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REPORT UPDATE (650 words; provide details about your headline)

The two primary objectives of the current proposal are: (1) determine and compare the metagenomes of healthy and infected
citrus phloem, and (2) continue to develop and apply AthenaBio’s cultivation technologies towards producing a pure culture
of Ca. Liberibacter.

Objective 1 Discussion. Laser cutting microdissection (LCM) will be developed to purify phloem-containing sieve cells from
both healthy and infected citrus samples. DNA extracted from the purified cells will be analyzed by 16S rRNA sequencing to
evaluate the contained microbial diversity. The most diverse DNA samples will be selected for large-scale metagenomic
analysis. All DNA extraction and sequencing work will be performed by Dr. Ravel's group (U. of Maryland)

Objective 2 Discussion. AthenaBio will continue to develop and apply its cultivation technologies to isolate a pure cultures of
Ca. L. species. In addition to Ca. Liberibacter species, we aim to cultivate other phloem endophytes to provide reference
genomes for metagenomic analysis. Two approaches will be employed to disrupt quorum sensing (QS) and thereby
enhance growth: (1) physical methods (i.e. a “flow cell”) will be used to wash QS signals away from cells, and (2) enzymes
will be used to inactivate QS signals through chemical modification. The advantage of the flow cell approach is that
knowledge of the chemical structure of the QS signal is not required, and this approach is therefore expected to work on a
broad variety of QS systems. Both approaches (flow cell and enzyme) will be combined with various media formulations and
incubation conditions.

Before work could begin, a research agreement was formulated between the FCPRAC and Athena Biotechnologies, Inc.
This agreement was finalized in May 2009 and work has begun to develop a method for LCM of citrus phloem cells. Healthy
leaf tissue was dissected into small pieces (~5mm), immediately placed in tissue freezing medium and placed on dry ice.
Sample sections were achieved using a Leica CM3050 S Cryostat and sections were cut using a Laser Capture
Microdissection Microscope (LCM). We are currently optimizing section thickness and staining procedures to obtain ideal
conditions for LCM processing. Once an optimum protocol has been developed, we will begin processing samples for DNA
analysis.
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