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	TITLE: International Citrus Genome Consortium (ICGC). Providing tools to address HLB and other challenges
	DATE: 8/25/13
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Citrus Genomics]
	ABSTRACT: The haploid Clementine and sweet orange sequences have been assembled, annotated, and are available to the research community at Phytozome and at citrusgenomedb.org. The new Clementine v. 1.0, has finally been validated and made publicly available in USDOE’s JGI Phytozome v 9.0 in December 2012. This assembly is a vast improvement over the first version (v 0.9) that was made available to the research community in January 2011. The genome is organized into 9 super-scaffolds, representing the basic nine chromosomes of citrus. This was made possible by the ICGC collaborative genetic mapping effort, in which our lab was a primary contributor. (See Ollitrault et al. BMC Genomics, 2012, 13:593 DOI:10.1186/1471-2164-13-593). New citrus sequences were provided in February 2013 of some varieties underrepresented previously including Ponkan mandarin and sweet orange. These have been further analyzed to elaborate the phylogeny of sweet orange, Clementine, Ponkan and Willowleaf, and sour orange; all are admixtures of C. reticulata and C. maxima, in varying degrees. A manuscript based on earlier results was submitted, but following reviewer recommendations, we have reanalyzed the new genome sequences and have refined the conclusions; a new manuscript is being prepared. Work proceeds on the other objectives of this project. New experiments with new vectors have been initiated to attempt transient gene silencing of HLB and citrus canker-associated genetic targets identified from our microarray studies. We have also initiated preliminary yeast-2-hybrid experiments, as an alternative approach to identifying the effects of target genes on plant phenotypes and disease response; one predicted HLB effector, among several predicted by analysis of the CLas genome, appears to interfere with the growth of the yeast strain being used, and these experiments will be repeated. We have used the GoldenGate assay platform developed using the genome sequences we have previously produced for hi-throughput genotyping of DNA from >150 individuals of a large mapping family potentially segregating for HLB resistance, and a second family segregating for fruit quality traits. We are pursuing collaboration with the Dvorak lab to anchor the sweet orange genome sequence to the linkage map, thus substantially improving the quality and utility of the previously produced assembly. The genotyping by sequencing (GBS) project is proceeding, once proof of concept was provided, and mapping is underway in a large segregating Citrus x Poncirus family, however some samples have failed and new DNA extractions are planned. The RNA-seq project to uncover differences in gene expression over time between HLB-sensitive and tolerant citrus has proceeded. RNA samples have been prepared from appropriate times in the disease process, from infected rough lemon and sweet orange, and healthy controls. Libraries were tested successfully, preliminary runs have enabled us to multiplex libraries and these libraries have now been sequenced, generating a substantial data set that will soon go through first round bioinformatics analysis.
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