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REPORT UPDATE (650 words)

Huanglongbing (HLB) is one of the most devastating diseases of citrus worldwide, and is caused by a phloem limited
fastidious prokaryotic a-proteobacterium Candidatus Liberibacter asiaticus that is yet to be cultured. The following work has
been done in order to cultivate Candidatus Liberibacter asiaticus:

In order to get the best inoculum for culture, we investigated the in planta distribution of Candidatus Liberibacter asiaticus by
PCR and Real-Time PCR. In this study, a combination of traditional and real-time PCR targeting

the putative DNA polymerase and 16S rDNA sequence of ‘Candidatus Liberibacter asiaticus,’ respectively, were used to
examine the distribution and movement of the HLB pathogen in the infected citrus tree. We found that ‘Ca. Liberibacter
asiaticus’ was distributed in bark tissue, leaf midrib,

roots, and different floral and fruit parts, but not in endosperm and embryo, of infected citrus trees. Quantification analysis of
the HLB bacterium indicated that it was distributed unevenly in planta and ranged from 14 to 137,031 cells/ug of total DNA in
different tissues. A relatively high concentration of ‘Ca. Liberibacter asiaticus’ was observed in fruit peduncles. Our data from
greenhouse-infected plants also indicated that ‘Ca. Liberibacter asiaticus’ was transmitted systemically from infection site to
different parts of the plant. Understanding the distribution and movement of the HLB bacterium inside an individual citrus tree
is critical for discerning its virulence mechanism and to develop management

strategies for HLB.These finds has been published in 2008 on Phytopathology (Satyanarayana et al. 2008). This paper is
ranked No. 2 of the top 8 article on Phytopathology of 2008.

HLB Bacteria culture in established cell line of Drosophila (in collaboration with Dr. Davis). Insect cell culture was used for
cultivation. First, commercially available Drosophila cell line was used. Preliminary data with PCR using HLB specific primers
indicated that HLB can survive in the cell line of Drosophila.

Cultivation of HLB Bacterium with citrus cell culture. Citrus cell suspension culture was used for culturing of the HLB
bacterium. No HLB bacterium can be detected after three transfers with HLB specific PCR. Attempt was made to use
periwinkle due to its support of higher titer of HLB bacterial population in its phloem than in citrus. Currently, the callus was
developed from periwinkle. We are in the process of producing periwinkle cell culture. Meanwhile, callus is being developed
from HLB-infected periwinkle.

Detection of the citrus HLB pathogen inside the fruit and seed has important implications in preventing the spread of the
citrus HLB disease. The detection of the HLB bacterium in roots indicated that HLB pathogen infected trees could not be
cured by pruning to the stump level.

To monitor the growth of the HLB pathogen, we have developed a method to quantify viable Candidatus Liberibacter
asiaticus (Las) with the aid of ethidium monoazide (EMA) which can differentiate the live from dead cells. Firstly, calibration
curves were developed with the aid of quantitative real-time PCR (QPCR) by using plasmid template consisting of a 703 bp
DNA fragment of rpIKAJL-rpoBC (foperon) region. Standard equations were then developed to quantify Las genome
equivalents in citrus, periwinkle, and psyllid, respectively. To overcome the limitation of real time PCR in discriminating live
and dead bacterial cells, EMA was used to inhibit the amplification of DNA from the dead cells of Las in plant samples. The
EMA-QPCR methodology developed in the present study would provide an accurate assessment of viable HLB pathogen,
thus providing a tool to study the epidemiology of disease and act as a crucial component for disease assessment and
management.
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