Název kurzu:  Bioinformatics I

Přednášející: RNDr. R Ettrich, PhD.

Stručná anotace přednášek:Přednáška pokrývá zaklady „klasické“ bioinformatiky jako porovnávání řetězců DNA, RNA a aminokyselin, zdroje sekvence, databaze Genbank, Entrez, PDB, Needlemanův-Wunschův algoritmus, substituční matrice, dále zejména detailní diskusi strukturních parametrů proteinů, metod homologního modelování a modelování založeného na minimalizaci energie, molekulové dynamiky, interakce proteinů s nízkomolekulárními ligandy, seznámení s proteinovými databázemi,a metody predikce struktury proteinů. 

Struktura kurzu

1. 

What is bioinformatics, top 10 challenges in bioinformatics, Tree of life, from DNA to cell function, overview: biological information and methods of bioinformatics, history of bioinformaticsDatabases, NCBI, Entrez, Genebank

2. 

Aminoacid and their properties, Why sequence comparison,  Pairwise sequence alignments, Dayhoffs accepted point mutations, PAM matrices, BLOSUM Matrices, Calculation of alignment score, Dot-plots, Dynamic programming according to Needleman-Wunsch, local alignments according to Smith Waterman, heurestic methods FASTA and BLAST.

3. 

BLAST, word size, expect value, threshold

Multiple alignments, Protein domains and motifs, Protein Data Bank, Types of protein representation

4. 

Phylogenetic trees, background, Molecular clock hypothesis, Rate of nucleotide substition, time of divergence, tree-building methods, Bootstrapping

5. 

Protein structure prediction, protein secondary structure, Secondary structure prediction, Chou-Fassman, Secondary structure and backbone conformation, Tertiary protein structure and folds, structural alignments, Root mean square deviation, temperature factor, 

Protein structure modeling, Levinthal paradox, energy landscapes, Force field theory, Homology modeling, general aspects, fragment based, restraint based approaches, loop modeling, spatial contraints, Verification of folds.

6. 

Molecular dynamics, verlet algorithm, lipid membranes, boundary condition

Modeller homology modelling, building of a simple model, refinement of loop regions, model accuracy

7. 

Yasara moleular dynamics, building of a salt bridge, building of a disulfide bridge, accurate simulation of a protein in aqueos solution

8. 

Autodock- docking flexible-static, genetic algorithms, Monte-Carlo simulated annealing
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