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	HEADLINE: A Tomato/Psyllid Yellows System for Chemical Screens
	TITLE: A Chemical Genomics Approach to Identify Targets for Control of Asian Citrus Psyllid and HLB
	DATE: 3/5/12
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Model Systems]
	ABSTRACT: The overall objective of this project is to develop and use a high-throughput system to screen for chemicals that disrupt interactions in a model of the ACP/HLB/Citrus system that uses the related bacterium Candidatus Liberibacter psyllaurous (CLps) which causes psyllid yellows of tomato.  During year 1, most work focused on development of a system for the model plant Arabidopsis thaliana which has the best developed genetics of any plant and has been used in previous chemical genomics experiments.  We tested 19 diverse Arabidopsis lines for susceptibility to infection by psyllids and found significant differences among lines in the percentage of plants that became infected, and in the amount of bacteria present in tissue samples from each plant as judged from the Ct value of qPCR detection. No lines were completely resistant, the most resistant having only 1 of 5 plants infected. We did not detect any visible disease symptoms on leaves or stems of infected plants, and later experiments with a susceptible line showed no differences in root weight, number of fruits, number of seeds or other traits.  However, seeds produced by most inoculated plants had much lower germination than those of non-inoculated plants. Potato psyllid nymphs can mature into adults on Arabidopsis, but the these adults soon die and do not lay eggs.  We repeated screening of soil-grown plants of 10 Arabidopsis ecotypes for susceptibility or partial resistance using a larger number of Arabidopsis plants per ecotype to obtain better discrimination among ecotypes. Results of these experiments have not yet been analyzed. For chemical screening experiments, we must be able to grow plants in a system that facilitates introduction of small volumes of chemicals through the root system, and it must be possible to inoculate such plants with potato psyllids raised on infected tomato plants. Repeated attempts to infect Arabidopsis plants grown in solid culture media, liquid culture media, or hydroponics were not successful. Only plants grown in soil were infected by psyllid nymphs. This does not appear related to the size of the plant, but the culture condition may induce stress responses that make the plants immune to infection and/or reduce psyllid feeding. Late in the project year we began to focus on developing a system for chemical genomics assays in tomato. Small side shoots from tomato plants were placed in 50 ml culture tubes with the cut stem end immersed in water in a microfuge tube. This design was adapted from one shown on a poster by Ammar et al. at the Citrus Health Research Forum in Denver in October 2011. Adult psyllids are placed in the culture tubes and within 7 days most tomato shoots were qPCR positive for CLps. After two weeks Ct values ranged from 22 to 29. This system appears promising since chemicals can be introduced into the water for plant uptake.  We have not yet demonstrated chemical uptake, but the system has all of the other essential characteristics necessary for a chemical genomics experiment and we plan to initiate these experiments early in year 2. The project received a no-cost extension to January 31, 2012 due to delays in initial funding, so there are 5 quarterly reports this year. 
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