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REPORT UPDATE (650 words)

The goal of this project has been to cultivate the bacterium known as Candidatus Liberibacter asiaticus (Ca. L. asiaticus),
which is believed to be the cause of citrus greening. We need to be able to grow this bacterium in the lab for two reasons: 1)
to be sure it really is the sole culprit behind the disease, a process known as “fulfilling Koch’s postulates” and 2) to start
working on controlling it, if it is the cause.

Many plant pathologists have tried to grow Ca. L. asiaticus for many years, but so far no one has come up with a way to grow
pure cultures of it in the lab, even though it clearly can be found in trees suffering from citrus greening. The traditional way of
approaching a challenge like this is to try many different growth conditions and nutrient media, assuming that if one gets
these conditions just right, it will grow. Our company has a new way of growing difficult-to-grow bacteria that is based on a
new concept: quorum sensing. During the last decade microbiologists have shown that bacteria keep track of how dense
their population is, and they respond to this density information by adjusting what they do. They get density information by
sensing chemical signals they produce. Our theory is that even if you get the growth conditions and medium just right, some
bacteria will not grow past low density unless you can fool their sensing mechanisms. We have shown that this is true for
some bacteria, and we are trying the theory on Ca. L. asiaticus samples from infected citrus trees. We are trying to deduce
what chemical signals Ca. L. asiaticus uses for quorum sensing, and we are trying to degrade those chemicals with
enzymes, which we add to potential growth media. Thus the work involves trying many different enzymes on many different
growth media, and then identifying what grows from infected plant tissues.

The first challenge was to get regulatory permission to handle citrus greening diseased tissues to try and grow Ca. L.
asiaticus, since this bacterium is listed as a possible terrorism tool. Drs. J. Hartung and R. Davis of the USDA/ARS at
Beltsville, MD, who of course have the necessary licenses to do this work, were willing to partner with us and give our
method a try. This joint effort has succeeded in cultivating some hard-to-grow bacteria from HLB-diseased citrus trees, but it
has not yet cultivated Ca. Liberibacter-positive bacteria as judged by a molecular assay. At least two non-Ca. L. species
were identified: Methylobacterium radiotolerans and Bacillus pumilus. These results convinced our new partners that our
methods were worth working with, even though we did not have a quick success. An additional microbe has been isolated
from infected tissue; however, it has proven resistant to standard identification attempts, and it remains uncharacterized.

Since Koch's postulates have not been fulfilled for citrus greening, it is crucial to identify all microorganisms isolated from
infected tissue. For example, Ca. L. asiaticus might be a secondary infection that grows on trees with citrus greening, rather
than the cause of citrus greening. For the remainder of this grant period we shall continue searching for the right combination
of enzyme and medium to grow Ca. L. asiaticus. Going forward, we propose to identify all microbes from infected samples by
performing more 16S rRNA sequencing, and when necessary, hon-standard techniques for successful 16S sequencing will
be used. In addition, we propose to expand our enzyme collection and systematically test each for the growth of Ca.
Liberibacter species in different nutrient media.
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