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A NEW REFERENCE GENOME SEQUENCE FOR CULTIVATED OLIVE TREE
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Olive (Olea europaea L. subsp. europaea var. europaea) is the oldest tree crop in the Mediterranean basin,
highly heterozygous, diploid and is characterized by phenotypic plasticity and wide genetic variability
allowing it to survive under different and complex agroecological conditions.

The Italian heterozygous cultivar ‘Leccino’ was sequenced and 79% of the estimated 1.4-gigabase haploid
genome was assembled. Previous studies highlighted that the olive genome structure is peculiar among plant
genomes, with a very large percentage of satellite DNA, related to a few tandem repeat families (about 31%
of the whole genome), probably resulting in a large portion of the genome being unassembled. The genome
has been sequenced using a combination of NGS (Illumina) and long read (ONT) technologies and a
combination of assembly approaches producing contig and scaffold N50 sizes of 981 Kb and 40.70 Mb,
respectively. We produced both a diploid haplotype-phased as well as a haploid assembly and we anchored
1.1 Gb of sequences of the haploid assembly to 23 pseudochromosomes by Hi-C and two genetic maps. A
total of 88,708 protein-coding genes were predicted in the diploid assembly. The high-quality assembly of
the Italian cultivar ‘Leccino’, together with the recently released genome of the Spanish cultivar
‘Arbequina’, greatly increased the accuracy of the olive genome and set ‘Leccino’ as reference variety for
genomics and biological studies in olive tree providing a platform for isolation and functional
characterization of genes and then for genetic improvement of the species.

A Genome Browser has been set up to visualize and to explore genome sequence and annotation data, and it
is currently available at the reserved area of web portal http://olgenome.crea.gov.it.
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