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Improved knowledge of genome composition, especially of its repetitive component,
generates information that is of importance in both theoretical and applied research, such as for
improving strategies for genetic and physical mapping of genomes and for the discovery and
development of molecular markers. Moreover, knowledge of genome composition is a prerequisite
for the annotation steps in sequencing projects.

Despite the importance of olive as a crop, studies on structural genomics of Olea europaea are
rare. In particular, the repetitive component of olive genome has been studied mostly at cytogenetic
level, evidencing the occurrence of tandem repeats in centromeres and telomeres. Concerning
transposable elements, only a few sequences have been isolated and characterized unitil now.

With the aim of producing a database of repeated sequences to be used for annotation in
sequencing projects, we have sequenced 1.2x genomic DNA of olive, cv. Leccino, using the
Illumina NGS technique.

We have analysed 1.8 Gb (25,000,000 of 75 nt-long Illumina reads) of sequences of genomic
DNA, corresponding to 1.2x coverture. These sequences were assembled using mainly the CLC Bio
Workbench 5.0 software following different procedures. In a first assembly, using default
parameters, we obtained 105,507 contigs (N50 = 252). Of these, 3474 contigs were longer than 500
bp and were annotated against NCBI databases and databases of repeated sequences. On the whole,
we identified 581 LTR retrotransposon fragments (350 Copia-like, 231 Gypsy-like), 28 non-LTR
retrotransposon fragments, 14 fragments of unidentified retrotransposons, 76 DNA transposons
fragments, 22 putative helitron fragments. 1312 contigs did not show any similarity to known
sequences.

In other experiments, the pool of Illumina reads was splitted into 8 or 16 portions covering
0.15x or 0.075x each and assembled separately; the resulting contigs were assembled at their turn
using CAP3 assembler obtaining 3254 and 3114 supercontigs. All supercontigs and contigs were
masked against the previously obtained Olea database. This allowed to identify 306 supercontigs,
specific to these assembly procedures and representing mostly retrotransposons and repeated
sequences.

We are now sequencing and annotating a number of BAC clones from a library BAC of O.
europaea cv. Leccino, to identify complete repeated sequences and implement the database.



This database will first applied to the annotation process of the olive genome, that is being
subjected to complete sequencing.
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