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Hypl associated with insect-transmission and virulence
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Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

4/15/13 ’Citrus Research and Development Foundation Culture, Molecular Biology, Koch's Postulates

REPORT UPDATE (500 words; summarize your accomplishments )

The objective of this project was to characterize the hypl gene and determine its effects on insect transmission and/or
virulence in host plants. Transient expression in alternative expression systems, RT-qgPCR, and other molecular tools were
used to elucidate the function of the hypl gene of Las. Hypl has been redesignated as LasAl.

A second prophage gene, hypll (now LasAll), was identified and both genes were characterized in global Las isolates.
This revealed sequence conservation within the individual repeats but an extensive variation regarding repeat numbers,
their rearrangement, and the sequences outside of repeat region. Detailed results have been published in Applied
Environmental Microbiology, 2011: 6663-6673.

We developed real-time PCR protocols using SYBR Green 1 (LJ900fr) and TagMan® (LJ900fpr) with primers and probe
targeting nearly identical tandem repeats of 100 bp within the two Las prophage genes. Because of the higher copy
number of the tandem repeats per bacterial genome, these methods significantly improved the detection capacity for the
HLB bacterium, especially for the detection of extreme low titer. The results were published in Molecular and Cellular
probes, do0i:10.1016/j.mcp.2011.12.001. Working with Mesa Tech International, Inc., we have also developed a rapid and
simple HLB detection kit (tree-side detection kit) for field-testing, which requires less than 30 minutes.

we have characterized two novel autotransporter proteins of ‘Candidatus Liberibacter asiaticus’ (Las), and redesignated
them as LasAl and LasAll in lieu of the previous nhames Hyvl and Hyvll. Bioinformatic analyses revealed that LasAl and
LasAll share the structural features of an autotransporter family containing large repeats of a passenger domain and a
unigue C-terminal translocator domain. When fused to the GFP gene and expressed in E. coli, the LasAl C-terminus and
the full length LasAll were localized to the bacterial poles, similar to other members of autotransporter family. Despite the
absence of the signal peptide, LasAl was found to localize at the cell surface by immuno-dot blot using a monoclonal
antibody against the partial LasAl protein. Its surface localization was also confirmed by the removal of the LasAl antigen
using a proteinase K treatment of the intact bacterial cells. When co-inoculated with a P19 gene silencing suppressor and
transiently expressed in tobacco leaves, the GFP-LasAl translocator targeted to the mitochondria. This is the first report
that Las encodes novel autotransporters that target to mitochondria.

Using the LasAl-specific marker, we were able to associate better insect transmission and pathogenicity with wild-type
LasAl, but variations with LasAl mutants. Using transient expression of the LasAl in tobacco leaf, the dissociation of the
cell wall and cytoplasm in affected cells was observed under electron-microscope. Further characterization of the LasAl
and LasAll are underway so as to have a better understanding of the pathogenesis of this intracellular “energy parasitic”
bacterium, and to control HLB by blocking the functions of the LasAl and LasAll.
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