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Xylella fastidiosa: a recent expansion of an old problem

First report of ‘The California vine disease’ by Newton Pierce in 1892

First isolation in 1978

Fastidious in vitro growth => fastidiosa




General characteristics of Xylella fastidiosa

*Gram -, y proteobacteria
*Xylem-limited bacterium

*Invades xylem vessels and produces biofilms
*=>symptoms of water stress

Also consecutive to -an overproduction of defense

the host plant in response to infection,

-and air bubbles that eventually
form following insect bites and water stress =>
embolism

Rapicavoli et al., 2018



Xylella fastidiosa: a real threat for agrlculture and Iandscape

*Fastidious bacterium: long generation time (~1d) , long period
of time between infection and symptom development
=> asymptomatic infections (>3 yrs) (ersa, 2019)

*Xylem-limited bacterium forming biofilms

+ Production of plant defense compounds (tyloses, pectins, ...)
by the plant => embolism => symptoms of hydric stress: non-
specific symptoms




Xylella fastidiosa: a real threat for agriculture and landscape

*Transmitted by:
*Sap-sucking insect vectors (sharpshooters: Cicadellidae,
Aphrophoridae, Cercopidae, Cicadoidae)
=>Short-distance dissemination

e 4

Meadow spittelbug

Philaenus spumarius

*Infected plants for planting
=>Short and Long distance dissemnination (international trade
of plants for planting) p '

Neophilaenus campestris
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Xylella fastidiosa: a real threat for agriculture and landscape

* Very large host range for the species at a whole:

713 plant species, 312 genera and 89 families (or 452 plant
species, 204 genera and 70 families, two diff. detection methods),
mostly perennial plants (ersa, 2025)

e
*More limited host range for
each subspecies or ST,
but vyet ~30-40 plant
species/ST
Phony peach disease
=> Numerous potential thf@’f ;
reservoirs




X. fastidiosa

X. fastidiosa: a genetically diverse species

Pierce’s disease of grapevine, Almond LS,
Alfalfa dwarf, ...

® fastidiosa Maple LS

| Mulberry
and
blueberry LS

© sandyi

subsp. sandyi

@ morus

Almond LS, Phony peach disease,

© multiplex oak LS, elm LS, plane LS, acer LS,

Polygala LS, .....

100 CFBP 8074
CFEP 8072
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Citrus Variegated Chlorosis

subsp. pauca O ; :-. o .
pauca ¢ Coffee LS “crespera disease”

®* Olive Quick Decline Syndrome
; LS: Leaf Scorch



MultiLocus Sequence Analysis / Typing, MLSA/MLST

@5 Sequencing of internal fragments of HouseKeeping Genes ~ Standardized
Slow evolution & Neutral selection Reproducible
Discriminative
//m\\ For Xf: 7 HKG: cysG, gltT, holC, leuA, malF, nuol, petC
Portable
[ N mm mm 4161 bp http://pubmlst.org/xfastidiosa/
Gene1 Gene2 Gene3 Genes Genes; Gene6 Geney But yet expenS|Ve

— 1. MLSA: sequence analysis and comparison=> phylogeny, recombination and labor-
“ ., E N . = consuming
T - . => cgMLSA/MLST

— ]

2. MILST: Assignation of allele numbers to sequences => « Sequence Type » => Clonal
complexes, founder ST, ...
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Xylella fastidiosa 9a5c¢ : The first genome

sequence of a plant pathogenic bacteria
to be released. It was in 2000.

Buchnera

Wigglesworthia

[EE—)
0.1 subsuebons per sie

Shewanella

Vibrio cholerae

Vibrio parahaemolyticus
Salmonella
Escherichia

Pseudomonas

Yersinia Coxiella
Pasteurella

Haemophilus

Xanthomonas
Ralstonia Xylella

Neisseria

Berg and Goldberg, 2005




Some crucial traits of X. fastidiosa

Xanthomonas axonopodis pv. vesicatoria str. 85-10

Small genome size : Genome reduction

~2.5Mb
1121 lost genes in comparison to Xcc

Narrow and nutrient-limited niches: xylem and insect foregut

Frequent bottlenecks associated with insect transmission

-absence of functional redundancy

=> Minimalist metabolic network that lacks
robustness

480

Xanthomonas axonopodis pv. citri str. 306

Ralstonia

Xanthomonas albilineans str. GPE PC73

Stenotraophomonas maltophilia str. K279a

solanacearum str, GMI1000

Burkholderia maliei str. NCTC 10247

—02

100
Stenotrophomonas maltophilia str. R551-3

Xanthomonas oryzae pv. oryzae str. MAFF 311018

Xanthomonas campestris pv. campestris str. ATCC 33913
’ Xvylella fastidiosa str. Temeculal
100 [_

I.Xy!eﬂa fastidiosa str. 9a5c

Hrp Xanthomonas

group

Enzyme(s) per reaction (%) 1 2 3 4 5 >5
X. fastidiosa 87 10 1 0 0 0
B. pertussis 81 9 4 2 1 2
E. coli 69 14 2 14 0 1
R. solanacearum 74 16 3 5 1 3
P. aeruginosa 70 14 6 3 2 5
R. eutropha 60 17 7 5 3 8

Pieretti et al., 2009

Gerlin et al., 2020



Some crucial traits of X. fastidiosa

Xanthomonas axonopodis pv. vesicatoria str. 85-10 3
No T3SS, no T3Es 100

Xanthomonas axonopodis pv. citri str. 306
Hrp Xanthomanas

100
hrp \ group
0 Xanthomonas oryzae pv. oryzae str. MAFF 311018

Xanthomonas campestris pv. campestris str. ATCC 33913

Xylella fastidiosa str. Temeculal A P
100 [_ lmi!"*IlIlI'C!IIIC!IIIl! 'U!II'CIIIII!IC.I"jg
5 I.Xy.‘eﬂa fastidiosa str. 9a5c
—r— . I
Xanthomonas albilineans str. GPE PC73
Stenotrophomonas maltophilia str. K279a
100
hr
p Stenotrophomonas maltophilia str. R551-3
Ralstonia solanacearum str. GMI1000
Buricholderia mallef str. NCTC 10247
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Some crucial traits of X. fastidiosa

Motility

No flagellum

Type IV pili: twitching motility

Attachment and biofilm formation

Type | pili /
Afrimbrilar adhesins (Hfx) /

EPS (gum)

Plant Cell Wall Degrading Enzymes D L =

3 B-1,4 endoglucanase (EngXCA) highly efficient for cellulose

Cellobiohydrolase (CbhA) binding and degradation mm) Efficient xylem colonization
Polygalacturonase (PglA) involves in pit membrane degradation

Other enzymes : LesA (Nacimento et al., 2016)

Limited aerobic / No anaerobic respiration least energy-
efficient type of aerobic respiration

cytochrome o (bo) ubiquinol oxydase




. o . Plant colonization phase
Pla nt COIOn lzatl ona I"ld Inse ct Extensive vessel colonization Some vessels have high cell numbers

Low cell numbers in most vessels Disease symptoms may be present

t ra n S m iSSio n a re m th ua I Iy Disease symptoms ma be present Further multilication in crowded vessels slows
exclusive processes

Insect acquisition phase

Regulation of pathogenicity factors: rpf cluster
encodes the DSF (Diffusible Signal Factor),

which perception and signal transduction leads

. . . Expression of adhesins
to virulence trait expression Stickiness to surfaces

DSF abundance

Type IV pili
Twitching motikity

Pgl and Eng expression

Pit membrane degradation
';q Chatterjee S, et al. 2008.
Annu. Rev. Phytopathol. 46:243-71 Gum production
Xylella fastidiosa outer membrane vesicles modulate
plant colonization by blocking attachment to surfaces
Michael lonescu™’, Paulo A. Zaini®”, Clelia Baccari®, Sophia Tran®, Aline M. da Silva®, and Steven E. Lindow®?
:)‘:Fivp:;rd“:nne' gfe Egypgsﬁnhgfgg%mogsyébugmie?' Vl(aliimnia Berkeley, CA 94720; and “De partamento de Bioquimica, Instituto de Quimica, O MVS
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Outer membrar
been studied i

s (OMVs) of Gram-negative bacteria have  signaling factors (DSF) with increasing cell concentration in-
in recent years, primarily in their role in  creases the adhesiveness of the cells, presumably better to cnable




Pesuarﬂdimsﬁmh‘dennplmts.
Please do not bring home plants,
seeds, fruit, vegetables or flowers.

PLANTES

Xylella fastidiosa danger mortel

. LES SYMPTOMES DE LA MALADIE SONT DIFFICILES
A RECONNAITRE ET IL N'EXISTE AUCUN TRAITEMENT

NE FAITES PAS VOYAGER LES PLANTES
POUR NE PAS PROPAGER LA MALADIE




