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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

Culture of LAS in association with insect feeder cells

Proposal Title

In vitro culture of the fastidious bacteria Candidatus Liberibacter asiaticus associated with Citrus Greening
(Huanglongbing or HLB) Disease.
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’ 10/15/10 ’Citrus Research and Development Foundation Culture, Molecular Biology, Koch's Postulates

REPORT UPDATE (500 words; summarize your accomplishments )

The goal of this project is to obtain the in vitro culture of the bacteria - Ca. Liberibacter asiaticus (LAS) - associated with
the Citrus greening syndrome. The strategy consists of primo-cultures of the bacteria in insect cells cultures used as
feeder cells.

Inoculums from LAS infected citrus or periwinkle were macerated with various insect cell cultures, in different media. LAS
presence in the inoculated cell cultures was checked by direct PCR and confirmed by sequencing of the amplicons.

Nine different cell lines were tested from Mamestra, Spodoptera, Drosophila, Aedes, Diaphorina insects.
Mamestra and Spodoptera cell lines were not suitable for LAS growth.

Two Drosophila and one Aedes cell lines showed to sustain Liberibacter survival and growth.

LAS/Drosophila co-cultures: the major challenge remains to maintain the insect cell population low. We are currently
testing new culture media and conditions to contain their growth. Culture in tubes in different media helped in containing
drosophila cells proliferation. LAS signal in those cultures is very low and we are currently monitoring and adapting the
conditions for improved bacterial growth.

LAS/Aedes co-cultures were obtained at a low insect cell concentration. One co-culture has been continuously growing for
9 months and 16 successive transfers. Axenization of this culture is progressing intriguingly along with the formation of
biofilm-like assemblies in the flask. These assemblies are testing positive for LAS and we will further analyze them by
microscopy.

To reach higher bacterial concentrations, we analyzed metabolic pathways potentially encoded by the released Ca.
Liberibacter genome sequences to define limiting factors and/or growth inhibitors and we complemented the
primo-cultures with various additives (sugars, vitamins,...). Adding proline and ethanolamine in a LAS/Aedes co-culture
allowed us to get higher concentrations of LAS (~1.107cells/ml) and are currently looking into best ways to
maintain/increase those concentration levels and to stock those LAS cultures.

Diaphorina cell lines were recently received and are under investigation regarding their capacity to maintain the bacteria.
The Keyhani’s lab recently sent us three Diaphorina citri cell lines. The inoculated cell cultures tested positive after 5 to 34
days and two cell lines are positive after one transfer so far.

So we now have three different insect cells that succeeded in getting a LAS positive signal after inoculation (Drosophila,
Aedes, Diaphorina) and while still working on getting improved growth of bacteria, we continue to test additional insect
cells for our co-cultures.
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