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Xylophilus ampelinus

https://gd.eppo.int/taxon/XANTAM/distribution, Last updated: 2025-12-01

• A causative agent of bacterial blight in 

grapevines.

• Present in the southern parts of Europe 

(find also elsewhere e.g. South Africa and 

Japan).

• In Slovenia X. ampelinus was first 

confirmed in 2002.

• Since the year 2019 X. ampelinus has 

been listed as regulated non-quarantine 

pest in the EU.

Geographic distribution of X. ampelinus



Symptoms of infection with X. ampelinus
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Detection of X. ampelinus

• Due to difficulties in isolation of 

bacterial in pure culture molecular 

methods are particularly well-suited for 

the detection of X. ampelinus in routine 

diagnostics.

• Challenges:

• Conflicting results between different 

tests

• Testing of samples on which the tests 

were not previously validated (roots 

and grafted plants)

• Testing of asymptomatic material

• False positive or negative results 

could have serious repercussions
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Study goals

• To design new quantitative real-time PCR tests for the detection of X. ampelinus.

• We decided to use publicly available genomic data to design real-time PCR tests.

• These tests should be able to reliably detect X. ampelinus with:

• high specificity 

• high sensitivity 

• different grapevine samples

• To extend the use of existing qPCR (Dreo et al.) for the detection of X. ampelinus to other 

matrices



Study design

• In silico design and analysis

• Laboratory evaluation

• Selection of best performing tests
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Determination of target and non-target genomes

• All at the time available Xylophilus

genomes

• Phylogenetic analysis is crucial as 

databases often include errors in the 

taxonomic classification

• Only one genome belongs to 

X. ampelinus – target

• Other genomes – non-target

Phylogenetic tree based on average nucleotide identity



Target sequences and design of tests

• We successfully identified unique sequences present only 

in X. ampelinus and used them to design primers and 

probes.

• TaqMan chemistry based on hybridisation probes

• Together we designed 18 new real-time PCR tests.

• We excluded 4 tests during in silico analysis – prophages

• Amplified regions belonged to:

• Known proteins

• Hypothetical proteins

• Non-coding

• Present in only one copy.



Laboratory validation of new tests

• In laboratory testing we evaluated:

• Amplification efficiency

• Sensitivity

• Specificity 

• How do new test perform in different 

matrices:

• Leaves

• Xylem

• Roots

• Robustness of tests in different 

laboratories/equipment.



Amplification of target DNA

• For the high-throughput evaluation of 

amplification of newly designed 

• real-time PCR tests we used Fluidigm 

system

• 48 tests × 48 samples = 2304 reactions on 

one chip

• We confirmed that our new tests 

successfully amplify DNA of X. ampelinus



Amplification efficiency & analytical sensitivity

• All newly designed test could amplify 

DNA of target organism but with 

different efficiency.

• Tests could detect X. ampelinus in 

concentration as low as 102 cp/mL.



Analytical specificity

• No false positive results.

• Eight of the new tests could detect all 

tested X. ampelinus strains.

• Five new tests selected for further 

evaluation.

Test Target sequence

TXmp22.4 Non-coding sequnce

TXmp22.5 ABC transporter permease 

Xamp_BA_2 alanine racemase

Xamp_BA_6 Non-coding sequence

Xamp_BA_7 hypothetical protein

Selected tests



Performance of test in different matrices

• Four new tests showed acceptable 

amplification efficiency and sensitivity (low 

as 10² cps/mL) across all matrices.

• Samples from leaves showed slightly lower 

efficiency.



Test performance study (TPS)

• To validate the performance of new 

tests in different laboratory settings we 

organised TPS with laboratories from 

multiple European countries

• Tests showed similar results across 

participating laboratories confirming 

results of previous testing.

• Leaves were again the most 

problematic sample type. 

• One additional new test (Xamp_BA_6) 

was excluded leaving us with three new 

tests.



Conclusions

• We successfuly developed three new real-time PCR tests suitable for the detection  of X. 

ampelinus in different grapevine samples

• We extended the use of existing real-time PCR Dreo et al. to matrices of roots and leaves

• We suggest the changes in EPPO protocol to include newly developed tests and extend the use 

of existing test

• Such tools for the reliable detection of plant pathogenic bacteria are crucial in preventing their 

spread in new areas through trade with plant material and preventing damage in agriculture.

• Laboratory testing remains a crucial part of the validation process for any new test before it can 

be used in routine diagnostic testing.
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