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PRINCIPAL RESEARCH INTERESTS

Probabilistic and statistical aspects in genome organization — Non-randomness at several

length scales —Genomic Evolution

e Deviations from randomness at the level of nucleotide n-tuplets. Patterns related to
the functionality of genomic regions and to the global genome structure.

e Deviations from randomness at the “middle” length scale (tenths of nucleotides),
expressed as clustering of similar nucleotides. Use of such approaches for the
distinction of coding and non-coding regions, heuristic measures of clustering,
modified “chaos-game-representation” methods etc.

e Long-range correlations and Zipf laws in the genome structure. Power-laws in the
distribution of repeats, coding segments and of other functional genomic
localizations.

e DNA sequences seen as genomic text — Linguistic features in the genome:
redundancy, multiple coding, asymmetries etc.

e “Conservation laws” at the genome structure. The case of “Chargaff’s 2" parity rule”.
The use of deviations from this law in the study of genomic dynamics and evolution.

e Evolution at the genomic level. Formulation of minimal evolutionary scenarios
compatible with the observed probabilistic features of genomes. Interpretation of the
above mentioned probabilistic features either by selectionist or mutationist
reasonimg.
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Pattern formation in biological systems — Self-organization and evolution.

e Early development — Left-right asymmetries — Limb development.
e Reaction-diffusion systems — Spontaneous symmetry breakings.

e Prebiotic and early evolution as a complex self-organization procedure.
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