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B AC KG RO U N D Subsequently, FBA (Orth et al., 2010) was performed for a group of 38 carbon sources in

diazotrophic and H,-consuming conditions (Wong & Maier, 1985). Statistical results show

Nitrogen fixation 1s an important metabolic process carried out by different microorgan- for the subset of 38 carbon sources an accuracy ot 95%, with 20 true positive predictions
1Isms, which converts molecular nitrogen into inorganic nitrogenous compounds such as (100% positive predicted) and 16 true negative predicted results (89% negative predicted).
ammonia (NH;) (Gyurjan et al., 1995). These nitrogenous compounds play important roles Additional experimental validation was performed using Biolog plates for a set of carbon
for biogeochemical cycles on earth and for the synthesis of essential biomolecules at indus- (PM1 and PM2) and nitrogen (PM3) sources to determine the growth rate values
trial level. Azotobacter vinelandii 1s a well-known gram-negative soil bacterium capable of of A. vinelandii DJ. Out of 190 carbon sources from the Biolog plates, 123 compounds were
converting atmospheric nitrogen gas (N,) into soluble ammonia (NHs) as well as into other 1dentified in the model; the simulations were performed under two specific conditions: dia-
important nitrogenous soluble compounds. A. vinelandi1 can also produce the biopolymers zotrophic and non-diazotrophic simulation conditions. The same procedure used in PM1
alginate and polyhydroxybutyrate (PHB) depending on nutritional requirements. Alginate and PM2 experiments was followed to estimate the growth rates with 75 different nitrogen
is biodegradable exopolysaccharide (Remminghorst & Rehm, 2006) produced to reduce in- sources. For this case, simulations were performed using pyruvate as the carbon
ternal oxygen concentration necessary to fix nitrogen. PHB is synthetized by this microor- source. Table. 1 shows the complete analysis of the experimental and predicted data for all
ganism under high carbon/nitrogen ratios as a carbon and energy reserve in the form of carbon and nitrogen sources; statistical parameters (accuracy, sensitivity, specificity, posi-
cysts (Zudiga et al., 2011). We developed the metabolic model (M-model) of Azotobacter tive predicted, negative predicted and Matthews correlation coefficient) were calculated for
vinelandin DJ to contextualize metabolic processes associated with nitrogen fixation, am- non-diazotrophic conditions. Ultimately, biopolymers production (alginate and PHB) was
monium assimilation, and production of organic nitrogen on genome-scale. Our model was validated through experimental data retrieved from the literature. We evaluated the model
successfully validated using high-throughput phenotypic data and physiological data. accuracy to growth and alginate and PHB production using four carbon sources under dia-

zotrophic and non-diazotrophic conditions. Simulations were confirmed to accurately pre-
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The final Azotobacter vinelandii DJ metabolic model (iDT1278) consists of 2,003 metabo- R E F E R E N C ES

lites, 2,469 reactions and 1,278. Specific metabolic capabilities of 4. vinelandii DJ such as g o o , o
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del was validated under a wide range of different growth conditions (diazotrophic and non- o ,
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