
Use of loop-mediated isothermal amplification (LAMP) as a 

diagnostic tool in a university plant diagnostic laboratory 

Introduction 
 We continually seek improved methods for confirming a diagnosis. Before 

it is adopted, a new method must be found to be more efficient, reliable, and if 

possible, more cost effective than what is currently employed. Although PCR 

has greatly assisted detection of organisms which are problematic using 

traditional means, the method is not without its shortcomings. False negatives 

due to plant constituents which interfere with Taq polymerase and the step of 

visualization via electrophoresis and staining add to time needed for an answer. 

 In 2000 T. Notomi and colleagues (6) revealed a novel means of DNA 

amplification which was highly specific, efficient, rapid, and which required only 

one temperature and no thermalcycler: loop-mediated isothermal amplification 

(LAMP). Results are determined by visual evaluation of a precipitate which 

forms in the tube in which amplification occurs, or by addition of a fluorescent 

dye (Figure 1), obviating the need for electrophoresis. The simplicity of this 

method showed promise for use in our diagnostic laboratory. 

 During the early-2000’s, Todd Temple and Ken Johnson of our 

department were developing a LAMP assay for Erwinia amylovora (9), cause of 

fire blight; we decided to test the assay on incoming samples. We then 

developed a LAMP assay for Rhodococcus fascians. Following is our 

experience with the LAMP assays for these two bacterial phytopathogens. 
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Table 2.  Number of fire blight samples processed by the Oregon 

State University Plant Clinic using LAMP during the years 2005-2010 

Pre-LAMP Rhodococcus fascians diagnostics: 

 

Isolation and Biolog 

Isolation to D-2 medium was followed by purification and a Gram-stain. 

There are no quick determinative tests, although the urease test was used 

initially. Biolog was found to be unreliable for use with Rhodococcus  (2, 

and Putnam & Miller, unpublished).   

 

Pathogenicity testing 

Rhodococcus-type colonies were selected for inoculation to susceptible 

hosts such as Pisum sativum and Oenothera speciosa to confirm identity. 

 

• These methods were reliable, but unacceptably slow. Two weeks are 

 needed to obtain a pure culture of R. fascians due to its growth rate.  

• Avirulent isolates exist, requiring inoculation to confirm ID and 

 pathogenicity, adding another 2-4 weeks to arrive at a diagnosis.  

 

 

2005 2006 2007 2008 2009 2010 

Number of samples 

 

3 2 5 16 24 38 

Pre-LAMP fire blight diagnostics 
 

Isolation and Biolog 

Isolation to semi-selective medium followed by purification, Gram-stain, 

oxidase test, and substrate utilization assay (Biolog, Hayward, CA). 

 

Pathogenicity testing 

If E. amylovora was identified, green pears were inoculated to check for 

pathogenicity and confirm the identification. Virulent isolates produced decay 

of the immature pears at the site of inoculation. Water inoculated controls 

showed no decay.  

 

• This process was completely reliable, but was rarely completed in less 

   than two weeks.  

• Immature pears were not available year-round. 

 

Erwinia amylovora 
 

 

Rhodococcus fascians 
 

LAMP1 PCR 

Erwinia amylovora $8.50 $13.772 

Rhodococcus fascians $8.50 $12.503 

Table 1.  Cost per sample for LAMP and PCR assays 

1Cost includes tissue extraction (FastSpin;  MP Biomedicals) of one sample, LAMP for one sample and two 

controls, and PicoGreen for visualization. 
2Cost based on 2007 kit price and includes extraction of one sample, PCR of two sample dilutions 

(recommended) plus two controls, and gel electrophoresis. 
3Current cost, including extraction (FastSpin;  MP Biomedicals) of one sample, PCR for one sample and two 

controls, and gel electrophoresis. 

Isolation + 

Biolog 

Patho- 

genicity 

PCR LAMP 

E. amylovora 2-3 wks 3 days 6.0 h 2.5 h 

R. fascians 3-4 wks 2-4 wks 7.0 h 2.5 h 

Table 3.  Time required per assay 

PCR 

In 2007 and 2008 we used a PCR kit from Microsynth (Balgach, Switzerland). 

Results were compared to isolation, Biolog ID and inoculation. For the few 

samples tested (n = 21), we found the kit easy to use, reliable, and results 

were comparable to traditional methods.  

 

•Time for confirmation was reduced to one day. 

•The assay usually had to be run at multiple dilutions, reducing the 

   number of samples which could be tested per kit. 

•Kits were expensive (Table 1), and expired before all the components had 

 been used, increasing the per-sample cost of diagnosis. 

 

PCR 

In 2005 we began development of a PCR assay for detection of virulent 

isolates of R. fascians (5). 

 

• Our assay proved to be a reliable method of detection and identification of 

 virulent isolates. 

• Time for confirmation was reduced to one day. 

 

Post-LAMP R. fascians diagnostics: 

 

LAMP 

In 2007 we developed a LAMP assay (8) for the detection of virulent isolates 

of R. fascians in pure culture or plant tissues. As of the end of 2010, we have 

tested 102 plant or bacterial samples with both our R. fascians-LAMP and 

with our two traditional PCR primer pairs. Of these samples, we had 97% 

agreement (99/102) between the two assays. Where discrepancies exist, 

inoculations and ITS sequencing are necessary and are the final 

confirmation.  
 

. 

 

  

Figure 1. LAMP reaction results are evaluated in the amplifcation tube. PicoGreen has 

been added to aid in determining results. Figure 1a. In daylight positive reactions are 

yellow (two left tubes) and negative reactions are orange (tube on right).  Figure 1b. The 

same tubes as in 1a. viewed under ultra-violet light, with bright fluorescence confirming 

the presence of the target pathogen in the two tubes on the left. 

a. b. 

Post-LAMP fire blight diagnostics: 

 

LAMP 

We began using the LAMP assay in 2005 (Table 2) comparing it with the 

PCR assay 2007-2008. Although sample numbers were small, LAMP and 

PCR results agreed. As of 2009, we use LAMP exclusively for fire blight 

samples. The assay has been used successfully with pure bacterial 

cultures and woody tissues.   

 

• The LAMP assay is simple to use and results are available in a few 

 hours (Table 3). 

• As of the end of 2010 we have not obtained false negatives using the 

 fire blight LAMP assay (n = 88), nor have we identified false 

 positives.  

Conclusions 

 

• LAMP is a highly reliable, rapid and inexpensive method for 

 detecting and confirming the presence of Erwinia amylovora 

 and Rhodococcus fascians. 

• LAMP works equally well with bacterial cultures and infected plant 

 tissues.  

• LAMP is less susceptible to plant constituents which interfere with 

 Taq polymerase, a finding observed by others (11).  

• LAMP is easily adoptable and would greatly speed diagnostics in 

 those laboratories in which it is used. Protocols for various 

 plant pathogens already exist (1,3,4,7,10,11).  
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