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Subject card
 
 
Subject name and code Methods of phylogenetic analyses in diagnostics, PG_00079422

Field of study Medical Biology

Date of commencement of 
studies

October 2024 Academic year of 
realisation of subject

2026/2027

Education level undergraduate studies Subject group Obligatory subject group in the 
field of study
Optional subject group

Mode of study full-time studies Mode of delivery at the university

Year of study 3 Language of instruction Polish
the lectures can be delivered in 
English if needed

Semester of study 6 ECTS credits 1.0

Learning profile academic Assessment form  

Conducting unit Pracownia Genomiki Ewolucyjnej Ssaków -> Katedra Genetyki Ewolucyjnej i Biosystematyki -> Faculty of 
Biology

Name and surname 
of lecturer (lecturers)

Subject supervisor dr hab. Małgorzata Pilot
Teachers

Lesson types Lesson type Lecture Tutorial Laboratory Project Seminar SUM
Number of study 
hours

15.0 0.0 0.0 0.0 0.0 15

E-learning hours included: 0.0

Learning activity 
and number of study hours

Learning activity Participation in didactic 
classes included in study 
plan

Participation in 
consultation hours

Self-study SUM

Number of study 
hours

15 2.0 8.0 25

Subject objectives To familiarize students with diagnostic methods based on nucleic acid sequence analysis. To introduce 
students to molecular and statistical methods enabling the identification of individuals/genotypes and the 
assessment of genetic diversity. Presentation of the basic steps of sequential data analysis. Shaping the 
ability to construct trees of phylogenetic relationships based on molecular data. To familiarize students with 
the mechanisms, advantages and disadvantages as well as the applications of basic methods of 
phylogenetic analyses in diagnostics.
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Learning outcomes Course outcome Subject outcome Method of verification
[BIOLMEDL3_U08] can interpret 
scientific data related to the 
profession of medical biologist

The graduate is able to interpret 
the results of phylogenetic 
analyses

[SU1] oral statement/conversation/
discussion
[SU8] observation of student's 
independent or team work

[BIOLMEDL3_U04] applies basic 
statistical methods and computer 
algorithms and techniques to 
describe phenomena and data 
analysis

The graduate applies statistical 
methods as well as bioinformatics 
techniques and tools to the 
analysis of molecular data; selects 
the appropriate computer program 
and method, depending on the 
output data available, performs a 
simple phylogenetic analysis

[SU1] oral statement/conversation/
discussion
[SU8] observation of student's 
independent or team work

[BIOLMEDL3_W16] explains the 
theoretical basis of experimental 
methods and lists the most 
important techniques of biological 
sciences that can be applied to 
medical biology and diagnostics

The graduate is able to explain the 
theoretical basis of research 
techniques used for the analysis 
of genetic variation and knows 
their application in medical biology 
and diagnostics

[SW4] test/exam - oral or written
[SW1] oral statement/
conversation/discussion

[BIOLMEDL3_W14] describes the 
principles of using computer tools 
to analyze data and interpretation 
of biological phenomena and 
processes

The graduate knows the basic 
methods of phylogenetic analysis 
and understands their importance 
in molecular and biochemical 
diagnostics

[SW4] test/exam - oral or written
[SW1] oral statement/
conversation/discussion

[BIOLMEDL3_K01] understands 
the need for lifelong learning
and to update his/her knowledge 
of medical biology and related 
disciplines

The graduate understands the 
need for lifelong learning and 
updating knowledge in the field of 
phylogenetic analyses and their 
application in medical biology

[SK1] oral statement/conversation/
discussion

Subject contents Scope of applications of phylogenetic analyses: m.in. veterinary medicine, epidemiology, microorganism 
typing, forensic medicine, environmental protection, food industry. The use of DNA markers for genotyping 
and polymorphism assessment. Problems of selecting the appropriate molecular marker. The relationship of 
genetic polymorphism with morbidity and treatment effectiveness. Molecular methods for identifying 
microorganisms. Barcoding. Comparative phylogenetics. Basic concepts used in the reconstruction of 
phylogeny. Data matrix types. An overview of methods used in phylogenetic analyses. Models of the 
evolution of nucleotide and amino acid sequences, the problem of finding the best tree, difficulties in 
reconstructing phylogeny and its reliability.

Prerequisites 
and co-requisites
Assessment methods 
and criteria

Subject passing criteria Passing threshold Percentage of the final grade
graded assessment: test with 
open questions

50.0% 100.0%

Recommended reading Basic literature  

 

Baxevanis A. D., Quellette B. F. F. (eds.). Bioinformatics: A Practical 
Guide to the Analysis of Genes & Proteins (third editon). New York: 
John Wiley & Sons.

Brown T. A. 2023. Genomes. CRC Press. Boca Raton.

Futuyma DJ, Kirkpatrick M. 2022. Evolution, 5th ed. Oxford University 
Press. 

Hall B.G. 2004. Phylogenetic trees made easy: A how to manual. 
Sinauer Associates, Sunderland, MA.
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Supplementary literature Felsenstein J. 2004. Inferring Phylogenies. Sinauer Associates, 
Sunderland, MA.

 

Graur D., Wen-Hsiung L. 2000. Fundamentals of Molecular Evolution. 
Second Edition. Sinauer Associates, Sunder-land, MA.

Hall B.G. 2004. Phylogenetic trees made easy: A how to manual. 
Sinauer Associates, Sunderland, MA.

Hills D. M. i in. (red.). 1996. Molecular systematic. Sinauer Associates, 
Sunderland, MA.

Salemi M. Vandamme A.M. 2003. The Phylogenetic Handbook: A 
Practical Approach to DNA and Protein Phylogeny. Cambridge 
University Press

eResources addresses Podstawowe
https://ksiegarnia.pwn.pl/Genomy,795811879,p.html - Translation of 
the fourth edition of the world-famous textbook of molecular genetics. 
The book is divided into four parts: gene sequencing with the 
assignment of specific proteins, genome anatomy, genome 
functioning, and genome replication and evolution. It takes into 
account the genomes of all types of organisms: viruses, bacteria, 
fungi, plants and animals, and humans.
https://ksiegarnia.pwn.pl/Latwe-drzewa-filogenetyczne,
68600742,p.html - Easy phylogenetic trees. The User Guide is a kind 
of "cookbook" in the field of molecular phylogeny, providing very 
accessible instructions for performing a meaningful phylogenetic 
analysis based on nucleic acid and protein sequences with relatively 
little effort. It discusses all the basic methods of modern molecular 
phylogenetics, which is currently an indispensable tool of modern 
biology (not only evolutionary) - from the simplest to the most 
advanced. The reader is led "by the hand" through the entire process 
of building phylogenetic trees using various methods and checking 
their reliability. For those more interested in the theory of tree 
structure, there is information deepening knowledge about various 
phylogenetic methods and concepts.
https://www.poczytaj.pl/ksiazka/bioinformatyka-podrecznik-do-analizy-
genow-i-bialek-andreas-d-baxevanis,95878 - Bioinformatics is a new, 
dynamically developing interdisciplinary field, combining biology with 
information technology. The textbook presents the basics of using 
online tools, ways of using biological and literature databases, and a 
detailed overview of advanced bioinformatics tools available on the 
web. Genomic and protein databases were described, taking into 
account the interrelationships and communication between the 
databases. Bioinformatics software developed for various system 
platforms is presented in great detail.
https://ksiegarnia.pwn.pl/Ewolucja,68958708,p.html - Evolution by 
Douglas J. Futuyma is a foundational textbook of evolutionary biology 
for students of all fields of biology, environmental protection, medicine, 
veterinary medicine and other agricultural sciences. In Evolution, 
Futuyma refers to the latest examples from laboratory and field 
research, and his book has an extremely reader-friendly form. 
Numerous colour photographs, illustrations, diagrams and charts, as 
well as boxes and tables present the discussed problems in an 
accessible way, and each chapter ends with an excellent summary 
and a set of problems to solve on your own. This textbook is very 
popular at universities around the world.
Adresy na platformie eNauczanie:

Example issues/ 
example questions/ 
tasks being completed

 

 

- Advantages and disadvantages of various genetic markers used for genotyping and polymorphism 
assessment;- How to select the appropriate molecular marker;- Application of barcoding and metabarcoding 
in the identification of microorganisms;- Modeling the evolution of nucleotide and amino acid sequences;- 
Methods of phylogenetic tree construction;- Ways to search the treespace to find the best tree;- Methods of 
assessing the reliability of phylogenetic trees;- Interpretation of phylogenetic trees for diagnostic purposes

 

Work placement Not applicable
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