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Abstract

A highly sensitive DNA hybridization detection method based on silver enhancement of
DNA biobarcode latex particle has been developed. The DNA coated sequentially with biobarcode
latex particles were composed of a polystyrene-co-acrylic acid core, polyallyamine, glutaraldehyde
and DNA. Two types of DNA were used, one complementary to the target oligonucleotide and the
other not, acting as a label only. The DNA coverage for 330, 399 and 468 -nm-diameter spheres
was approximately 10" molecules per latex sphere, which is an increase of more than 2 orders of
magnitude in previous for bio-barcode coverages of AuNPs. Due to the fact that the latex particles
used here are larger size. The DNA biobarcode latex particles were directly hybridized with
oligonucleotide targets immobilized on screen printed electrodes (SPEs), or sandwich hybridized with
oligonucleotide targets using probe PNA-modified SPEs. Ag" ions were then electrostatically
associated with the negative backbone of the biobarcode DNA, followed by autocatalytic reduction to
Ag metal. The Ag content of the latex labels was then determined by anodic stripping voltammetry
after oxidation the Ag metal to Ag ions. A 30 mer sequence common to E. coli was measured with
limits of detection of 182 aM (for direct hybridization) and 0.56 aM (for sandwich hybridization using
the PNA capture probes). The DNA biosensor using sandwich hybridization showed significantly
different responses between complementary DNA sequences, sequence with a single mismatched
and non-complementary sequences. The sandwich hybridization method allowed the detection of
heat extracted cultured genomic E. coli down to 382 CFU mL" without requiring amplification by the

polymerase chain reaction.

Keywords; Biobarcode-latex, Electrochemical detection, Direct- and Sandwich-hybridization
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