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ABSTRACT

The increasing resistance of pathogenic bacteria to existing antibiotics is currently one of the biggest threats to global health. The occurrence of bacteria becoming
resistance to antibiotics is a well-known and unavoidable process, but the rate is drastically increased by the global misuse of antibiotics. The second cause is the
lack of new antibiotics. Bioactive compounds produced by microbes is the main source of antibiotics currently in use, but the traditional methods for exploiting this
natural resource are no longer efficient. The genes encoding production of secondary metabolites may not be expressed when cultivated in the lab or the amount is
too small to have a bioactive effect.

We are developing a workflow for identitying new, bioactive chemicals produced by microorganisms and we have access to a large strain collection of marine
actinomycetes. We use mass spectrometry (MS1), tandem mass spectrometry (MS/MS) and UV absorption to characterize the products from the cultivated organisms.
The products are clustered using GNPS (Global Natural Products Social Molecular Networking) [1] to create a network based on spectral alignment of the MS/MS
data.

The same organisms are sequenced and we use antiSMASH [2] to predict the presence of biosynthetic gene clusters in their genomes. Biosynthetic gene clus-
ters (BGCs) are genes spatially clustered on the genome which encodes a secondary metabolic pathway, and antiSMASH [2] also predict the most likely struc-
ture(SMILES [3]) for the product of this metabolic pathway. We use BiG-SCAPE [4] to calculated a distance metric between each pair of biosynthetic gene clusters to
create the network.

We have combined these two networks by introducing an intermediate network with the SMILES, obtained either from the MS/MS data or from the antiSMASH
predictions. By doing this we have created a structured, novel method for displaying and analyzing this complex data set. Further research is necessary to fully
exploit this three-layered network.
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This three-layer network display the MS/MS network of one bacterial strain combined with a network of biosynthetic gene clusters (BGCs) from a collection of
200 bacterial strains. All the strains have been collected from the marine environment in the vicinity of Trondheim. These two networks are connected by an
intermediate layer of metabolite structures (SMILES). The intra-layer edges of the SMILES network is created by comparing fingerprints of the metabolite structures.
The fingerprints are obtained from PubChem [5] and the network created by calculating the pairwise Tanimoto similarity [6] and 0.75 as the threshold.
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