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BACKGROUND

Eutypa dieback (ED) and botryosphaeria dieback (BD) are important grapevine trunk
diseases causing significant yield reduction in Australian vineyards. ED and BD fungi
produce spores that infect primarily through pruning wounds resulting in cankers, dieback
and eventually death of vines (Figure 1A and 1B). Accurate diagnosis relies primarily on
conventional and PCR-based techniques that are either labour intensive or require
expensive equipment, and highly skilled staff to perform the analysis. The development of
rapid, simple, but sensitive and accurate molecular assays for field use can facilitate
diagnostics for infected vines in the field.

AIMS AND OBJECTIVES

This study developed and evaluated loop-mediated isothermal amplification (LAMP)
assays for their suitability and sensitivity to detect ED and BD pathogens in infected plant
materials. These rapid and simple DNA-based methods were aimed for in-field diagnostics
of infected grapevine plant materials.
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RESULTS AND DISCUSSION
• Five species-specific and two genus-specific LAMP assays were developed for ED and
BD pathogens, respectively, known to be prevalent in Australian vineyards (Figure 2A).
• The real-time LAMP assays using Genie II (Optigene, UK) were suitable for detecting
their corresponding target pathogens from wood samples (Figure 2B).
• A low cost and simple DNA extraction protocol was also developed for LAMP and was
found to be highly suitable for rapid DNA extraction from infected wood (Figure 2C).
• All real-time LAMP assays were highly specific and suitable for detecting and
discriminating different ED and BD pathogens using gBlocks, genomic DNA and crude
DNA extracted from infected plant materials (Table 1).
• All assays can detect as low as 1-2 pg of fungal DNA alone or in combination with plant
DNA (Table 1).
• LAMP assays may offer simple, cost effective, and robust field-based diagnostic tools
that will allow on-site testing for ED and BD pathogens in low resource environments.
• Field validation for the assays is underway.
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Development of LAMP primers
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• Five species-specific (β-tubulin)

• Two genus-specific
•Diplodia spp. (Elongation factor)
•D. seriata
•D. mutila
•Neofusicoccum spp. (β-tubulin)
•N. australe
•N. luteum
•N. parvum
•N. ribis

•Cryptovalsa ampelina
•Eutypa lata
•E. leptoplaca
•Eutypella citricola
•Eu. microtheca
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Real-time LAMP using Genie II

Figure 1. Symptoms of grapevine trunk diseases. (A) Trunk with severe external canker
(arrow) caused by Botryosphaeria dieback; (B) vine with Eutypa dieback exhibiting
stunted and chlorotic shoots (arrows).
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Rapid and field-based DNA
extraction protocol

MATERIALS AND METHODS

• LAMP primers ED and BD pathogens were designed using PrimerExplorer Software
Version 5.0 (Eiken Chemical Co., Ltd.; Figure 2A).
• All primers were tested and optimised for real-time LAMP assays using the Genie II
instrument (Figure 2B).
• Each primer set were tested for sensitivity and specificity by real-time LAMP using
synthetic DNA (gBlocks), fungal genomic DNA and mixtures of fungal and plant DNA
(Figure 2B, Table 1).
• Commercial and published rapid DNA extraction protocols were evaluated for their
suitability to extract DNA samples for LAMP assays (Figure 2C).

Infected sample

Genie II (Optigene, UK)
• Employs fluorescent dye
• Semi-quantitative
• Real-time results within 30 min

TABLE 1. Optimum isothermal temperatures and limit of detection of LAMP assays for
Eutypa and Botryosphaeria dieback pathogens
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Figure 2. Real-time LAMP assays for Eutypa and Botryosphaeria dieback pathogens.
(A) Development of genus- and species-specific primers for LAMP assays to detect ED
and BD pathogens; (B) Real-time LAMP using Genie II instrument; (C) Development of
rapid and low-cost DNA extraction protocol for wood samples suitable for LAMP assays.

