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Aim

The of Streptomycessp. Tü6071 consists
of 1363reactionsand 1343metabolites,includingpathways
for the production of specific natural drugs. With a
comparative the different behavior
of all reactionsbetweengrowingand productionstate can
bepredicted.

A genomescale model is a complexcollection of known chemical
reactionsencodedin the genomeof a particularorganism. It includesinformation about

, and the . In
combination with metabolomicsor transcriptomics, metabolic modeling allows for the
detection and in-depth understandingof and

.

Metabolic Switch in vitro and in silico

In general, the bacterial metabolism is optimized for the
production of . With changing environmental
conditions, of the metabolicnetwork take
placein order to be able to competeagainstrival organisms,
e.g. by producingof harmful suchas
phenalinolactones.

The transcriptomicsdata show a very diverseexpression
of the genes involved in the formation of . Its
distribution is a well known . Rare
codons,suchas the for Actinobacteria, often
control the formationof specificmetabolites.
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Codon Distribution

Comparisonof the predictedfluxesto genexpression.
Left: Genesincludedin the modelcolor-encodedby

functionalsubsystem.
Right: Correlationof the predictedto the experimentally

measureddata. Green: goodcorrelation;
yellow: no correlation; red: anti-correlation

Distribution of possiblecodons(64) from inside to the
outsidefor all genes(6478) in the genomeclusteredby
codonutilization.

Expression values in growing- and phenalinolactone
productionstate includingresultingfold-changefrom outside
to inside for all genes in the genome clusteredby codon
utilization. Groupsof coherentexpressedgenesare linked in
the middle.
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The collected insights and data are now being
analyzedand integrated into a

(virtual cell). Thismodel can
be applied for
approachof an of important secondary
metabolitessuchasantibiotics.

Future Prospects


