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Research Interests - general description

Probabilistic and statistical aspects in genome organization - Non-

randomness at several length scales.

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

« Deviations from randomness at the “middle” length scale, expressed
mainly through clustering of similar nucleotides. Distinction between
protein-coding and non-coding functionalities.

e Long range correlations and Zipf laws in the genome structure. Power-
laws in the distribution of exons and of other genomic functional
localizations. Entropic scaling in the study of genomic sequences as an
indication of long range order and fractality.

« DNA sequences seen as genomic text - Linguistic features in the
genome: redundancy, multiple coding, polarity and asymmetry 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.

» 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 causality.

Pattern formation in biological systems - Self-organization and
evolution.

» Early development - Left-right asymmetries - Mechanisms of activation
of Hox genes during limb development.

« Reaction-diffusion systems - Spontaneous symmetry breaking and
pattern-formation in systems with feedbacks and non-linear dynamics

* Prebiotic and early evolution as a complex self-organization procedure.
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About recent findings, see the web page of the research group

Educational Activities during the last ten years

- Teaching (16H yearly) of the course “An Introduction to Computational
Genomics” in the framework of the Post Graduate Specialisation Diploma in
Bioinformatics, Biology Department, U.O.A.

- Teaching (12H yearly) of the course “An Introduction to Computational
Genomics” in the framework of the Post Graduate Specialisation Diploma in
Clinical Biochemistry and Molecular Diagnostics, Biology Department,
U.O.A.

- The research work for four Master theses and three PhD dissertations
have been completed or are running in the framework of the research
projects of our group. For further details see in the annual reports of the
Institute of Biosciences & Applications of NCSR “Demokritos” (formerly,
Institute of Biology).

Other Recent Activities

Participation in the organizing committee of the satellite meeting
“Genomic Complexity”, http://geco2012.chem.demokritos.gr, held in the
framework of ECCS’ 12 Brussels, 3-7 Sept. 2012.

Guest editor of a special volume of Computational Biology and Chemistry
(CBC) dedicated to “Complexity in Genomes”, to appear in 2014.

Reviewer of scientific papers for: Entropy, Journal of Theoretical Biology,
Computational Biology Journal, BMC Evolutionary Biology, Molecular
Biology and Evolution, BMC Genomics, European Physical Journal B,
Bioinformatics, Gene, Journal of Evolutionary Biology Research (JEBR),
Computational Biology Journal.

Participation to International Research Projects

Project entitled: BioASQ: A challenge on large-scale biomedical semantic
indexing and question answering, funded by EE with Coordinator Dr G.
Paliouras (II&T, NCSR “Demokritos”). Duration: 2012-2014. Total program
funding: 1.270.000 €

Participation to National Research Projects


http://bio.demokritos.gr/index.php?option=com_content&view=article&id=37&Itemid=48&lang=en
http://geco2012.chem.demokritos.gr/

“Genome Sequencing and Characterization of Streptococcus macedonicus,
Streptococcus thermophilus, Lactobacillus delbrueckii subsp. lactis and
Lactobacillus acidipiscis. Physiological, Evolutionary and Technological
Implications”, funded by the Greek Ministry of Education, Lifelong Learning
and Religious Affairs, Coordinator Prof. Effie Tsakalidou, Agricultural
University of Athens.
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