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Characterization of gold nanoparticles conjugation

to oligonucleotides as a nanoprobe in a cancer
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Abstract

Biosensors are widely used in point-of-care tests for quick, easy and non-invasive
measurements. The diagnostic sensitivity of the biosensor is increased by using gold
nanoparticles and their optoelectronic properties. The purpose of this study is to investigate
the binding of nanoparticles to the selected sequence of oligonucleotides, in order to be
used in cancer diagnostic biosensor. In that regard, the oligonucleotide sequence was
selected and the nanoprobe was designed. Afterward, functionalization of gold
nanoparticle was performed using a type of phosphine as an ionic reducer after multiple
incubations in 72 h. Thus, after nanoprobe production, salt tolerance (nanoparticle
stability), FTIR, zeta potential and DLS tests were performed to analyze the nanoparticle
conjugation to the selected sequence. In the stability test, the nanoparticles are precipitated
in the vicinity of a high concentration of salt and the solution turned gray. In contrast, the
nanoprobe retained the initial red color. A spectroscopic analysis at 300-800 nm showed
that the nanoprobes had an absorption peak in the red wavelength range (around 500 nm),
while  the nanoparticles had no peak in this range. In the
Fourier-transform infrared spectroscopy method, a peak was revealed in the wavelength
range of 950 to 1050 c¢m™! indicating the sugar phosphate band in the nanoprobe. DLS
results showed that after functionalization, the size and distance between nanoparticles
increased from about 30 nm. Furthermore, in the zeta potential test, the charge of
nanoparticles decreased to -10 mV, which can indicate the successful functionalization and
production of nanoprobes for the purpose of cancer diagnosis. This study could
revolutionize the design of simple and fast diagnostic biosensors for cancer detection with
extremely sensitive and selective power in biological molecules.
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