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The talk will start with an overview of the model value of the yeast Saccharomyces cerevisiae
in the molecular genetics field of the last years, beginning with the achievement of the
sequencing of its nuclear genome by a EU consortium in 1996, the first in history for a
eukaryotic cell. The most important genome manipulations achieved by the Yeast Molecular
Genetics Group of ICGEB Trieste will be presented, in particular the STIK system for specific
DNA integration, commercialized since several years by Open Biosystems Inc., based on FlpFRT site-specific recombination, allowing the insertion of any DNA fragment into any genome
position without the requirement for a selectable element. Follows the Chromosome Knock
Out (KO) technology studied and implemented on yeast euploid and aneuploid cells in which
it has demonstrated the tendency to restore the number-independent euploid status and
demonstrating that the cell is not capable of counting centromeres. Finally, in the second part,
the most recent chromosome Bridge-Induced Translocation system, which, allowing the
production of ad hoc chromosome translocation in the cell, it has been instrumental to
demonstrate the temporal relationship between genetic lesion and loss of cell-cycle control
typical of cancer cell. Several other genetic effects have been studied as consequent to
chromosome translocation and a possible pathway for the overcoming of cancer drug
resistance has been discovered. The implications of these results from a model cell system on
the molecular genetics and physiology of human oncogenic transformation will be presented
as well as its practical implementation in applied biotechnology projects.
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