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P180: Genotype determined microcystin content in Planktothrix spp.

Rainer Kurmayer, and Guntram Christiansen
Institute for Limnology, Austrian Academy of Sciences, Mondsee, Austria e-mail: rainer.kurmayer@oeaw.ac.at 

Microcystins (MC) are bioactive secondary metabolites produced by several cyanobacterial genera. Although MC synthesis of a 
specific MC-producing isolate is continuous and cannot be induced by environmental conditions it is known that individual, MC-
producing isolates differ in their MC content by an order of magnitude, e.g. from 0.5–5 microgram of MC per mg dry weight[1].
The biosynthesis of MC is catalyzed by non-ribosomal peptide synthesis and several mcy gene clusters encoding MC synthetases 
have been isolated from different cyanobacterial species. Our aim is to identify factors leading to the observed differences in MC 
content within forty MC-producing isolates of Planktothrix agardhiii and P. rubescens.
The mcy gene cluster of Planktothrix is consisting of nine genes transcribed in a bi-directional operon [2]. The majority of the 
intergenic spacer regions was found invariable. Only within the largest spacer between the mcyE and the mcyG gene (274 bp) 
significant genetic variation due to the insertion of transposable elements (1433 bp), deletions (128 bp) was found. Further 
within the bi-directional promoter region (mcyTD), the insertion of a 1240-bp region coding for two hypothetical proteins was 
observed.
In relation to two reference genes (phycocyanin, RNA polymerase) a relationship between the transcript amount of individual 
genes of the mcy gene cluster and the MC content among all Planktothrix strains was found. The transcripts of the genes mcyG, 
H, A located downstream of the intergenic spacer region mcyEG were found as strongest predictor variables. Notably, the strains 
carrying a 128bp deletion within mcyEG showed a high MC content and a weaker relationship between the transcript amount and 
MC content. 
These results show for the first time that individual mcy genotypes differ significantly in the mcy transcript amount which can 
explain a significant part of the variation of the MC content among isolates.
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P179: Isolation of Hierridin B from a culturable Cyanobium sp. strain isolated from the Portuguese 
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Cyanobacteria are a genetically diverse group of phototrophic prokaryotes. On a secondary metabolite perspective, however, fila-
mentous and benthic forms have been the major sources of compounds isolated from these organisms. Nevertheless, unicellular, 
free-living, planktonic cyanobacteria also contain enzymatic machinery for secondary metabolite biosynthesis. Here, we report 
the production of hierridin B (1) by the planktonic Cyanobium sp. strain LEGE 06113. This strain was isolated from an intertidal 
sample collected at Aguda beach, northern Portugal.
Isolation of pure hierridin B was achieved by NMR-guided investigation of a non-polar vacuum liquid chromatography (VLC) frac-
tion. The agreement of 1H NMR chemical shifts and coupling constants with the literature values for hierridin B isolated from 
Phormidium ectocarpi [1] formed the basis for dereplication. This metabolite features a 2,4,6-substituted phenol moiety with two 
methoxy groups and one long aliphatic chain as the substituents. Hierridin B has been previously shown to have antiplasmodial 
activity. Here we present the results of investigations of its bioactivity profile in other systems. In addition, Cyanobium genome 
data available in the databases was mined for genes that may be involved in the biosynthesis of hierridin B. As a fast-growing, 
unicellular strain, culturing of Cyanobium sp. LEGE 06113 presents as a convenient system to obtain this compound in relatively 
high amounts and further explore its activity profile.
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