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Gold Nanoparticles - an Optical Biosensor for the direct RNA Quantification for Cancer, Neurological Disorders and Hepatitis C Virus Diagnosis
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Abstract
Introduction: The unique physicochemical properties of gold nanoparticles (AuNPs) have been exploited to develop Gold Aggregating Gold (GAG) approach. Quantification of HCV RNA is a cornerstone in the infection management. On the other hand, Topoisomerase 1 (TOP1) and Tyrosyl DNA Phosphodiesterase 2 (TDP2) were among the transcripts of choice due to their role as genomic stability biomarkers and their implication in various cancers and neurological disorders. The existing technologies are expensive, labour intensive and time consuming, posing significant limitations to their wide-scale exploitation, particularly in economically deprived populations. We have developed for the first time, cationic AuNPs to induce aggregation of citrate capped AuNPs decorated with RNA of interest specific probe (nanoprobe).
Methods: TOP1, TDP2 and HCV RNA were first captured specifically using magnetic nanoparticles that were functionalized with a TOP, TDP2 and HCV -specific probes in serum specimens, respectively. The captured unamplified mRNA was then directly detected and quantified using GAG assay. Solution color was developed immediately. RNA quantification was done by recording the spectral absorbance ratio of non-aggregated AuNPs to the aggregated nanoparticles (ƛ530/650) against a standard curve of serial diluted RNA of interest.
Results: In positive samples, the AuNPs solution retained its red color, while in negative samples the color changed to blue. A linear correlation exists between the GAG assay and the qPCR for the quantification of the RNAs (101 to 104 copies), with detection limit of up to 10 copies per reaction a. Wild-type and TDP2-deficient cell lines confirmed the assay specificity and reproducibility in distinguishing between different transcripts.  
[bookmark: Synthesis, functionalization and charact][bookmark: Synthesis and characterization of Cystea][bookmark: Synthesis and characterization of CTAB A][bookmark: HCV RNA extraction evaluation][bookmark: Cell lines and total RNA extraction][bookmark: Colorimetric/spectrophotometric AuNPs as][bookmark: _bookmark0][bookmark: Materials and methods][bookmark: Chemicals and equipments][bookmark: Serum samples collection]Conclusion: The novel GAG assay can be utilized as an inexpensive, rapid, simple and sensitive tool for the absolute quantification of RNA from different origins and for different applications, instead of the laborious, expensive and sophisticated real-time PCR. Moreover, it could readily be adopted for full automation.
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Citrate gold nanoparticles (brown crystals) are decorated with HCV specific probe. Aggregation occurs

upon the addition of cysteamine gold nanoparticles (yellow crytslas). The presence of HCV RNA protects
the citrate nanopartciles from attack by cysteamine nanoparticles, thereby preventing aggregation.




image3.jpeg
FuroSci(ons2




