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Among noninvasive biomarkers, miRNAs show a promising potential. They are
found in circulatory biofluids, such as blood and saliva, and their diagnostic
properties have been highlighted in several studies. Although all the
mechanisms underlying neurodegenerative diseases (NDs) remains unclear,
deregulated expression of miRNAs has been observed in several NDs,
including Alzheimer’s Disease (AD) [1]. The use of electrochemical devices for
detecting potential biomarkers associated with NDs is promising regarding
response time and sensitivity of the technique. Due to their characteristics, such
as high conductivity, biocompatibility and electrocatalytic properties, AuNPs
have been widely employed in electrochemical biosensing systems.
Furthermore, the high affinity between sulfur-containing functional groups in
biomolecules and gold allows the fabrication of stable biosensors [2].
Additionally, silsesquioxane-based polyelectrolytes have demonstrated potential
as efficient capping agents for AUNPs synthesis [3]. In the present study, we
propose a construction of an electrochemical biosensor employing AuNPs



stabilized by 3-n-propyl(4-dimethylaminopyridinium) silsesquioxane chloride
(named here as SiDMAPy+ClI-) for the detection of miRNA-29a, a potential
biomarker for early diagnosis of neurodegenerative diseases, such as AD. The
obtained nanohybrid, AuNPs-SiDMAPy+CI- was applied in a glassy carbon
electrode (GCE) for the detection of miRNA-29a. The synthesis of the
SiDMAPy?CI? was carried out from the organo-functionalization of the xerogel
with 4-DMAP, adapting the procedure reported by Winiarski et al. (2020) [4],
and the synthesis of the nanohybrid was performed based the preparation of
AuNPs stabilized in similar silsesquioxanes [5]. The SiDMAPy+Cl-
demonstrated high solubility and it was characterized using RMN, FTIR and UV-
Vis. The formation of AuNPs was confirmed by UV-Vis and morphological
characterization was performed by FEG/SEM. The characterization steps for
the construction of the biosensor were performed using square wave
voltammetry and electrochemical impedance spectroscopy. The nanohybrid was
applied onto the GCE surface, followed by the immobilization of the anti-
miRNA-29a thiolated probe and subsequently by the miRNA-29a target. It was
observed that the nanohybrid significantly enhanced the electrochemical
response and charge transfer processes, also proving to be effective in
immobilizing the anti-miRNA-29a and its respective target.
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