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Telomeres are the extremities of linear chromosomes and in vertebrates are composed by
tandem repeats of 5’-TTAGGG-3" hexameres. Short stretches of telomeric repeats are
also found at the internal sites of the chromosomes where they give rise to the so called
Interstitial Telomeric Sequences (ITSs); the data obtained by our group studying ITSs
from different species of vertebrates strongly suggest that they arise by telomerase
involvement in the repair of DNA double strand breaks that occur during evolution® % **.
In order to study whether ITSs can alter gene expression, an extensive search of ITSs in
the human genome was carried out. About 40% of the ITSs are contained within introns
of genes. The orientation of the telomeric repeats with respect to the sense strand of the
gene, the ratio (ITS length)/(intron length), the presence of alternative transcripts, and the
presence of predicted or validated regulatory elements was analyzed. Our data show that
63% of the ITSs are in one orientation relative to the coding strand of the gene. About
81% of the ITS-containing introns are involved in alternative splicing, and/or contain an
alternative transcription start site (48%) and/or an alternative transcription termination
(54%).

These results suggest that the presence of ITS may sometimes influence gene expression
and in particular alternative splicing. To test this hypothesis we intend to set up an
experimental system to analyze whether the expression or splicing profile of a reporter
gene is altered by the presence of an ITS within one of its intron.

The subject of a second line of research regard the involvement of telomerase in DNA
double strand break repair, we are going to set up an experimental system to test whether
telomerase localizes to laser-induced DNA double strand break sites in order to prove
directly its involvement in the DNA double strand break repair process.
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