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According to the last EFSA/ECDC report, bacterial toxins are the second leading causative agent 
(17.0%) of foodborne outbreaks in Europe [1]. Aptasensors, as biosensors that use aptamers are 
called, are seen as a simple, rapid and cost-effective assay format with high suitability for point-of-
care testing, allowing a sensitive and mostly qualitative detection of analytes [2]. 
 
In this work, DNA aptamers previously selected by our group (Apt1, Apt2, Apt3, Apt4 and Apt5) 
for staphylococcal enterotoxin A (SEA), one of the most reported bacterial toxins, were applied 
as recognition molecules in a lateral flow assay. For this, lateral flow strips consisting of a sample 
pad with glass fibre, test zone with nitrocellulose membrane and absorbent pad with cellulose 
membrane were assembled. Gold nanoparticles (AuNPs) covalently attached with Apt5 were 
synthesized. Biotinylated aptamers (140 pmol of Apt1, Apt2, Apt3 and Apt4) were immobilized in 
the test zone using streptavidin as an anchor. A DNA probe (140 pmol) complementary to Apt5 
was also immobilized as a test control. Then, SEA solutions (0.3 ng/µL) as well as negative 
samples were prepared and incubated with Apt5- AuNPs (OD3) in binding buffer for 10 min. 
Different assay combinations (Apt5-AuNPs + Apt1/Apt2/Apt3/Apt4) were tested. The samples (60 
µL) were applied to the sample pad, allowing the solution to flow on the strip until the test lines 
were visualized by the accumulation of AuNPs. 
 
SEA samples were positively detected, with the combination of Apt5-AuNPs with Apt3, providing 
the best result, followed by Apt4, Apt2 and Apt1. Negative controls were validated by the control line. 
Further tests to determine the detection limit and improve the noise ratio are being carried out. 
 
These results show that aptasensors can be a simple and rapid alternative for the detection of 
SEA. Furthermore, this format assay can be easily adapted to any food toxin. 
 
Acknowledgments: This work was financially supported by: LA/P/0045/2020 (ALiCE), UIDB/00511/2020 
and UIDP/00511/2020 (LEPABE), funded by national funds through FCT/MCTES (PIDDAC); project POCI-
01-0145- FEDER-028659, funded by FEDER funds through COMPETE2020 – Programa Operacional 
Competitividade e Internacionalização (POCI). The authors also thank FCT for the PhD Fellowship 
SFRH/BD/138883/2018. 
 
References: 
[1] European Food Safety Authority and European Centre for Disease Prevention and Control, “The European 

Union One Health 2021 Zoonoses Report,” EFSA Journal, vol. 20, no. 12, Dec. 2022, doi: 
10.2903/J.EFSA.2022.7666. 

[2] L. Kaiser, J. Weisser, M. Kohl, and H. P. Deigner, “Small molecule detection with aptamer based lateral 
flow assays: Applying aptamer-C-reactive protein cross-recognition for ampicillin detection,” Sci Rep, vol. 
8, no. 1, p. 5628, Dec. 2018, doi: 10.1038/s41598-018-23963-6. 

  

mailto:carina.almeida@iniav.pt

