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REPORT UPDATE (650 words)

CREC worked with Agripath to develop light microscopy for detection of HLB. Agripath is a developer and distributor of
the Light Microscopy Inclusion Technology (LMIT) that aids in the early detection of destructive plant pathogens. LMIT
technology specializes in intracellular and difficult-to-detect pathogens such as phloem-inhabiting mycoplasma and
phytoplasma diseases, viruses, and Xylella fastidiosa (bacteria infecting the xylem). The LMIT cytological methods detect
these pathogens within specific plant tissues such as those of the epidermis, mesophyll, phloem, and xylem. The core of the
LMIT technology is found in its reagents. These solutions were uniquely designed to highlight inclusions indicative of the
pathogen. Inclusions are direct intracellular evidence of infection and may consist of aggregated pathogen patrticles,
aggregated coat protein, pathogenic-directed non-structural proteins and, in some cases, mixtures of these. The LMIT
distinguishes various plant pathogens through determination of the inclusion’s physical appearance, intracellular and tissue
location, and reaction to specific cytological staining procedures. The LMIT procedures differentiate between obligate
pathogens, making it possible to detect their presence even within mixed (multiple) infections that have several pathogens
located within the same plant tissue.

The LMIT reagents were modified to enhance inclusions associated with Huanglongbing (HLB). Citrus infected with
Citrus Tristeza Virus (CTV), Candidatus Liberibacter asiaticus (LAS), and both CTV and LAS were collected from the CREC
quarantine facility and Division of Plant Industry (DPI) Budwood Program. Samples with CTV were collected because CTV is
a common virus of citrus and is located in the phloem. Both the CTV and HLB inclusions were observed and distinguishable
within the phloem by LMIT. Samples were taken from a variety of citrus cultivars. Twelve samples were taken from healthy
citrus cultivars and were negative by LMIT. Six samples with CTV were positive for CTV by LMIT. Twelve samples with HLB
were positive for HLB by LMIT, and one sample with both CTV and HLB was positive for both by LMIT. To further test the
LMIT procedure, 104 samples collected by DPI from commercial and residential sources and tested by DPI for LAS by PCR
were also tested by LMIT. Forty-seven samples were negative by both procedures and 39 samples were positive by both
procedures. Eighteen samples that were negative by PCR were positive by LMIT, suggesting either that LMIT is more
sensitive for detection of HLB than PCR or that LMIT can produce false-positive results. This needs to be determined.

In addition to LMIT reagents, attempts were made to detect the HLB pathogen in infected citrus tissues using DNA binding
fluorochromes, including acridine orange, DAPI, syto 13, syto 9, and other syto dyes. The HLB pathogen was not clearly
detected using any of these stains. To further examine the ability of these stains to react with the HLB pathogen, humerous
extracts for infected citrus and bacterialiferous psyllids were stained and examined using epifluorescence microscopy
(1000x). Bacteria with the expected size and shape of the HLB pathogen were not consistently observed in any of the
extracts regardless of the stain that was used, although the extracts were positive by PCR for the HLB pathogen. Extracts
were similarly examined using fluorescence in situ hybridization (FISH) with a generic fluorescent labeled oligonucleotide
probe but the pathogen was not detected, although the probe stained other gram-negative bacteria.
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