
 

Faculty of Environmental Management and Agriculture 

Course title: ELEMENTS OF BIOINFORMATICS IN MOLECULAR PHYTOPATHOLOGY 

ECTS credit allocation (and other scores): 1.0 

Semester: autumn 

Level of study: ISCED-7 - second-cycle programmes (EQF-7) 

Branch of science: Agricultural sciences  

Language: English 

Number of hours per semester: 15 

Course coordinator/ Department and e-mail: prof. dr hab. inż. Agnieszka Pszczółkowska, Department of Entomology, 

Phytopathology and Molecular Diagnostics, agnieszka.pszczolkowska@uwm.edu.pl 

Type of classes: classes 

Substantive content 

CLASSES: The concept and goal of bioinformatics. DNA barcoding. Characterization of genomes and genes for 

identifying animals, plants and fungi (mitochondrial, plastid and nuclear genomes). Introduction to phylogenetics. 

NCBI – biological database, practical uses. Analysis and comparison of genomes. BLAST analyses. Generation of 

phylogenetic trees in the DNAMAN program and analyses of evolutionary relationships between organisms on the 

example of Gene Bank sequences. Presentation and practical application of websites dedicated to the epidemiology 

of crop pathogens. 

Learning purpose: Students acquire a fundamental knowledge of bioinformatics and phylogenetics of pathogenic 

microorganisms. Presentations of biological databases (genes, genomes). Students are introduced to software for 

developing phylogenetic trees. They learn to analyze and interpret the results. 

On completion of the study programme the graduate will gain: 

Knowledge: The student has extensive knowledge of molecular biology, phytopathology and plant pathogens. The 

student has rudimentary knowledge of phylogenetics and bioinformatics. The student is familiar with advanced tools 

and techniques in molecular biology (PCR analyses, DNA sequencing), phylogenetics and bioinformatics. The student 

understands the significance of organisms and their evolutionary relationships based on genetic variation. 

Skills: The student searches for, analyzes and creatively uses data in the fields of bioinformatics and phylogenetics of 

living organisms. The student selects the appropriate data processing methods with the use of NCBI databases. The 

student searches for DNA sequences of various genes, is familiar with the methods of generating phylogenetic trees 

and identifies different types of trees. The student generates and evaluates phylogenetic trees and analyzes 

evolutionary relatedness between organisms (taxa). 

Social Competencies: The student recognizes the need to continually expanding his/her knowledge of new 

technologies in molecular biology and bioinformatics. The student analyzes research tasks and formulates 

conclusions. 

Basic literature: Avis J.C. 2008. Markery molekularne, historia naturalna i ewolucja. Wydawnictwo Uniwersytetu 

Warszawskiego; Hall B. 2008. Łatwe drzewa filogenetyczne. Wydawnictwo Uniwersytetu Warszawskiego; 

Specjalistyczne programy komputerowe i bazy danych. 

Supplementary literature: - 

The allocated number of ECTS points consists of: 

Contact hours with an academic teacher: 0.64 ECTS points 
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Student's independent work: 0.36 ECTS points 


