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Background

THE PROBLEM: Xylella fastidiosa (X. fastidiosa) is one of the world’s most devastating plant pathogens, threatening global agriculture and biodiversity. It infects over 350 plant
species, including grapevine and citrus, and causes severe diseases such as Pierce’s disease, stunted shoot syndrome, and citrus variegated chlorosis. This fast-spreading
bacterium is responsible for over USD 220 billion in annual agricultural losses worldwide, moving rapidly from the Americas to Asia and Europe. Although Australia remains

Xylella-free, the pathogen is considered the country’s top-priority pest. Its potential introduction poses an imminent biosecurity threat, demanding vigilant, early, and field-ready
detection strategies.

THE CHALLENGE: Current molecular diagnostics such as PCR, ELISA, and LAMP are sensitive and reliable, yet they remain impractical for on-site surveillance due to their:
(1) High cost and technical complexity, (i) Dependence on laboratory equipment and trained personnel, and (ii)) Limited scalability for large-area or border screening.

THE NEED: To protect crops and ecosystems, X. fastidiosa must be detected early and anywhere it appears. What's urgently required is a scalable, portable, and precise
point-of-care (POC) diagnostic platform that enables: (i) Rapid, on-site pathogen detection in the field or at borders, (ii) Accurate results without laboratory constraints, and
(1) Widespread deployment for proactive survelillance and biosecurity protection.

Develop a rapid and reliable electrochemical (EC) platform for Detection of X. fastidiosa-specific DNA
detecting X. fastidiosa In field conditions by integrating multiple
Innovative components:

DPV responses with designated Calibration plot: change of the current Series of Control
concentrations responses vs concentrations Experiments

« Enhance EC sensor performance through magnetic particle
Isolation-based capture, isolation, and controlled heat release.

| y=5.9378 x + 103.46448 S

60 -

* |nvestigate gold—DNA affinity (adsorption) under direct current (DC)

% Current Response Change

)
flelds to Improve the analytical performances (i.e., sensitivity, 80 607 %9 e
specificity, assay time, reproducibility) of the EC sensor. < 70 £ 50 < §
: : : : % 60- S5 | & TR Anen Nt 40 -
« Design a low-cost, portable 3D-printed device for rapid xylem sap 0 o % 40 Log (Concentration in M) <
: : : o T L
extraction and on-site testing. 2 40. S 0 o 30-
4 O o
g 30- T 0. g 20-
Methods S 20- © =
O S 0- O 10-
The EC assay workflow : 10- o <
. _ _ - i . : . 0 | | | | . . 04 0-
Magnetic DNA Capture: X. tastidiosa-specific DNA Is [m] -'.'E':E _ 01 00 01 02 03 04 05 16 -15 -14 13 -12 -11 -10 -9 ESFE S S ,
Isolated using biotinylated probes bound to magnetic -ghr .t Potential (V) Log (Concentration in M) £ T F eé\éé\ x%é\&
beads. i35 &S O
: . . Q LY
. Thermal Release: Captured DNA is released from [m]E=dk v
beads by controlled heating. Miagneti isolation Video X. fastidiosa-specific DNA Spiked in Xylem Sap
+ Electrode Adsorption: Released DNA is adsorbed onto a screen- DPV responses With designated Calibration plot: change of th_e current Series o_f Control
printed g0|d electrode under 2500 mV DC fleld for 30 s concentrations responses vs concentrations Experlments

(o))
o

« EC Detection: Detection is performed via differential pulse
voltammetry (DPV) using a ferricyanide redox system. The DPV
signal correlates directly with the target DNA concentration.
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Conclusion
© Magnetic bead * Biotinylated capture probe % Potentiostat This is the first amplification-free, gold-affinity-based electrochemical platform for X. fastidiosa
% Target DNA  <SMagnetic purification ‘e Screen Printed Electrode||  d€tection, offering a simple, rapid, low-cost, and portable solution to enhance early pathogen
Jsurvelllance and strengthen global biosecurity

Next Work

The method will be validated using X. fastidiosa-infected plant samples and further assessed under
real field conditions
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