycle. At each turn of the cycle, | = i Esters U Hydroxy succimide
three NADH, one FADH, one GTP (ATP), two CO, are released in oxidative decarboxylation =~ Tetrabvdrofuran | Dimethyl Succinate] | - D Succimide

reactions. Acetate reacts in the form of acetyl-coenzyme A. The effect of one turn of the
cycle is: 2 acetate -> succinate + 2H

Fig. 2 Pharmaceuticals synthesized from succinic acid metabolic pathway

METHODS RESULTS & DISCUSSION
S Succinic acid and other metabolites of metabolic pathway were § Succinic acid pathway is formalized and analyzed by
analyzed by LC-Q-TOF-MS system (UHPLC-qTOF-MS system (Agilent stoichiometric and constraint-based modeling techniques,

Technologies, Waldbronn, Karlsruhe, Germany) that consisted of a
1260 LC system, a Jetstream electrospray ionization (ESI) source, and

including FBA, MFA (Table 2, Fig. 5). Several algorithms were
provided for computational strain design/ metabolic engineering.
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Fig. 4 POS, NEG mode LC-MS-QTOF and chromatograms of metabolites analyzed from G.Geotrichum MKO017
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