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Extended Abstract 
Fluorescent gold nanoclusters (AuNCs) are emerging in biomedical and biosensing applications due to its photophysical 

properties linked to their small size. The aim of this study is to fabricate a biosensor based on the fluorescence of gold 

nanoclusters stabilized in repeat proteins, in particular tetratricopeptide repeat (TPR) proteins (AuNCs@proteins) which are 

genetically modified by the addition of two different recognition modules (CTPR390 and TPR2A). This modification allows 

the specific interaction between nanoclusters and analyte, Hsp90, which is a biomarker of myocardial fibrosis, a heart disease 

[1].  

Hsp90 is present in blood serum at very low concentration (0.31 nM). Supposing a ratio AuNCs@protein:Hsp90 1:1 in 

assays, the first objective is to optimize AuNCs@protein synthesis [2], [3] conditions until 0.2 nM can be detected by 

fluorescence. The detection limit is reached by a modification of incubation conditions [4] and molar ratio of components 

that take part on the synthesis reaction. 

The final goal of this project is to fabricate a biosensor and there are two possibilities considered: lateral flow [5] 

measuring test and control line’s fluorescence by a portable fluorescence lector, and/or measuring fluorescence directly in 

solution. 

Measuring directly in solution, first a calibration curve was obtained to determine the limit of detection (LoD = 11.03 

nM) and limit of quantification (LoQ = 36.77 nM) of the system by measuring the fluorescence intensity at different 

concentrations (λexc = 320nm and λem=400nm). According to these limits, Hsp90 aliquots were added to a AuNCs@protein 

solution. Fluorescence was measured before and after the addition in order to determine if there was a variation promoted by 

the interaction with Hsp90. However, the non-specific effect of the plasma proteins on the fluorescence signal did not allow 

the quantification of the analyte by this method. 

Therefore, other detection formats were studied, such as microplate system. For that purpose, ELISA experiments were 

developed to mimic the immobilization strategy of lateral flow’s system. In this case, AntiHsp90 immobilized on the plate 

would capture the analyte (Hsp90) and the AuNCs@protein, that also recognizes Hsp90, is proposed as a developing agent, 

being its fluorescence the readout signal related to the amount of Hsp90 captured. BSA was used in the control experiments 

instead of the analyte, to evaluate the possibility of unspecified interactions. First of all, direct immobilization of TPR proteins 

and Hsp90 was developed to fix detection limits. These experiments revealed that the maximum concentration that can be 

immobilized due to well’s diameter is 20 nM for TPR proteins (AuNCs’ templates) and 5 nM for Hsp90. Considering 

sensitisation step’s efficiency (36.20 %), the real concentrations per well were 7.24 nM and 1.81 nM, respectively. Therefore, 

the detection limit of the direct fluorescence of the AuNCs@protein in microplate assay is not sufficient for the required 

Hsp90 detection. 

In order to improve both systems, some strategies are proposed, such as the use of recognition modules with higher 

affinity for the analyte. In addition, isolation systems based on magnetic beads can avoid interferences in complex samples; 

and finally, signal amplification systems can be implemented as developing agents to improve LoD and LoQ. 
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