
 

 
 

The work was supported by the EU, the H2020-MSCA-IF-2014 grant agreement 660339 (eADAM) 

 

⊠ Oral Presentation  |  ☐  Poster Presentation 

HIGHLY BIOSPECIFIC SELF-ASSEMBLED APTASENSOR FOR 

DOPAMINE ANALYSIS IN HUMAN BODY FLUIDS  

Isabel Álvarez-Martos and Elena E. Ferapontova 

 
Interdisciplinary Nanoscience Center (iNANO) 

Aarhus University, Gustav Wieds Vej, 14, 8000 Aarhus C, Denmark. 
 

martos@inano.au.dk 
 

 
Understand the function of small molecule neurotransmitters, such as dopamine (DA) in 

the complex landscape of brain is critical to prevent or treat neurological disorders. 

However, the presence of other coexisting molecules whose oxidation potential overlaps 

with dopamine hinders its direct electroanalysis. The use of high specific biorecognition 

elements, such as aptamers offer a fast and simple, and still sensitive and selective 

approach to tackle this problem. 

Here, we show that absolute 

discrimination of DA over other 

catecholamines is possible through a 

specific RNA aptamer sequence [1] 

immobilized on cysteamine-

modified gold electrodes via the 

alkanethiol linker [2, 3]. On the 

contrary to the DNA sequence 

obtained by replacement of the RNA 

bases by their DNA analogues, which did not show any specificity of binding and 

therefore is not suitable for specific analysis of DA. One of our main goals was to probe 

that even though RNA aptamer stability can be compromised in biological fluids by the 

ribonuclease digestion or chemical cleavage [4], binding to electrodes stabilize their 

structure, so that measurements can be performed in undiluted biological fluids (i.e., 

human serum). Given the simplicity of the design and demonstrated operation in serum, 

the developed aptasensor can undoubtedly contribute to the development of more 

complex in vivo electroanalytical platforms for diagnosis.  
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