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FISH; oral box; ecdysis; working model-bacterial transmission

Proposal Title

Gross and fine structure localization of Liberibacter in citrus psyllid Diaphorina citri organs: elucidating the
transmission pathway.
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REPORT UPDATE (500 words; summarize your accomplishments )

1. mtCOlI haplotyping. Additional samples are gradually received for mtCOI haplotyping. Samples from a center of diversity
in Asia and elsewhere are being collected to explore baseline diversities in different locations, in an attempt to relate
populations from the US and elsewhere in the Western Hemisphere to haplotypes from a primary region of endemism.

2. Time-course and transmission studies are underway using bioassay to assess transmission frequency in relation to
gPCR and/or dot blot hybridization detection of Ca. Liberibacter solanacearum (AZ) and in Ca. L. asiaticus (FL) in
individual psyllids reared on infected plant material. This will be followed by acquisition access feeds over time course in
relation to qPCR and SEM and TEM correlations. Single psyllids reared on infected tomato and given a range of
inoculation access feeds on tomato from 30 min, and 1,2, 4hr-transmitted Ca. L. solanacearum 20, 35, 30, and 75% of the
time (20 plants per rep). When five psyllids were used instead transmission frequency was 5, 35, 25, and 70%,
respectively. Studies suggest that once acquired psyllids transmit at relatively high frequency (70%); tests are underway
for potato psyllid at 8,12,and 24 hrs. The goal is to select individuals for light microscopy, and SEM-TEM ultrastructural
observations to pin point localization following a range of different AAP and IAPs. IAP studies are underway for Ca. L.
asiaticus using seedlings for bioassay, together with gPCR and/or dot blot monitoring, all difficult undertakings owing to
the apparent uneven distribution of bacteria in plants, which confounds reliable detection and transmission bioassay to
further localization efforts. Extrapolations from the more tractable potato psyllid study system are expected to help
pinpoint key AAP and IAP time-points for localization studies.

3. Transmission and scanning electron microscope studies focused on large monocultures [interpreted as thick biofilms] of
rod-shaped, fastidious bacteria that are consistently associated with the alimentary canal, from the oral box (including
salivary glands) to the posterior midgut, of infected but not uninfected psyllids, and most consistently observed in 3rd
instar and older psyllids. In addition, studies have revealed the dynamic behavior in the positions that the intestine
assumes within the abdomen of live psyllids. As with the causal, bacterial agent for Pierce’s disease, attempts to reliably
implement FISH for determining the time-course proliferation and gross anatomical affinities of the target pathogen within
the psyllid vector body remain tentative. We are continuing to try to optimize FISH for light microscopy, and are
implementing colloidal gold - DNA hybridization for ultrastructural studies. 100nm thick, plastic Z-section libraries of the
oral box have been made from infected and non-infected potato psyllids to map the tissue/organ organization where
bacteria have been observed to reside. The net accomplishments of this objective are visualization of Ca. Liberibacter in
identified anatomical structures, and constructing a model for the mode and pathway of transmission.
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