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Abstract: Cyanobacteria are aquatic and photosynthetic 
prokaryotes which form harmful algal blooms under certain 
conditions. Water blooms of cyanobacteria from the genus 
Microcystis are of increasing concern due to their production 
of microcystin, a cyclic heptapeptide which is formed 
nonribosomally by peptide and polyketide synthetases. 
A number of studies have targeted the PCR amplification of 
microcystin synthetase gene cluster foi the identification of 
toxic cyanobacteria, both in cultivated strains and environmental 
samples. In this study, water samples collected from seven 
sites and the cultures originated from the cyanobacterial bloom 
of the Lake Beira were analyzed by polymerase chain reaction 
(PCR) using the cyanobacterial specific oligonucleotide primers 
for the 16S rRNA gene and genus specific oligonucleotide 
primers for the mcyE gene. All DNA samples submitted to 
PCR reactions yielded the unique fragments of about 450 
bp for the 16S rRNA gene and 250bp for the mcyE gene. 
The results of the B L A S T EF051239 showed 98% of the 
nucleotide homology to the Microcystis aeruginosa gene of 
16S ribosomal RNA and EF051238, 95% homology to the mcy 
E gene of M. aeruginosa (PCC 7941).These results confirm the 
presence of microcystin producing M. aeruginosa in the Beira 
Lake and the need for rapid identification of toxin producing 
cyanobacteria from environmental samples. 
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I N T R O D U C T I O N 

Cyanobacteria are aquatic and photosynthetic prokaryotes 
which form harmful algal blooms (HAB) under optimal 
conditions such as high light and calm weather. Mass 
presence of these organisms in freshwaters is o f increasing 
concern worldwide due to their production o f a range 
of hepatotoxins and neurotoxins. The microcystins, 
cyclic heptapeptide hepatotoxins, are by far the most 
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prevalent of the cyanobacterial toxins and are produced 
by strains of distantly related cyanobacterial genera 
Microcystis, Anabaena, Plankthothrix, and more rarely 
Anabaenopsis, Hapalosiphon and Nostoc'. Hepatotoxins 
are synthesized and retained in cyanobacterial cells but 
during bloom senescence and cell lyses they are released 
into the surrounding water. The incidence o f wild and 
domestic animal poisoning and human health problems 
attributed to exposure to cyanobacterial toxins have been 
well documented 2 . 

Microcystins have the common structure cyclo-
(D-Ala-L-X-D-MeAsp-L-Z-Adda-D-Glu-Mdha).where 
X and Z are variable L amino acids, Adda is 3 amino 
-9-methoxy -2,6,8-trimethyl -10-phenyl -4,6-decadienoic 
acid, D-MeAsp is 3-methyl aspartic acid and Mdha is N 
methy ldehydro -alanine 3 . More than 70 structural variants 
of microcystins are known today 4 . Biochemical and 
genetic studies have shown a mixed polyketide synthase 
(PKS) / nonribosomal peptide synthetase (NRPS) origin 
for the microcystins 5. Microcystin biosynthetic gene 
cluster (McyA-J) has a modular structure, each module 
activating and incorporating specific constituents of 
the heptapeptide 6. The mcy gene cluster in Microcystis 
comprises 10 bi directionally transcribed g e n e s 5 7 . 

Identification of a cyanobacterial genus by 
microscopic morphology and / or molecular analysis 
does not indicate the potential for toxin production. 
Different strains of one species can be morphologically 
identical but differ in toxigenicity 8 . The most common 
methods for monitoring microcystin concentrations have 
been high performance liquid chromatography (HPLC) 
combined with a UV-visible light diode array detector, 
protein phosphatase inhibition and enzyme linked 
immunosorbent assays (ELISA) 9 . But their analysis does 
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