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Introduction

Xylella fastidiosa (Xf) causes Pierce’s disease (PD) of Vitis vinifere grape
and limits its production in certain regions of the U. S. Xf can form biofilms
on wood, glass and plastic surfaces. It has been suggested that the biofilm
formation may be related to the plugging of xylem vessels by Xf. A striking
feature of Xfis its polar attachment to xylem vessels via the production of
fimbriae. Fimbriae are hair-like appendages that extend from the bacterial
surface and can facilitate anchoring of the bacterium to substrata as well as
a means of cell-cell aggregation. The objectives of this research were to
generate biofilm-modified mutants of Xf'and identify the associated genes
in order to develop a better understanding of the underlying mechanism of
biofilm formation.

Materials and Methods

Bacteria: X. fastidiosa Temecula, cultured on modified PW agar medium at
28°C.

Mutagenensis: EZ::TN™ Transposome™ system was used to generate Xf
mutants(?]. The putative transformants were selected on modified PW agar
plus 50 _g/ml of kanamycin. Transposon insertion was verified by PCR.

Biofilm formation and screening: 96 well polystyrene microtiter plates
were used for biofilm screening [3]. The biofilm formation in PD2 medium
was first determined visually.

Biofilm quantification: Polystyrene plastic tubes were used for biofilm
quantification as previously described 31, After staining with 0.1% crystal
voilet and rinsing with distilled water, 100 1100% DMSO was added to
the tube to dissolve the dye and A,, was measured with a microtiter plate
reader.

Growth rate of the wild strain and the mutants: Stationary cultures were
adjusted to A,;=0.10 and then incubated at 28°C with shaking at 180 rpm.
Ao Was read every 24 h.

Sequencing: The mutant DNAs were isolated using Ultra Clean™
Micobial DNA Isolation Kit . EcoRI was used to digest both pUC18
plasmid DNA and the mutant DNA. Ligation of plasmid DNA and mutant
DNA was conducted with T4 ligase. The ligation product was transformed
into E. coli DH5_ _and the DNA was isolated for sequencing.

Results

1. Mutagenesis and biofilm-modified mutant screening

More than 2000 KanR individual colonies were selected and insertions were
verified by presence of a PCR fragment of 800~1200bp (of Tn5) in all
mutants tested but not in the wild type strain.

One biofilm-defective mutant (D50) and one biofilm-enhanced mutant
(ES) were obtained. The biofilm quantification shows 90% biofilm
reduction in D50 and 177% enhancement in E5 as compared to wild

type.

Fig.1. Biofilm formation of Xylella fastidiosa
and mutants
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Fig.2. Quantification of biofilm in Xylella
fastidiosa mutants

2. Growth rate of biofilm mutants:

In PD2, the growth rate of D50 over 7 days (the biofilm formation
period) was greater than that of the wild type, indicating that reduced
biofilm was not a result of impaired growth.The growth rate of ES was
greater than the wild type strain as well. It was also observed that cell
clumping for both D50 and E5 decreased as compared to wild type.

Wt D50 ES5

A600

Day

Fig.3. Growth rate of Xylella fastidiosa
and mutants

3. Sequence of biofilm-modified mutants

In D50, the gene disrupted by Tn5 (PD0062 in Xf genome) is thought
to be associated with production of a fimbrial subunit precursor. The
mutation may affect the production of fimbrins, which make up the

core of the fimbrial rod and the fibrillar tip of the fimbriae [l.
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Fig. 4. Region of the genome in which the
Tn5 insertion occoured in D50

In the biofilm-enhanced mutant, ES, the gene psp4 (PD2118)
has the Tn5 insertion. It is reported that pspA (or hecA) is
associated with adhesion of the bacteria to the host cells. When
this gene is mutated, adhesion is reduced [*l. However, we
observed that the biofilm was enhanced in Xf Temecula.

Conclusion

Using EZ::TN Transposome™ system for mutagenesis, we
obtained one biofilm-defective mutant and one biofilm-
enhanced mutant. Sequence results indicated that a gene
responsible for producing fimbrial protein precursor was
disrupted in the biofilm-defective mutant. For the biofilm-
enhanced mutant, gene psp4 was disrupted. It was observed
that cell clumping was reduced in both mutants.
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