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“Small number of secondary metabolism genes in the 
hemibiotrophic forest pathogen, Dothistroma septosporum, are 

mostly non-essential for disease progression” 

By: Kutay Ozturk 

   Washington State University, Department of Plant Pathology 

     Tree Fruit Research and Extension Center   

Red band disease of pine (also called Dothistroma Needle Blight – DNB) is a fungal disease affecting pine forests 
and plantations in at least 76 countries. It is mainly caused by Dothistroma septosporum, a hemibiotrophic 
(biotrophic in the beginning – necrotrophic at advanced stage of disease) pathogen reported to infect at least 
109 pine species. Genome analysis of D. septosporum identified 11 secondary metabolite (SM) core genes, two 
of which were pseudogenized. Only one SM core gene, a virulence factor named dothistromin, was previously 
studied. My Ph.D. project focused on investigating the importance of the other eight core genes in disease 
progression. Transcriptome analysis suggested that four SM core genes were highly expressed in planta at 
different infection stages. The SM core genes were conserved across 18 D. septosporum strains from different 
countries, and all these genes were under negative evolutionary selection pressure, indicating important and 
conserved roles of these genes. Predicted SMs based on phylogenetic and gene cluster analyses weren’t 
detected after metabolite extraction and chromatographic analyses, suggesting novel SMs are produced by D. 
septosporum. Preliminary evidence suggested that the SM core gene DsNps3 may be involved in virulence of 
D. septosporum, whereas majority of the remaining SM core genes appear to be non-functional or silent under
tested conditions. Findings of this project showed an exception to the general association of necrotrophy with
high number of SMs and the presence of many unknown SMs that can greatly expand our understanding of
host-pathogen interactions upon their discovery.
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