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

Las encodes novel autotransporters targeting to mitochondria

Proposal Title

Characterization of a putative insect-transmission determinant/virulence gene (hypl) of ‘Candidatus
Liberibacter asiaticus’(Las)

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

10/15/12 ’Citrus Research and Development Foundation ’ Culture, Molecular Biology, Koch's Postulates

REPORT UPDATE (500 words; summarize your accomplishments )

The objective of this project is to characterize the hypl (renamed as hyvl) gene and determine its effects on insect
transmission and/or virulence in host plants. Transient expression with alternative expression systems and RT-qPCR,
etc., will be used to elucidate the function of the hypl (hyvll) gene of Las and shed light on the molecular mechanism of
this "phase variation" phenomenon; thereby developing a novel control strategy for citrus HLB. In addition, antibodies and
probes along with standardized protocols developed during this project can be applied for better detection and
differentiation of the HLB bacteria.

The hyvl and hyvll within two Las prophages were further characterized and some of the results were published in Applied
Environmental Microbiology 77:6663-6673, 2011. "Diversity and Plasticity of the Intracellular Plant Pathogen and Insect
Symbiont "Candidatus Liberibacter asiaticus" as Revealed by Hypervariable Prophage Genes with Intragenic Tandem
Repeats".

We have developed an improved real-time PCR using SYBR Green 1 (LJ900fr) and TagMan® (LJ900fpr) protocols with
primers and probe targeting the nearly identical tandem repeats of 100bp hyvl and hyvll. The results were published in
Molecular and Cellular probes, 26:90-98, 2012. Working with Mesa Tech International, Inc., we have developed a rapid
and simple HLB detection kit for field testing, which only requires less than 30 minutes.

Monoclonal antibodies against the partial Hyvl protein (only one repeat) were generated, and their sensitivity and
specificity were evaluated for the detection of Hyvl protein expressed in E. coli and HLB-infected citrus and psyllids. All
antibodies were able to recognize the E. coli expressed Hyvl antigen, but were not able to detect the Hyvl antigen from
HLB-infected plants and psyllids.

We have characterized two novel autotransporter proteins of ‘Candidatus Liberibacter asiaticus’ (Las), and redesignated
them as LasAl and LasAll in lieu of the previous names 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. These findings may lead to a better understanding of
the pathogenesis of this intracellular “energy parasitic” bacterium and to characterizing new molecular targets for HLB
control.
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