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Common bacterial blight of bean and the two pathogens
= CBB is caused by two closely related
pathogens occupying the same ecological
niche.
O Xanthomonas phaseoli pv. phaseoli
(XANTPH)
O Xanthomonas citri pv. fuscans (XANTFF)

= Seed transmission is highly efficient
= Different genetic backgrounds, similar
disease - a challenge for diagnostics.

Symptoms caused by Xanthomonas phaseoli pv. phaseoli in common bean (Phaseolus vulgaris). Images: Howard F. Schwartz, Colorado State University

(USA, Bugwood.org).



Do diagnostics reflect real diversity?

These pathogens are globally distributed and seedborne, meaning detection must be sensitive and
reliable across diverse conditions.

Reported distribution of common
bacterial blight (CBB) and
availability of isolates in the
EPPO-Q-bank database:

@ Disease reported; isolates
available

@ Disease reported; no
Isolates avaiable

O No information in EPPO
Global Database

| Reference datasets may not represent the diversity of circulating strains.



To test: diagnostics VS reality

O genetic diversity

O incomplete reference data
O method limitations

)

. Target isolates
Study design X. phaseoli pv. phaseoli (XANTPH)
~ Lablab (hyacinth bean) isolates
= 34 isolates from culture collections X. citri pv. fuscans (XANTFF)
~ highly-pathogenic isolate CFBP 6988
" methods:
o MALDI-TOF Non-target isolates
Xanthomonas citri pv. glycines
o PCR, real-time PCR Xanthomonas vesicatoria
o DNA barco ding Pseudomonas syringae pv. syringae

Pseudomonas viridiflava

Curtobacterium flaccumfaciens pv. flaccumfaciens
Stenotrophomonas maltophilia




Diagnostic gaps identified

= MALDI-TOF: no library entries for the target organisms
" no cross-reactivity with bacteria of non-Xanthomonas genus

= conventional PCR:
O some isolates not detected
o type/pathotype isolate
O Lablab XANTPH isolates
= real-time PCR
o Baldwin (XANTPH, XANTFF)
O He-ph (XANTPH) — need for a Cq cut-off of 35
O He-ff (XANTFF) — some isolates not detected



When diagnostics meet real-life diversity

CFBP 6988

" known highly-pathogenic XANTFF isolate

" Phaseolus vulgaris cv. Marla, France, La Reunion, 2000
= genomic lineage 2 (GL2)

" not detected with real-time PCR specific for XANTPH (He-ph)
" no exact barcode match in the EPPO Q-BANK gyrB and avrBs2



Similarity in DNA barcoding analysis can be misleading

When reference datasets are incomplete, highest similarity does not guarantee
Top matches: wrong pathovars

» X. citri pv. vignaeradiatae (gyrB, 99.3 %)
X. citri pv. thirumalacharii (avrBs2, 99.4 %)

correct identification.
EPPO-Q-bank
CFBP 6988 A database to support plant
pathovars not reported to be
pathogenic on common bean

risk of incorrect diagnostic
conclusion



Going beyond similarity
" not all positions are equally informative
= diagnostic nucleotide characters — DNCs - highlight informative positions

= support interpretation when similarity is ambiguous
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Summary

Summary of diagnostic performance parameters for tests evaluated on 34 bacterial isolates for
the detection of Xanthomonas phaseoli pv. phaseoli (XANTPH) and X. citri pv. fuscans (XANTFF)
on common bean (Phaseolus vulgaris).

target non-target

CFBP 6988] Lablab | XANTGL
Test TP | TN | FP | FN | Inclusivity (%) | Exclusivity (%) | Accuracy (%) N=1 N=2 N=2
MALDI-TOF MS 17 15| 2 | 0 TP TP
Conventional PCR: Audy | 14 | 17 | 0 | 3 TP I
Real-time PCR: Baldwin | 15 | 17 | 0 | 2 TP ™
Real-time PCR: He-ph | 8 |24 | 0 | 2 I ™
Real-time PCR: He-ff 6 |27 0 | 1 ™ ™
DNA barcoding: gyrB | 17 | 16 | 1 | 0 TP TP
DNA barcoding: avrBs2 | 17 |17 | 0 | 0 P P N

| Different tests fail differently - no perfect method.

Audy et al. (1994). https.//doi.org/10.1094/phyto-84-1185; Baldwin (2017) Unpublished report available from the ISF secretariat.; He (2010). Improved seed
health tests for Xanthomonas axonopodis pv. phaseoli in common bean. Master thesis, lowa, lowa State University.



Conclusions
= Current diagnostic methods do not fully capture the diversity of
Xanthomonas associated with bean (XANTPH, XANTFF).

= Fven well-characterised, pathogenic isolates may escape
detection or be misidentified.
= Similarity-based DNA barcoding can be misleading when

reference databases are incomplete.
= A multi-step diagnostic approach improves reliability.

= Character-based approaches (e.g. DNCs) may provide a more

robust framework for interpretation.



From study to EPPO diagnostic standard

The study findings contributed to EPPO diagnostic standard on Xanthomonas on
beans - currently under ,final approval®
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1 Introduction

Common bacterial blight of bean was first described in the United States in 1893, and ene of the bacterial pathogens
was isolated by Smith i 1897 (ZAu2yEs, 1930). The diseass has since been observed worldwide in areas where beans

u
avs cultivased For au updated seosraphical dissibution consult EPPO Global Datsbase (EFFO, 2024}
The bacteria causinz common bacteral blight are genetically diverse but share a common host (Phaseoius vulgaris L) H
(conamon besn), on Whica they cause similes Smpioms on leave, pods, s and sesds. Among these Spains, som
produce a browa plzment an t1osing-conaining medium and were descbed & fuscous suains (Bukbolder, 1030),
Upon description. of the gsnus Xanthomonas (Dowsos, 1936), fuscons and non-fuscous swains were classified

‘35 Xanthomonas phaseoli, than 3s X campestris py, phaseoii (Dye etal , 1980). Based on DNA homology, the pathovar
phaseos was anstees 0 X GRS CUEEES 2 L. 1995), with fuscous strams forming 2 verient vithin s

x
,me subsp. fuscans (Schaad et al. 2003). Lajet.an, amplified Fagment length polymorphism (AFLP) anslysis
revealad two non-fuscous zenetic linesges (GL2 224 GL) only obted o e L Rénsion, FR nd Tancie

SR e multi-step approach — required

common anmaoup;,p’.uum
Strains and the three distinct linzages (GL2, GL3, and ‘sblab) were classified 2 X ¢f1 DI Aiscats (Constantn er al.
2016). Honwersr Chen et al. (2021), based on differsaces in pathogenicity, indicated that tae “lablab’ genetic lineags
may be 2 distinct pathovar inside the X citrf species.

Phaseolus vulzaris 1 The main host of X phaseol: gy. phasesit and X. citrt gy fuscans. Manural infections bave been
also reportzd. = 1 35 Lima. Iunatus), memers of the Figna gemus, and
on few other legumes.

of brand names of chemicals or squipmen in these EFPO Sumndards implies no approval of them 10 the
exclusion of atter: thar may aisa be uizable.

Baldwin yrB, avrBs2
+NCBI, DNCs




Future directions

= Address diagnostic gaps

" Improve sequence interpretation
= Extend to multi-locus / EGS

= Refine diagnostic strategies
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