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The primary hypothesis guiding this project is that a highly simplified and field deployable sample preparation system can be
realized using low cost and easily used lateral flow chromatography technologies. Specifically, we proposed the development
of a nucleic acid analysis system making use of Lateral Flow Microarray technology (LFM) and supporting field deployable
sample preparation and amplification methods. Toward this end we are developing and testing lateral flow chromatographic
immuno-capture methods, novel passive fluid exchange systems, and integration of these systems to form the basis of a field
deployable diagnostic platform.

In this period of performance we have developed technologies critical to the successful realization of the project’s primary
deliverable, a facile sample preparation system suitable for supporting the detection of citrus pathogens. Moreover, we have
demonstrated integration of these technologies into a sample preparation system offering inhibitor depletion, immuno-capture
target enrichment and sample washing. The passive device has been tested on a highly inhibitory and complex sample
matrix. To secure the intellectual property surrounding this important new technology, critical to the development of the
proposed lateral flow molecular diagnostic system, we have applied for patent protection. Using this newly developed
approach, sample preparation steps, prior to NASBA amplification, are accomplished in 5-10 minutes with no user
intervention and no laboratory instrumentation or electrical requirements. This method will form the foundation for a first
generation prototype that will enable a rigorous evaluation of assay performance in the context of real-world samples.
Indeed, in the current period of funding we have already demonstrated a breadboard implementation of a fully integrated
immuno-capture and buffer wash device for tobacco mosaic virus (TMV) detection. This breadboard system will form the
basis for the development of a first generation prototype designed to support the detection of citrus pathogens. Additionally,
this first generation system will allow exploration of varying approaches to engineering challenges associated with integrating
additional assay subsystems. Significantly, it should be noted that this first generation prototype will allow assays to be
accomplished free of the instrumentation requirements associated with PCR and enable sample prep, amplification and
detection to be conducted with only the most rudimentary instrumentation, namely a slide warmer capable of maintaining
amplification incubation temperatures.

The methods developed to date have been demonstrated with complex samples containing significant concentrations of
amplification enzyme inhibitors. To facilitate development under biosafety level-1 the technologies were tested using
pathogen specific reagents designed to detect TMV. Sequence specific nucleic acid reagents can be readily redesigned for
the detection of citrus pathogens of interest. However, the development of immunological reagents for immuno-capture
methods, should no suitable ligands be commercially available, is more time consuming and costly. For this reason we are
now developing methods that obviate the need to use immunological reagents to capture and concentrate dilute targets from
complex specimens. These methods will significantly reduce the complexity associated with immuno-capture based
approaches. Moreover, this approach, based upon nucleic acid hybridization-based template capture, will allow sample
preparation systems and protocols to be further refined for more highly integrated devices requiring little or no user
intervention.
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