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Project description:

The formation of non-canonical DNA structures in promoters is a recently explored mechanism to
control the activity of the transcriptional machinery. In particular, their stabilization by small mol-
ecules has been widely investigated to suppress oncogene expression but, at present, none
reached the clinic. Starting from available data, we identified main points that are rationally con-
nected to this poor outcome: 1) the description of promoter structural organization cannot safely
derive from studies on an isolated DNA structural motif. Indeed, we start to collect solid evidences
of functional interactions among different nucleic acid structural domains; 2) DNA accessibility
(topological state, hystone deposition), DNA modifications ( iper- or ipo- methylation, oxidation)
and DNA-protein complexes (transcription factors) make the system a different target for a small
molecule 3) only a limited knowledge of a potential crosstalk between oncogene pathways is
available. This makes difficult to properly evaluate the modulation of cellular pathways deriving
from the silencing of a single oncogene.

From these assumptions, we are working to provide an in-deep comparison of the structural and
functional role of the supramolecular organization of oncogene promoters and to dissect the con-
sequence of the binding of small molecules on their transcriptionally active architecture.

This work explore the affected pathways by integrating distinct competences on biopharmaceu-
tics, biophysics and cellular biology G4 ligands and unveil possible relationships between intercon-
nected oncogenic pathways at structural, biological and functional level. it will provide the biologi-
cal rationale for the design of novel therapeutic strategies and targets with more favorable out-
come for patients.
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