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ABSTRACT: Amyloid-
disease. Here, we report on an aptasensor based on stem-loop probes for a sensitive and specific detection o-
mers by an amperometric transducer principle using alternating current voltammetry (ACV). Stem-loop probes with re-
dox-active moieties are immobilized on a gold substrate as receptor element. The signal transduction mechanism relies 
on redox ferrocene (Fc) reporting via charge transfer on a molecular recognition event involving a conformational change 
of the molecular beacon. The stem-
different ferrocene terminals. In addition, the sensor assembly and signal recording including aptamer concentration and 
ACV frequency dependence are discussed. Using the optimized stem-loop probe (B- de-
crease of g-
nitude. Furthermore, the detection limit of the sensor can be further decreased by optimizing the ACV frequency, howev-
er at the costs of a narrowed detection range. In this work a label-free electrochemical aptasensor is demonstrated that 

which may be conducive to improve the diagnosis and pharmacology studies of Alzheimer's disease. 

A (AD) is the most common chronic 
neurodegenerative disease characterized by progressive 
and irreversible cognitive decline.1  Fibrous amyloid pla-
ques in human brain slices have implicated that the pa-

have been thought to be the main reason of AD.2 Recent 

animal model studies suggest that small, aqueously so-
luble oligomeric forms of amyloid-

many critical neuronal activities, including long-term 
potentiation (LTP), alter synapse physiology and memory 

ssemblies 
cause substantial neuronal dysfunction even before the 
appearance of amyloid plaques.3,4 Therefore, soluble amy-
loid-
molecular biomarkers for AD early diagnosis and therapy 
targets for clinically therapeutic intervention.  

Many methods have successfully implemented the detec-
s-

cent sensor, and ELISA.5-8 These methods are usually 
time-consuming, high operation cost, labor intensive or 
lack selectivity. Therefore, there is a continuing demand 
for simple and sensitive methods for the selective assay of 
neurotoxic 
rapid, cost-effective, highly sensitive alternative for ana-
lyte detection at the point-of-care. Electrochemical bio-
sensors are widely used for monitoring biomarkers of 
patients with chronical diseases and possess great minia-
turized and personalized potential for medicine (diagnos-
tic tests to guide therapy) due to the fast response, high 
sensitivity, and simple operation.9  However, there is still 

a low limit of detection (LOD) to support accurate diag-
nosis and reduce the amount of sample.  















 

 

Oligonucleotide sequences (Table S1); Particle analysis of 
AFM (Figure S1 and Table S2); Surface aptamer density ((Fig-

(Figure S3); Performance comparison of the proposed label-
free aptasensor wit Detection 
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