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	Title: Novel Immunocapture Technology for Field Deployable Nucleic Acid-Based Detection of Plant Pathogens
	Investigator: R. Bruce Cary, Ph.D.
	Email: rbcary@lanl.gov
	Phone: 505-665-6874
	Organization: Los Alamos National Laboratory
	Date: 1/15/2009
	Contract: NA
	Duration: 2
	Year: 1
	Funds: $180,000.00
	Report: The primary hypothesis guiding this project is that a highly simplified and field deployable nucleic acid sample preparation system can be realized using low cost and easily used lateral flow chromatography technologies. The proposed device will enable highly sensitive and accurate pathogen detection and identification under field conditions. 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 for citrus pathogen detection in trees and insect vectors.

In this period of performance, we have continued to test and refine a breadboard system for analyte immuno-capture and washing in the context of a passive thin layer chromatographic device. Concomitantly, we have initiated the development of a nucleic acid isolation method suitable for isolation of nucleic acids prior to isothermal amplification. Preliminary studies reveal the approach provides both nucleic acid enrichment and enzyme inhibitor depletion when challenged with crude plant tissue extracts. Optimization studies are now underway to increase the efficiency of the approach and to integrate sample preparation with amplification and detection. Prototype enclosure and fluidics designs are being engineered to support user friendly reagent and sample application while offering a low cost easily manufactured housing that assures robust and reproducible operation. Early designs are now being evaluated for fluid containment and reproducible reagent release. These completely passive designs require no electricity or moving parts to help assure low cost and instrumentation free operation. 
To facilitate prototype development as well as manufacturing, we have devised and demonstrated a novel method for patterning microfluidic circuits into backed nitrocellulose sheet using a laser ablation process. The approach allows finer features to be patterned into the nitrocellulose than the xurographic methods we had developed previously. Additionally, the new approach is more easily adaptable to high-throughput manufacturing. The resulting patterned substrates have been shown to support our passive fluidic technique and are now being integrated with various solid-phase nucleic acid binding substrates for nucleic acid isolation during lateral flow. 


We have also completed quantitative studies of the impact of immuno-capture as well as chromatographic inhibitor depletion by polyvinylpyrolidone on detection sensitivity and amplification efficacy. These efforts have shown that both lateral flow immuno-capture and chemical treatments of lateral flow nitrocellulose supports can be used to significantly increase the sensitivity of subsequent amplification-based RNA detection assays.

In a effort to provide a more generic and robust sample preparation approaches suitable for lateral flow applications and to liberate assays from the requirement for non-nucleic acid ligands (e.g. antibodies), we have devised a sample preparation scheme based upon pathogen lysis in a RNA stabilizing buffer followed by binding RNA to a solid substrate during capillary lateral flow. Making use of a test system, we are evaluating nucleic acid isolation methods based on this approach. These studies have shown that we can use passive lateral flow systems to accomplish nucleic acid isolation. Optimization of buffers and RNA binding substrate evaluations are underway to increase the efficiency of the approach and identify non-proprietary or novel RNA binding matrices.

The methods developed to date have been demonstrated with complex plant tissue samples containing significant concentrations of amplification enzyme inhibitors. These samples are representative of crude citrus tissue specimens likely to be encountered under field conditions and, therefore, provide an important proxy for “real-world” samples. 




