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Is it possible to prevent Harmful Algal Blooms? An electrochemical
genosensor that detects dinoflagellates could be the answer
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Harmful Algal Blooms (HABs) are a very common phenomenon in the last few years that results from
the accumulation of microalgae, such as dinoflagellates of the Dinophysis genus [1]. Hence, the
development of analytical technologies capable of detecting these microorganisms and thereby avoiding
environmental and public health crisis, has become a major priority. Biosensors have been gaining
recognition lately given their notable assets: they are fast, sensitive and allow in situ analysis [2].

In this research, an analytical technique capable of detecting and monitoring the presence of D. acuta
and D. acuminata was developed based on an electrochemical genosensor whose design consisted of
the following steps: i) Sensing phase: generation of a mixed self-assembled monolayer onto the
electrodes’ surface; ii) Hybridization of complementary DNA sequence by using a sandwich format
assay with enzymatic labels and iii) Electrochemical detection by chronoamperometry. The best
analytical conditions were selected to produce the best electrochemical genosensor device.

By using molecular biology tools, namely the polymerase chain reaction (PCR) technique, it was
possible to validate the efficiency of the device, which was able to detect the two dinoflagellates in real
environmental samples, with a detection and quantification limits of 12.95 and 43.15 pM, respectively.
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