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1. Please state project objectives and what work was done this quarter to address them:
The purpose of this project aimed to identify and isolate bacteriophages capable of infecting and lysing Liberibacter
crescens, closely related organism to Liberibacter asiaticus, the pathogen responsible for citrus greening disease.

L. crescens was successfully cultured in BM7 media, both in liquid and solid forms. Optimal growth was observed in media
at pH 6.5, incubated at 28°C with shaking at 250 rpm for liquid cultures. Liquid cultures were started using 2mL of BM7
broth inoculated with L. crescens from stock. Upon reaching OD600 (~14 days), 0.2mL of culture was transferred to 2mL of
media, repeated every 10 days to ensure cultures remained viable. Cultures were then terminated after 4 transfers. L.
crescens growth was observed on BM7 media, both plated directly and in soft agar overlays. 0.5mL liquid L. crescens
culture was spread on BM7 plates and incubated at 28°C for 14 days. Additionally, 5mL soft agar was spiked with 0.5mL
liquid culture, and poured over BM7 plates. Growth was observed under both conditions after ~14 days and verified via
DNA extraction and 16S sequencing.
The initial phage hunt began with replicates of soil and water samples. Soil was suspended in media and allowed to
incubate overnight at 28°C. Following, soil and water samples were agitated, centrifuged, and filtered through 0.2 um and
0.45 pm filters to isolate prospective phages. The filtered sample was then mixed with L. crescens cultures both in liquid
BM7 and soft agar overlays. Samples were incubated at 28°C. After 14 days, no evidence of cell lysis or inhibited growth
was observed in liquid cultures, and no evidence of phage plaques in soft agar.
infection influenced phage presence, combinations of infected and non-infected ACP were tested. Tests were performed
using psyllids stored at -20°C, with infection rates ranging from 10%-90 Next, L. asiaticus-infected Asian Citrus Psyllids
(ACP) were collected and stored at -20°C. ACP were then processed to isolate phages potentially harbored on the insects.
The psyllids were processed using 2 methods: enzymatic digestion of the exoskeleton using chitinase (1 and 1.5 mg per 25
psyllids), and manual digestion using a tissue homogenizer. The tissue homogenizer proved to be the more effective
digestion method and was utilized for the duration of the experiment. Following digestion, the samples were centrifuged
and filtered with 0.45 um filters to allow for increased phage variety. Cultures were supplemented with filtrate as before, and
the plates were monitored for 14 days. Once again, cultures in both liquid and soft agar grew with no evidence of cell lysis
or inhibited growth. Replicates ranging from 10 to 75 psyllids per plate were tested, with no observable difference.
To determine if L. asiaticus %. Replicates were processed as previously described, allowing comparison in phage
identification between psyllids with high and low infection rates. Similarly, there were no observed differences between
isolates from infected and non-infected psyllids, with no phage plaques observed on the plates. A similar approach to
identify lysing phage from citrus phloem also failed.

2. Please state what work is anticipated for next quarter:

This work is now finished. As we were unable to to identify any phage from citrus phloem, the psyllid, or soil that coule lyse
L. cresens. As a result, we cannot proceed futher with this project.

3. Please state budget status (underspend or overspend, and why): We were awarded $100k but spent only $52k. This
was because we weren't able to find phage that could L. crescens, it was not possible to proceed with the work to
characterize the lysing phage. The proof of concept failed but was rigorously tested.
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