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Background
• Xylella fastidiosa, a bacterial plant pathogen, has 

led to agricultural epidemics globally1,2

• The sap-feeding bacterium is spread by multiple 
genera in the Sharpshooter Order3 

• Pierce’s disease in grapevine, caused by X. 
fastidiosa infection, is of particular concern due 
to: 
• strong economic consequences globally3

• prevalence of asymptomatic infections, leading 
to late detection and action2

• Previous studies focused on screening of bacterial 
cultures for identification of X. fastidiosa, which is 
time intensive.4,5,6

• Molecular methods are available for screening 
grapevines for Pierce’s disease, but previously 
developed primers only target a portion of X. 
fastidiosa strains.4,5,6

Problem
We observed Pierce’s disease-like symptoms on our 
grapevines.

Objectives
Our objective is to test for the presence of X. 
fastidiosa DNA in our grapevine plants using multiple 
primer sets that detect an array of strains.

Run PCR targeting following X. fastidiosa genes

Visualize PCR products via Gel Electrophoresis to detect amplification
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gene primers PCR 
target size

targeted Xf
sub-species

n strains 
targeted

7.4 kb EcoR1 restriction 
fragment4 RST31, RST33 733 • fastidiosa

• multiplex 5

PD-specific RAPD 
fragment (PD1-1-2)5 XF176, XF954 779 N/A 34

Gene XF25426 XF2542F, XF2542R 412 • fastidiosa
• multiplex 12

rimM7 Xf_rimM_R,
Xf_rimM_F 475

• fastidiosa
• multiplex
• pauca
• sandyi

all 122 on NCBI

grapevine actin positive 
control 280 none none
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• None of the X. fastidiosa specific primers amplified DNA from:
• Suspected infected V. labrusca ‘GREM-4’
• V. vinifera ‘Pinot Noir’ with potential symptoms

• However, primer dimer occurred occasionally, which may 
explain lack of amplification.

• Current research suggests utilizing >10 petioles per 
extraction8, however it was very difficult to do this.  Instead, 
we ground 10 petioles together with a mortar and pestle, and 
sampled 100mg from the homogenized powder.  This may not 
have been enough to pick up X. fastidiosa DNA.

• X. fastidiosa DNA might have been present, but at trace 
amounts due to:
• V. labrusca resistance to many pathogens
• V. vinifera symptomology could have been due to lack of 

fertilization and care during the lockdown of Spring 2020 
(nutrient deficiencies can look very similar to Pierce’s 
disease9)

• Future directions:
• Test new methods for grinding tissue before DNA 

extraction
• Test new PCR conditions to address primer dimer

I want to thank Dr. Gschwend for providing the 
support and resources for being able to 
conduct this research within her lab.

Table 1. Primers and target genes of X. fastidiosa that were tested in this study. 

Reviewed literature and selected 
primers that target different 
groups of X. fastidiosa strains

Designed a primer pair that 
targets all 122 strains with 
genomes available on NCBI

Confirmed primer specificity 
to X. fastidiosa in silico
Performed PCR reactions on:

V. labrusca individual 
(GREM-4) suspected to be 
infected by metagenomic 
sequencing, yet 
asymptomatic 
V. vinifera individual with 
visual symptoms (‘Pinot 
Noir’)

Blasted all primer sequences to 
DNA known to be present or to be 
potentially present in the sample: 
• V. vinifera, V. labrusca
• Other grapevine pathogens and 

pests potentially present 
(Plasmopara viticola, 
Erysiphe necator , Guignardia )

Figure 1. Representative PCR reactions using the four listed primers targeting X. 
fastidiosa. Lane 1: 100bp ladder.  Lanes 2-6: PCR on infected V. labrusca ‘Grem-4’ DNA.  
Lanes 8-12: PCR on symptomatic V. vinifera ‘Pinot Noir’ DNA. Lane 13, negative no-
DNA control. Primers listed next to wells.
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no-DNA actin control • Positive control 
successfully amplified 
grapevine actin DNA.

• Primer dimer, or non-target 
amplification, occurred 
with rimM and occasionally 
the other primers. This is 
because visible bands 
hovered around 100 bp, 
when target sequences 
should have been at least 
400 bp (Table 1)

• The experiment was 
replicated 4 times, with 
identical results.
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Picture of suspected infected 
individual from our lab

Extract DNA from V. labrusca 
individual (GREM-4) and V. 
vinifera individual (‘Pinot 
Noir’) petioles using Qiagen 
Dneasy Plant Mini Kit


