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	Title: Genetic diversity and fingerprinting of Candidatus Liberibacter asiaticus strains
	Investigator: Jianchi Chen
	Email: jianchi.chen@ars.usda.gov
	Phone: 559-596-2924
	Organization: USDA-ARS
	Date: September 30, 2008
	Contract: 
	Duration: 2
	Year: 
	Funds: 33870
	Report:        For objective 1, extensive literature and HLB site visits have been done. Literature research showed  that symptoms of HLB are complex, including: yellow shoots from the green canopy, yellowing or mottling of the entire leaf, premature defoliation, dieback of twigs, decay of feeder rootlets and lateral roots, decline in vigor, stunted growth, bearing multiple off-season flowers, producing small, irregularly-shaped fruit that remains green at the bottom, fruit tastes bitter and ultimately, and finally the death of the entire plant. Further more, HLB diagnosis should involve a continuous observation of symptom development, since all new flush of citrus are yellow or yellowish. The true HLB symptoms are those trees with shoots remain yellow through out the growing season. 

     Literature study also indicated that the true etiology of HLB is awaited for more research. “Ca. Liberibacter spp.” are bacteria association with HLB. Pathogenicity test on these bacteria has never been performed, i.e. the Koch’s postulates have not been fulfilled. As we further examine the microflora of citrus, we identified a known plant pathogen, phytoplasma, associated with HLB. A manuscript describing our discovery has been accepted (pending on revision) by Phytopathology. This is in addition to the detection of “Ca. Liberibacter asiaticus”. In a survey performed in Guangdong Province, P. R. China, 141 citrus samples showing typical symptoms of HLB from 11 different cities were collected. PCR using phytoplasma-specific primer sets fU5/rU3 nested with primer set P1/P7 identified 110 (78.0%) positive samples. Of the 141 samples, 89 (63.1%) samples were positive for “Ca. Liberibacter asiaticus”. When mixed infection was considered, 69 (48.9%) samples were positive for both “Ca. P. asteri” and “Ca. L. asiaticus”. Transmission electron microscopy (TEM) showed low titers of both walled and wall-less bodies in the phloem sieve tubes of HLB citrus. When transmission from symptomatic citrus to periwinkle (Catharanthus roseus (L.) G. Don.) via dodder (Cuscuta campestris Yunck) was conducted, both phytoplasma and “Ca. L. asiaticus” were detected from the affected periwinkle. These efforts are also part of the objective 2 and 3. Coincidently, a different phytoplasma was recently reported to be associated with HLB in Brazil. 

     Using the currently available information, the geographical distribution of HLB associated bacteria have been summarized. Among the several HLB associated bacteria, only Ca. L. asiaticus has been detected in Florida. “Ca. L. asiaticus” and “Ca. Phytoplasma asteri” are found in China. In Brazil, “Ca. L. asiaticus”, “Ca. L. americanus” and peageon pea phytoplasma are detected. “Ca. L. asiaticus” and “Ca. L. africanus” are present in Africa. Current research focuses in the direction of characterization of “Ca. Liberibacter asisticus” and HLB phytoplasma at the genomic sequence levels. This will further reveal the diversity of HLB associated bacteria at a higher resolution level, which, in turn, will help to the creation of an improved system to assist identification, differentiation and fingerprinting of HLB associate bacteria.





