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▪ Xylella fastidiosa strain ‘De Donno’
is the causal agent of the olive
quick decline syndrome (OQDS);

▪ Phytosanitary emergency affecting
4 milion olive trees;

▪ Olive is a new host, therefore
several in-vitro and in-planta
studies are needed;

▪ No cure exists

Xylella fastidiosa subsp. pauca strain ‘De Donno’ 
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Xylella fastidiosa subsp. pauca strain ‘De Donno’ 

▪ Growth rate

▪ Autoaggregation

▪ Biofilm formation

▪ Migration/motility

▪ Suitability for genetic manipulation

Xf subsp. pauca strain ‘De Donno’ VS 
Xf susp. fastidiosa strain ‘Temecula1’

▪ Most disease symptoms in plants colonized by
Xylella fastidiosa can be explained by the

progressive inability to mobilize water to the upper
parts of the plant

▪ The balance, in the plant, between an exploratory
and an insect-acquirable (adhesive) phase is the
core of the X. fastidiosa virulence and its host
colonization process

Chatterjee et al., 2008
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◼ De Donno produced significantly
more biofilm than Temecula1

◼ Temecula1 exhibited a higher
amounts of cells in the
planktonic phase

Growth…biofilm versus planktonic

Microorganisms, D’Attoma et al., 2020
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Cell-cell aggregation

▪ De Donno cells showed significantly
higher settling rate than Temecula1

▪ Any attempt to perform experiments in 
microfluidic chamber failed

Microorganisms, D’Attoma et al., 2020
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Twitching motility

▪ Twitching motility enables
the upstream migration
(Meng et al., 2005)

▪ De Donno colonies did not
show fringe around colonies
grown on PD3 and PW
(without BSA)

Microorganisms, D’Attoma et al., 2020
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◼ Xylella fastidiosa is naturally competent (Kung et 
al., 2011) 

◼ Natural competence rates are different among
strains, but this ability was proved for strains
belonging to suspecies fastidiosa and multiplex

◼ Xylella fastidiosa possesses Restriction-
Modification systems (R-M systems), that may
play a role in processing incoming DNA

◼ Inhibition or deletion of Type I R-M systems
increases the transformation efficiency

Transformation: natural or induced?
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Transformation: natural or induced?

Newman at al., 2003

Xf

▪ pKLN59, containing
X.fastidiosa oriC, to develop a 
mutant expressing a green 
fluorescent protein

▪ prpfF-kan, harboring E.coli-
like oriC, to develop knockout 
strain for the rpfF gene

rpfF UPSTREAM 
REGION

Kan resistance
gene

rpfF DOWNSTREAM 
REGION
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Recombinant
plasmid

Recombinant
plasmid

Transformation: natural or induced?

Natural 
competence

Electroporation
Electroporation
+ TypeOne RI

De Donno

Temecula 1 -
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Transformation: natural or induced?

gDNA

Microorganisms, D’Attoma et al., 2020
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In silico prediction of the effects of sequence variations in 
genes involved in natural competence and twitching motility
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◼ The two strains displayed a different in-vitro behavior

◼ The strain De Donno showed a more aggregative phenotype and produced significantly
more biofilm than the strain Temecula1

◼ The strain De Donno exhibited a very reduced fraction of planktonic cells compared to
the strain Temecula1

◼ The strain De Donno is not prone to natural transformation, like other pauca strains

◼ The failure of the natural transformation of the strain De Donno supported the
association with undetectable fringe around the colonies

◼ Mutants were obtained only in the presence of a Type I RM inhibitor, remarking the
critical role of these systems in modulating the transformation efficiency.

◼ Further studies are needed to explore in-planta behavior

CONCLUSIONS
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THANK YOU!


