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This group developed a nanoparticle-based bio-barcode amplification (BCA) assay for quantitative
measurements of HIV-1 antigens in serum or plasma. The BCA assay employs magnetic microparticles
(MMPs) functionalized with antibodies against HIV-1 p24 or p7 antigens as target capture probes and
gold nanoparticles (NPs) functionalized with both anti-p24 or anti-p7 capture probes directed to a non-
overlapping region of the cognate target antigen and hundreds of bar code capture oligonucleotides that
are hybridized to a specific bar code DNA sequence. In the presence of the HIV-1 target antigen, the
MMPs and the gold NPs form sandwich structures that are magnetically separated from serum/plasma and
washed with water to remove the hybridized barcode DNA. The DNA barcodes (hundreds to thousands
per target antigen) are quickly identified by a NP-based colorimetric detection method. The group applied
this approach to the rapid detection of HIV-1 p24 and p7 Gag proteins in plasma after disruption of the
HIV-1 antigen-antibody complexes. It found measurable amounts of HIV-1 p24 and p7 antigens in blood
samples obtained from patients with less than 50 copies of RNA per ml of plasma, which demonstrates
the highly sensitive and selective semi-quantitative detection possible using this methodology.
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