In silico screening of genes coding for secondary metabolites
in the phytopathogenic fungus Stemphylium lycopersici

Mario E. E. Franco'*, Silvina Lopez?, Mario C. N. Saparrat?3 & Pedro Balatti’.

AR,

£ @ IDEFI

Centro de Investigaciones de Fitopatologia, Facultad de Ciencias Agrarias y Forestales, Universidad Nacional de La Plata. La Plata, Buenos Aires, Argentina’; Instituto de Fisiologia
Vegetal, UNLP-CONICET. La Plata, Buenos Aires, Argentina?; Instituto Carlos Spegazzini, Facultad de Ciencias Naturales y Museo. La Plata, Buenos Aires, Argentina3.
*e-mail: ernesto.franco@agro.unlp.edu.ar

INTRODUCTION

While the end products of the primary metabolism are energy and intermediates for synthesis of essential macromolecules such as lipids, proteins and nucleic acids, the
secondary metabolism is the responsable for the production of a wide range of low molecular weight bioactive compounds that are dispensable when microorganisms are
cultivated in vitro but provide adaptive advantages in nature (1).

The production of secondary metabolites is not universal among microbes, having a rather restricted distribution (1). These compounds are particularly abundant in soil-dwelling
filamentous fungi, which exist as multicellular communities competing with each other for nutrients (2). Besides, in several pathogenic filamentous fungi of the ascomycete
phylum, virulence is associated with the production of toxic secondary metabolites (3).

The genes responsible for the biosynthesis, export, and transcriptional regulation of secondary metabolites are often found in contiguous gene clusters that are characterized by
the presence of “backbone” enzymes and several “decorating” enzymes with characteristic protein domain content. Actually, these hallmarks are the basis of several

bioinformatic tools that has been developed for the genome mining of secondary metabolite gene clusters (2, 4).

MATHERIAL AND METHODS

OBJECTIVE

The purpose of this work was identify secondary metabolite gene clusters through the annotated draft genome sequence of the plant pathogenic fungus Stemphylium lycopersici
CIDEFI-216, one of the etiological agents of tomato gray leaf spot disease.

A total of 8,99/ protein-coding genes within the 414 annotated scaffolds of the Stemphylium lycopersici CIDEFI-216 (GenBank BioSample no. SAMNO3332054) draft genome
(GenBank Accession no. LGLR0O0O000000) were queried with the bioinformatic tools Secondary Metabolite Unknown Region Finder (2) and Antibiotics and Secondary Metabolite
Analysis Shell (4) enabling the ClusterFinder algorithm (5).
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Secondary metabolites gene clusters predicted by SMURF and antiSMASH are detailed in the table. Also antiSMASH predicted core structures are shown: rough prediction of core
scaffold based on assumed PKS/NRPS colinearity; tailoring reactions not taken into account.

CONCLUSION

S. lycopersici CIDEFI-216 is a source of a broad spectrum of secondary metabolites that can act as virulence factors.
The information generated in this work represents a valuable starting point for experimental validation and characterization of S. lycopersici secondary metabolism.
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