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	HEADLINE: Improvement of the axenic in vitro culture of LAS
	TITLE: In vitro culture of the fastidious bacteria Candidatus Liberibacter asiaticus associated with Citrus Greening (Huanglongbing or HLB) Disease.
	DATE: 05/10/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Culture, Molecular Biology, Koch's Postulates]
	ABSTRACT: In order to fulfil Koch’s postulate we wanted to obtain an axenic culture of Ca. Liberibacter asiaticus (LAS) )- Vietnamese strain maintained in greenhouse on Citrus spp. and periwinkles - from primo-cultures of the bacteria in insect cell cultures used as feeder cells.
An optimized protocol of bacteria extraction from infected citrus trees or periwinkles has been set up to inoculate various insect cell cultures, in various culture media. Antibiotics were used to select for Gram negative bacteria.
Among nine different cell lines tested so far, we selected two Drosophila and one Aedes cell lines that were able to sustain LAS survival and growth the most consistently.
About LAS/Drosophila co-cultures: the major challenge remains to decrease the insect cell population. We tested new culture media to contain their growth. Two media were selected for their ability to contain drosophila cells proliferation. However they didn’t give satisfactory primo-cultures. We are now looking into specific molecules that will affect drosophila cells growth without affecting LAS.
LAS primocultures in Aedes cells were obtained at a low insect cell concentration. Different co-cultures were continuously grown over several months with successive transfers (transfers periods of~10 days). One of these cultures could be maintained over 10 months.
We succeeded in axenising the cultures from the insect cells after 10 successive transfers (the presence of insect cell was checked by light microscopy and by PCR using primers within the cytochrome oxidase gene). A peak of concentration of 1.106 cells/ml was obtained at transfer 16 (as quantified by qPCR). 
To verify that the LAS culture was really axenic, we checked if LAS was the only bacteria in our cultures. Other bacteria were found in co-culture with LAS (i.e. a Delftia acidovorans or an actinobacteria strain). Enforced antibiotic selection has been applied to get rid of gram positive contaminants and we are looking into a solid medium formulation to isolate LAS clones.
To improve LAS fitness in culture, we complemented the primo-cultures with various nutrients based on data from healthy or infected Citrus phloem. In parallel we analyzed metabolic pathways potentially encoded by the released Liberibacter genome sequences to define limiting factors and/or growth inhibitors. We reached a bacteria titer of ~1.107cells/ml in a LAS/Aedes co-culture complemented with proline and ethanolamine.
We are also testing other insect cell lines. Two Diaphorina citri cell lines produced by the Keyhani’s lab are now routinely maintained in our lab and we are analyzing their capacity to assist LAS growth. 
The very next step is to inoculate the cultured bacteria into healthy Citrus in order to verify Koch's postulates.
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