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Introduction Methods dsDNA Demonstration Method

The BrightSPOT™ device Is a highly sensitive, multiplexed rapid
diagnostic micrroarray platform that can be used in a POL or other
resource-limited setting to perform virtually any diagnostic test
currently performed by microtiter plate. At the heart of the
technology Is an inexpensive, ultra-sensitive CMOS detector array
and extremely-bright Gaussia luciferase-based diagnostic assays.
Because light generation occurs via a chemical reaction, all the
power needed to perform analysis can be supplied by a USB port.

As proof of concept, we demonstrate the BrightSPOT device on
three common diagnostic formats: 1) antigen-down detection of
antibody, 2) antibody sandwich assays, and 3) nucleic acid duplex
detection. We present brief information on protein based methods
and focus on NA method results due to space limitations.

dsDNA Detection: A simplified assay was used to measure the
potential limit of detection for dsDNA on the BrightSPOT platform.
Pre-formed hybrids (5:1 target.capture) were printed onto a
streptavidin coated BrightSPOT chip. The mecA capture strand
had a biotin at one end for attachment to the surface, and a DIG
molety at the other for detection with anti-DIG/luciferase-antibody.
The negative control was an un-related capture (BRCA1l) and
target DNA (BRCA1l complement) where the capture strand
contains a biotin at one end, but lacked the DIG molety for
attachment of the luciferase-labeled antibody. A constant amount

Antigen-down: We previously showed an antigen-down test that
detected HIV antibodies against the multiplexed HIV antigens p24
and p51 in a 13 minute test (Oak Ridge poster, 2009) that Is more
sensitive than a validated commercially available ELISA (BioRad)

The extraordinary sensitivity allows small samples (5-10 pl) to be
applied to the surface of the array and can therefore be used with
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Figure 1. The BrightSPOT disposable The 5 x 2.5 mm optical detection array
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diagnostic test. The card edge (left side) interfaces with a USB adapter. o o o o o
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The 8 x 14 array on the BrightSPOT can be thought of as a s ANHDIg - luciierase conjugate The BrightSPOT platform demonstrated detection of 24 million .
miniature microtiter plate, with each detector a 1um deep well that /G molecules down to 6,000 molecules (10 zeptomoles) of mecA, the
uses picoliter volumes of reagents. \Capture orobe with Dig moiety gene for Methicillin resistance from MRSA.
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