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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

Liberibacter detection/species determination assay complete

Proposal Title

Development, validation, and deployment of rapid, inexpensive, multiplex assays for simultaneous detection
and strain characterization of multiple citrus pathogens.

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

6/19/11 California Citrus Research Board ’ Pathogen/Disease Detection

REPORT UPDATE (500 words; summarize your accomplishments )

We have completed the target selection and design of MOLigo probes for detection of Candidatus Liberibacter, Xylella
fastidiosa, Xanthomonas axonopodis pv. citri, and citrus tristeza virus. Testing has begun on characterization probes for
Liberibacter and CTV using synthetic DNA targets, and Liberibacter assays show promise for being able to detect and
perform species designation. Probes for CTV detection and discrimination between mild and severe clades are also
showing promise on synthetic templates. Because there was recently a large influx of new Liberibacter sequence data
since probes were designed, we performed an in silico evaluation of all probes and determined they are still valid for
detecting all isolates for which sequence data has been reported.

Dr. John Hartung of USDA ARS in Beltsville, MD has provided material for testing Xylella and Xanthomonas, and
probes for detecting these pathogens are being tested initially on synthetic targets. Targets for Xylella have been selected
as well, and design and testing of these additional probes will be initiated shortly. Once these probes show promise on
synthetic targets we will begin testing sample material from Dr. Hartung'’s lab. Dr. Bill Schneider of USDA ARS Ft. Detrick
has agreed to provide nucleic acids from plants infected with CTV and Liberibacter for the validation panels. We will
continue to gather and assemble these samples into our validation panels for testing.

We focused our early efforts on developing a full detection and species discriminating assay for Liberibacter due to the
urgent need to provide tools for management of HLB. The current assay looks promising when synthetic templates are
used, and we look forward to testing them on sample material.

We have discussed with Luminex their plans to discontinue in January 2012 their non-magnetic beads that we are
using to develop these assays. We plan to continue to develop assays using non-magnetic beads, and will then transfer
the assays to magnetic beads once they are performing as expected. We have been assured that Luminex or one of its
partner companies will be able to provide XTAG non-magnetic beads into the foreseeable future, but we will evaluate the
assays on magnetic beads once development is complete. Retail pricing for their MagPix instrument is currently $50K, and
their Luminex 100/200 instruments retail for $75K. A higher throughput instrument (FlexMap 3D) capable of up to 500-plex
is also available.

Additional accomplishments from computational team:

1) Designed overlapping oligos to generate double-stranded targets. The overlapping oligo pairs will be annealed at 55
degree C and extended with a DNA polymerase to generate double-stranded templates.

2) Universal primers were shortened with reduced TM (45 C) to improve sensitivity and reduce background signal in the
overall assay.

3) Redesigned MOLigo probes for targeting negative strands of the 4 target pathogens.

4) Identified signatures specific for the virulent strains of Xylella fastidiosa based presence of certain virulence factors such
the gene for pili (XF29-31) and fimbriae (X78, XF80) in the virulent strains. We also identified the SNPs that are capable of
distinguishing virulent strains from non-virulent strains.
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