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1. Introduction – Cyanobacteria (blue-green algae) are an ancient group of photosynthetic microbes from 

fresh, brackish and marine water. These bacteria have major effects on water quality and aquatic 

ecosystems due to fixing the atmospheric nitrogen, decreasing the growth of other species and detoxifying 

water contaminated to heavy metals [1,2].  In eutrophic water, they form and proliferate harmful algal 

blooms that is a worldwide issue. These blooms cause water discoloration, drinking water contamination, 

and decreased invertebrate reproduction [3]. Aptamer is considered as a desired target sequence in 

cyanobacteria. It is a specific single-stranded DNA (ssDNA) and can be isolated by systematic evolution 

of ligands by exponential enrichment (SELEX). The aim of this study is to detect the filamentous 

cyanobacteria in water [4]. 

2. Experimental - the cells from Aphanizomenon sp. BL5 (BCCM collections) Aptamer were collected 

according to the appropriate optical density. Aptamer was labeled with Fluorescein amidites. The aptamer 

library-cell bounded were prepared. The cells were analyzed via confocal microscopy and flow cytometry 

to observe the fluorescence intensities from aptamer with cells and cell morphology. Furthermore, ssDNA 

was isolated, and the quantification of aptamer was measured by qPCR.  twelve rounds of SELEX were 

performed. 

 3. Results and discussion: In cyanobacteria, autofluorescence was observed due to chlorophyll and 

phycocyanin.  The different fluorescence signals from cell and cell bounded aptamer was visible. the 

aptamer population had overlapped with the cell population. A standard curve for the qPCR was 

established. The aptamer was detected and its concentration in each round of SELEX was calculated. The 

selected ssDNA was cloned using a vector and after sequencing the unique aptamer was used to develop a 

biosensor for detection the cyanobacteria in water. As the results showed, the aptamer bounded cells 

showed different fluorescence signals which indicates the presence of ssDNA aptamer within cells. The 

exact concentration of this aptamer at the end of qPCR rounds claims selecting a unique ssDNA that was 

confirmed via sequencing. Therefore, the best candidate to detect the cyanobacteria is obtained. 

4. Conclusions: The SELEX rounds and using confocal microscopy, flow cytometry and qPCR 

conducted us to provide the specific aptamer which is able to target cyanobacteria in water. 
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