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	Todays Date: Dollet
	Organization: CIRAD, Campus International de Baillarguet. 
	CATEGORY: [HLB Pathology]
	DATE: 07/10/09
	HEADLINE: Attempts to in vitro culture LAS in association with insect feeder cells. Primo-culture and limited cultivation.
	TITLE: In vitro culture of the fastidious bacteria Candidatus Liberibacter asiaticus associated with Citrus Greening (Huanglongbing or HLB) Disease.
	PI: Michel Dollet
	ABSTRACT: Recent studies made useful advances in culturing Ca. Liberibacter spp. (Sechler et al., 2009) but major restrictions remain that leave the study of the bacteria physiology and pathogenicity very limited.
In order to efficiently culture Liberibacter, alternative methods need to be explored. Liberibacter is vectored by psyllid insects and is able to proliferate inside the insect. Moreover, it was previously shown that fastidious microorganisms could be grown by co-culturing them with insect cells. Those insect cells acting like feeder cells, providing nutrient complements in a continuous way.
We therefore propose to assess the usefulness of insect cell cultures to in vitro culture Candidatus Liberibacter asiaticus (LAS), the Asian form of HLB disease, also found in Florida.
LAS inoculums:
LAS source material came from infected symptomatic citrus trees from Vietnam. Transmissions from citrus to citrus or from citrus to periwinkles were performed via the insect psyllid Diaphorina citri and subsequent graftings.
We systematically tested the inoculums for the presence of LAS by direct PCR. Infection can be localized to only few branches/leaves, so this analysis proved to be essential to be sure the inoculums actually hosted the bacteria.
Insect cell cultures:
We want to test different insect cell lines, with well defined culture conditions. We thawed various insect cell lines and adapted them to various culture media.
We started with testing two commonly used Lepidoptera (Mamestra brassicae and Spodoptera frugiperda) and one Diptera (Drosophila melanogaster) hematocyte cell lines. Commonly used and alternative insect cell culture media were tested in parallel to assess their effect on the bacteria fitness.
We tested different ways of preparing the bacterial inoculums from citrus or periwinkle. 
Periwinkle sap showed a negative impact on Mamestra cells growth. The Drosophila cell line showed a much higher resistance to periwinkle sap. The maceration method was found to be the most appropriate way to release the bacteria in the cell culture medium so far.
Detection of LAS in insect cell cultures:
We checked for the presence of LAS in inoculated cell cultures by either direct PCR or by nested PCR.
While we didn’t detect the presence of LAS in Mamestra cell cultures (in serum-containing medium), we were able to detect it in a serum-free drosophila cell culture for a couple of weeks after inoculation. Noticeably, LAS was still detectable by direct PCR in a transferred culture after a couple of weeks. 
Conditions of culture/transfers are assessed to maintain the bacteria for a longer period of time and reach higher bacteria concentrations. Complementation of the Drosophila cell culture medium with various sugars, vitamins or trace elements that could be found in citrus/periwinkle phloem is under investigation. With the same approach, we are analyzing metabolic pathways potentially encoded by the released Liberibacter genome sequences that could be clue to the bacteria growth. Additionally, we are setting-up alternative Drosophila cell line cultures for further inoculations. Liberibacter inoculations of Spodoptera cell cultures are under analysis.
We are currently adapting conditions of described LAS qPCR detection to quantify LAS in insect cell cultures.
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