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

Two complete citrus genome sequences are now available!

Proposal Title

International citrus genome consortium (ICGC): Providing tools to address HLB and other challenges

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

12/20/10 ’Citrus Research and Development Foundation ’ Citrus Genomics

REPORT UPDATE (500 words; summarize your accomplishments )

Two full genome sequences have been assembled and annotated. The first is the haploid Clementine selected by the
ICGC partners (US, Brazil, Spain, France, and Italy) for sequencing by JGI (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. This genome will soon be released through the Phytozome portal at JGI, as well as Tree Fruit GDR, and
will be presented at the coming International Plant and Animal Genome (PAG) Conference in January 2011. The current
version, Citrus clementina 0.90, is based on ~6.4x coverage, and is a very preliminary product released to enable citrus
research community access. Additional work in 2011 will vastly improve the assembly through inclusion of BAC end
sequences and integration with a high-density genetic linkage map, to yield a chromosome-based assembly with improved
annotations. Fifteen BAC clones are being sequenced and assembled to compare with the assembled genome for
validation of the assembly. 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. This genome sequence is based on ~30x
depth of sequence coverage and was assembled using Newbler software; it covers 319 Mb spread over 12,574 scaffolds.
Half of the genome is accounted for by 236 scaffolds 251 kb or longer. The current gene set (orangel.1) integrates 3.8
million new ESTs (produced this year) with homology and ab initio-based gene predictions; 25,376 protein-coding loci
have been predicted generating a total of 46,147 transcripts. The sweet orange genome also will be presented at PAG in
January 2011, and can be accessed through the portals indicated above. The 3.8 million sweet orange ESTs came from
17 different libraries that were produced and sequenced using the 454 platform. They represent various biotic/abiotic
challenges including psyllid feeding on young seedlings, canker inoculation, and treatment with salicylic acid, among
others. Substantial progress has also been made on the other objectives of this project. Studies comparing the time
courses of gene expression in two sets of HLB-inoculated sweet orange and rough lemon plants, representing more
susceptible and more tolerant types respectively, have been completed using Affymetrix and Agilent citrus chips (the latter
developed by us at UF); some differentially expressed genes have been confirmed by RT-PCR. In addition, comparisons
of carbohydrate metabolism and anatomical changes associated with gene expression differences in these same plants
have been completed; manuscripts are in submission. Our collaborators at UCR have updated the HarvEST-Citrus
database, including sequences from Brazil and Spain, to provide an improved database for gene expression studies
containing more than 465,000 publicly available ESTSs.
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