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	HEADLINE: Improvements in citrus genomes enable HLB research
	TITLE: International citrus genome consortium (ICGC): Providing tools to address HLB and other challenges
	DATE: 1/25/2012
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Citrus Genomics]
	ABSTRACT: Two full genome sequences have been assembled and annotated, and made available to the citrus research community. The first is the haploid Clementine selected by the ICGC partners (US, Brazil, Spain, France, and Italy) for sequencing by JGI  and HudsonAlpha(US), Genoscope (FR), and IGA (IT). Sanger technology was used to produce the highest quality assembly to serve as THE reference genome for all subsequent citrus genomics efforts. The second citrus genome is from sweet orange, through collaboration between UF, Roche/454, JGI, and the Georgia Institute of Technology using the 454 platform. Both genome sequence assemblies along with annotation are available at the Phytozome portal at JGI, as well as Tree Fruit GDR (citrusgenomedb.org). The Clementine haploid genome has been substantially improved in its assembly and consequent gene model predictions, annotations, and utility to the research community, consisting of 9 pseudomolecules, representing the 9 basic chromosomes of the haploid genome; it has been named Clementine v. 1.0, and is being used in comparative genomics studies to result in a high-profile manuscript describing the phylogeny of sweet orange. New citrus genome sequences have been generated by the Machado lab in Brazil (Ponkan mandarin, 4x coverage, using 454 technology) and the Gmitter lab and UF-ICBR (low-acid pummelo, 25x coverage by Illumina technology). These new genome sequences are being integrated and compared with sweet orange and the reference haploid Clementine v. 1.0. Regions within the sweet orange genome have been identified that represent mandarin/mandarin haplotypes, as have mandarin/pummelo haplotype regions.  Work has proceeded on the other objectives of this project.  The candidate genes for silencing were sent to our collaborator in Spain, and constructs were prepared to initiate silencing experiments to provide proof of the gene's specific involvement in development of HLB disease symptoms. However, in assessing the constructs it was found that use of the original pHellsgate12 resulted in unstable inserts, though at least 3 candidate gene silencing sequences were cloned into it, and infiltrated into plants.  However, due to the difficulty in obtaining the double integration events using this vector, we acquired new destination vectors. A total of 6 candidates have been cloned successfully now in a silencing vector and the pipeline to handle  recalcitrant plasmids and to check for positive clones has been developed, so more candidates may be explored in the future if the silencing is successful in planta. Infiltration experiments are set up now, and we hope to know if the system works in the next few months. We have mined, screened, and verified SNPs derived from the BAC end-sequences from Dvorak's lab and the GoldenGate assay platform for hi-throughput genotyping has been produced.  DNA samples are being prepared from ore than 150 individuals of a large mapping family, to integrate the sweet orange genome sequence with genetic and physical linkage maps, thus improving the quality of the orange genome sequence assembly and its annotation. Analysis of data from two microarray studies looking at differences in gene expression between sensitive and tolerant citrus types is proceeding.     
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