
Overview

EnviroLogix is developing rapid and easy-to-use DNA-based assays adaptable to 

a point-of-testing environment by employing a novel isothermal amplification 

technology called Nicking Enzyme Amplification Reaction (NEAR).   Current 

immunodiagnostic platforms are unable to meet customer needs for on-site, high 

sensitivity detection, and the existing PCR platform is costly, time-consuming, 

and requires expensive equipment.  NEAR is a very rapid, highly specific 

isothermal amplification technology that can amplify DNA or RNA targets with 

single base resolution a billion-fold in 5-10 minutes at a constant temperature.  

NEAR uses a nicking enzyme and a strand-displacing polymerase to generate 

small pieces of DNA that feed a DNA extension reaction; alternating cycles of 

nicking and extension lead to exponential amplification. 

NEAR offers sensitivity and specificity that is equal to or better than current PCR 

methods.  However, unlike PCR, the NEAR assay shows little inhibitory effects 

from a crude extraction or exogenous DNA.  As a result the NEAR assay allows  

for detection of less than 50 genome copies with minimal to no sample 

preparation. Our data confirms the high specificity of the assay with no cross-

reactivity to closely related bacteria or synthetic mismatch targets. 

The NEAR assay encompasses multiple readout options, including fluorescent 

detection with molecular beacons or a simple and instrument-independent visual 

detection with lateral flow strip housed in a self-contained device. The exquisite 

assay sensitivity, speed and minimal equipment make it an ideal choice for point-

of-testing and field deployable systems.

NEAR Schematic

Graphic schematic illustrating the mechanisms of the NEAR reaction.  Technology 

described in Patent Application Pub. No.: US 2009/00174531
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NEAR Cms Assay - Spiked PotatoTubers 
Quick Crude Extraction 
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NEAR Detection of Cms vs  Real-Time PCR of Cms - same DNA  Prep

6 min extraction, 10 minute reaction

10 minute NEAR reaction

Endpoint read with Molecular Beacons 

Blue=Cells spiked in potato Red=Pure DNA

2 hour Real Time PCR reaction

Blue=Cells spiked in potato Red=Pure DNA

Green=Pure cells extracted
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Sensitivity and Specificity

Cms Assay - LOD with Purified DNA
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Rsol Assay - LOD with purified DNA 
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Using two important plant pathogens, Clavibacter michiganesis subsp. 

sepondicus and Ralstonia solanacearum, as model systems we developed 

assays that were able to detect down to 50 genome copies in 10 minutes with 

molecular beacon detection.

The Cms and Rsol NEAR assay show no cross reactivity between other 

closely related plant pathogens.

Rsol Assay - Cross Reactivity
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Core Technology Platform

ÅNEAR -Nicking Enzyme Amplification Reaction 

ÅSimilar to PCR ïincludes a DNA target, 2 DNA Templates (equivalent to 

primers), dNTPs, polymerase

ÅNot  similar to PCR ïincludes a nicking enzyme, true isothermal reactions that 

can be done in 10 minutes or less at a constant temperature, robust assay that 

is resistant to excess exogenous DNA and many inhibitors  

ÅThe nicking enzyme and strand displacing polymerase working together allows for 

direct amplification from genomic DNA

ÅTechnology based on the ability of certain polymerases, under certain conditions 

to extend short oligos along a template at a constant reaction temperature that is 

significantly above the Tm of the duplex       

ÅReaction products are complementary oligos of 21-28 nucleotides in length
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Summary

ÅDevelop high effective and sensitive assays for detection of plant pathogens 

in less than 10 minutes

ÅStable reagent system

ÅRapid sample prep

ÅDeveloping amplification and detection in closed system with multiple read-out options

ÅEndpoint Fluorescence

ÅLateral Flow Device

ÅRobust, flexible assay system for rapid nucleic acid testing                                                         

Molecular Beacon Detection Lateral Flow Detection

Multiple Read-Out Options

Assay Development Steps

ÁSelect unique target region

ÁDesign template sets to amplify target

ÁPreliminary screening of template sets 

ÁTemplate skewing and LOD studies 

ÁDesign and test molecular beacon

ÁFinal optimization of top template set

ÁMolecular beacon-based LOD studies

ÁDesign capture and reporter probes for 

lateral flow detection

ÁLFD-based LOD studies

ÁSample analysis using molecular beacon 

detection and/or LFD detection

Detection Method

ÁBioinformatics 

ÁBioinformatics 

ÁSYBR Green II and ESI-MS

ÁSYBR Green II and ESI-MS

ÁMolecular Beacon

ÁESI-MS and MB

ÁMolecular Beacon

ÁVisual results

ÁVisual results

ÁVisual results and Molecular 

Beacon
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Rapid NEAR Lateral Flow Detection

NEAR product is single stranded which 

allows for direct hybridization or 

ósandwichingô by single stranded 

capture by complementary reporters for 

the NEAR product.

Negative 

Control

100 Copies 

Cms

A set of forward and reverse templates are designed from the 

genomic DNA sequence that hybridize to the unique region on the 

sense and anti-sense strands of the targeted DNA and generate the 

amplified product.   Real-time analysis of the reaction using SYBR 

Green II  allows for continuous monitoring of the reaction to determine 

speed of the reaction.

The amplified products are analyzed using LC-ESI-TOF Mass 

Spectrometry as a tool to sequence the products generated during the 

reaction and allows determination of specificity of the amplified product 

through determination of the known mass/charge ratio of the product.

Template Screening

Background Product     Peak 1529 m/z (z=4) 

ACAACACTGAACCACTCAAG
Specific Product         Peak 1916 m/z (z=4) -

ACAACACTGAACGAATCCACTCAAG


