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ABSTRACT 
The toxicological potential and morphological characteristics and phylogenetic analysis based on the 16S rDNA sequence and 

the 16S-23S rDNA internal transcribed spacer (ITS) were investigated in unusual morphospecies of Microcystis (MCYS-CH01) 
isolated from the Cheffia Dam in Algeria. The presence of microcystin synthetase genes (mcyA, -B, and -C) in isolated colonies of 
this morphospecies, and the fact that serine/threonine phosphatase (PP2A) was inhibited by its crude extract indicated that this 
morphospecies was microcystin-producer. The morphological features of this unusual morphospecies were very different from any of 
those described in the literature of all known species of Microcystis. The phylogenic tree based on 16S rDNA sequences shows that 
this morphospecies is indistinguishable from the reference strain Microcystis aeruginosa PCC 7806 and from many other known 
Microcystis species and, therefore, this tree did not necessarily correlate to the distinctions between morphospecies. However, 
phylogenetic analysis based on the 16S-23S rRNA spacer region could be an effective way to assign this unusual morphospecies 
MCYS-CH01 to the Asian species Microcystis novacekii. Comparison of the ITS sequence of this morphospecies with sequences 
available in the GenBank database showed that some highly conserved genotypes are found throughout the world. 
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1. INTRODUCTION 

Blooms of toxic cyanobacteria constitute a threat to 
the safety and ecological quality of surface waters 
worldwide. The genus Microcystis constitutes one of the 
most widely distributed toxic bloom-forming genera of 
cyanobacteria (Sivonen & Jones 1999). Within the 
North-African basin, several studies in Morocco (Oudra 
et al. 2001; Sabour et al. 2002), Algeria (Nasri et al. 
2004), and Tunisia (El Herry et al. 2008), neighboring 
countries with similar climatic conditions, have shown 
that natural cyanobacterial blooms containing micro-
cystins are dominated by the genus Microcystis. In 
Egypt, however, microcystins have been isolated and 
characterized from both Microcystis aeruginosa (Abdel-
Rahman et al. 1993; Mohamed et al. 2003) and Oscil-
latoria tenuis (Brittain et al. 2000). The group of toxin 
produced by Microcystis is the microcystin hepatotox-
ins, a cyclic heptapeptides which are formed non-ribo-
somally by peptide and polyketide synthetases (Ditt-
mann et al. 1997; Tillett et al. 2001). They have been 
implicated in deaths due to microcystin-induced liver 
failure in domestic and wild animals (Codd et al. 2005), 
as well as in human illness (Kuiper-Goodman et al. 
1999, Codd et al. 2005) and, as a result of exposure 

through hemodialysis, even in human death (Jochimsen 
et al. 1998; Pourria et al. 1998; Carmichael et al. 2001). 

All species within the genus Microcystis have been 
reported to include microcystin-producing strains as 
well as strains that do not synthesize microcystin. Char-
acterization of Microcystis species using conventional 
methods based on morphological features is very diffi-
cult, and only limited differentiation is possible below 
genus level. The genus Microcystis is clearly delimited 
at the genus level by molecular sequencing (Li et al. 
1998) but in the field it occurs in the form of character-
istic colonies that can be classified as different mor-
phological types (morphotypes), each of which is 
equivalent to a species (morphospecies) (Komárek & 
Anagnostidis 1999). Microcystis colonies differ in shape 
and size, but also in the appearance of their mucilage 
(Watanabe 1996). However, the validity of the mor-
phological taxonomy of these species has always been 
questioned. Several attempts have been made to define 
taxonomic criteria, other than morphological ones, 
based specially on 16S rDNA sequence comparisons 
(Neilan et al. 1997; Otsuka et al. 1998) for the different 
Microcystis species. Given that the taxonomic resolu-
tion offered by 16S rRNA genes is insufficient to dis-
tinguish between closely related organisms, research has 
increasingly focused on the rRNA 16S to 23S internal 


