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

The goal of the proposed research is to understand how Candidatus Liberibacter asiaticus causes Huanglongbing (HLB)
disease on citrus. Citrus HLB is the most devastating disease on citrus. There are very few options for management of the
disease due to the lack of understanding of the pathogen and citrus interaction. Understanding the citrus and citrus HLB
pathogen interaction is needed in order to provide knowledge to develop sustainable and economically viable control
measures. The specific objectives of this proposal are: transcriptional and microscopic analyses of citrus varieties which are
either susceptible or tolerant to Ca. L. asiaticus infection at different infection stages in greenhouse and citrus grove; and
transcriptional and microscopic analyses of host response to Ca. L. asiaticus infection with a model system tobacco.
Microarray analysis and/or suppressive subtractive hybridization libraries approaches will be used to study the host response
to the HLB pathogen infection followed by confirmation with Northern blot or quantitative reverse transcriptional PCR.
Anatomical study will be performed with light microscopy using different staining methods.

Major achievements:

One refereed journal article was published. Kim et al. 2009 Response of sweet orange (Citrus sinensis) to ‘Candidatus
Liberibacter asiaticus' infection: microscopy and microarray analyses. Phytopathology. 99:50-7. Investigation of the host
response was examined with citrus microarray. The microarray analysis indicated that HLB infection significantly affected
expression of 624 genes related to plant pathogenesis/stress, anthocyanin biosynthesis, cell wall metabolism, cell division,
detoxification, lipid metabolism, metabolite transport, metal transport, nucleotide metabolism,phenylpropanoid / flavonoid /
terpenoid metabolism, phytohormones, protein kinase, protein metabolism, protein-protein interaction, signal transduction,
sugar metabolism, transcription/translation factors and unknown/hypothetical genes. The anatomical analyses indicated that
HLB bacterium infection caused phloem disruption, sucrose accumulation, and plugged sieve pores. The up-regulation of
three key starch biosynthetic genes including ADP-glucose pyrophosphorylase, starch synthase, granule-bound starch
synthase and starch debranching enzyme likely contributed to accumulation of starch in HLB affected leaves. The
HLB-associated phloem blockage resulted from the plugged sieve pores rather than the HLB bacterial aggregates since ‘Ca.
Liberibacter asiaticus’ does not form aggregate in citrus. The upregulation of pp2 gene is related to callose deposition to plug
the sieve pores in HLB-affected plants. The cDNA sequence of PP2 has been requested by four different research groups to
use as the target to suppress the HLB symptom development.

To further expand our current understanding of Ca. L. asiaticus-host interaction, we are currently comparing two susceptible
and two resistant/tolerant cultivars grown in greenhouse. To understand the genetic mechanism of resistance/tolerance will
help the breeding program in the long run. Suppression Subtractive Hybridization is being used to study grapefruit since
microarray is not available for grapefruit. Currently, subtractive cDNA libraries were constructed. We are collecting samples
We are collecting samples from the resistant/tolerant cultivars due to initial problems of inoculation to those plants.

We are further investigating host response of sweet orange (Valencia) in the field conditions. Both leaf and root samples
have been collected. Microarray data is available from one experiment (three biological repeats) using the leaf samples.
More comparisons have been planned and are being conducted. Finding key genes involved in HLB symptom development
will reveal potential management strategy and lead to innovative research to control HLB.
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