1. Programme-related data

COURSE DESCRIPTION
MOLECULAR TAXONOMY

Academic year 2026-2027

1.1. Higher Education Institution

Babes-Bolyai University

1.2. Faculty Biology and Geology

1.3. Department Molecular biology and biotechnology
1.4. Field Biology

1.5. Level of study Master

1.6. Degree programme / Qualification

Bioinformatics applied in life sciences (English)/ Biologist

1.7. Form of education

Full time

2. Course-related data

2.1. Course title | Molecular Taxonomy

Course code | BME1137

2.2. Course coordinator

Prof. dr. Marké Balint
Assoc. prof. dr. Kelemen Beatrice

2.3. Seminar coordinator

Prof. dr. Marké Bélint
Assoc. prof. dr. Kelemen Beatrice

2.4. Year of study ‘ 11

2.5. Semester ‘

3 2.6. Type of assessment

Exam

2.7. Course status

Optional

2.8. Course type

Specialisation subject

3. Total estimated time (hours per semester of teaching activities)

3.1. Number of hours per week 4 | of which: 3.2. course 2 | 3.3.seminar/ laboratory/ project 2
3.4. Total of hours in the curriculum 154 | of which: 3.5. course | 28 | 3.6.seminar/ laboratory 28
Time allocation for individual study (IS) and self-taught activities (ST) hours
Learning from textbooks, course materials, bibliography, and notes (IS) 28
Additional research in the library, on subject-specific electronic platforms, and on-site 24
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 28
Tutoring (professional guidance) 8
Examinations 4
Other activities 6
3.7. Total hours of individual study (IS) and self-taught activities (ST) 98

3.8. Total hours per semester 154

3.9. Number of credits 6

4. Prerequisites (where applicable)

4.1. curriculum-related

Not applicable

4.2 skills-related

Basic digital and programming skills

5. Specific conditions (where applicable)

5.1. course-related

Not applicable

5.2. seminar/laboratory-related

Participation in at least 90% of the seminar activities is a condition
for participation in the written exam.
Participation in the evaluation of the seminar activity.




6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum)

Professional competencies

Comc;:)((eit:ncy Competency
PC1 Apply advanced biological, statistical, and computational concepts to collect, integrate, analyze, and model
complex biological and biomedical data.
PC2 Critically use biological and biomedical databases by evaluating data quality, structure, reproducibility,
standardization and interoperability.
PC3 Design and implement reproducible and scalable bioinformatics analysis workflows, including algorithms,
custom functions, and dedicated software tools.
PC4 Analyze and interpret multi-dimensional biological data using advanced statistical models, classification
methods, and scientific visualization techniques.
Transversal competencies
Comc;())((elt:ncy Competency
TC3 Evaluate ethical, legal, and societal implications of biological data use and apply principles of responsible
and reproducible research.

6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum)

Learning outcomes targeted by the subject

Comc[())(;t:ncy Knowledge and comprehension Specific academic skills
7. Explain advanced concepts from life sciences, 7. Apply quantitative and computational
PC1 statistics, and applied computing relevant to the methods for integrated analysis of biological
analysis and interpretation of complex biological data. | data across multiple levels of organization.
8. Describe the structure, typology, and limitations of 8. Critically eva .Iuate dqta qualltjf, conszstgncy !
PC2 . . ; and compatibility and integrate information
biological data sources and associated databases.
from heterogeneous sources.
9. Explain algorithmic, statistical, and modeling 9. Design and implement computational analysis
PC3 principles used in computational biological data workflows for processing and exploring complex
analysis. biological data.
10. Understand analytical and computational models 10. Analyze and critically interpret results
PC4 used to describe, explain, and predict biological obtained from computational studies and data-
phenomena. driven experiments.

7. Subject-specific learning outcomes

Knowledge and comprehension

1. The student/graduate explains the principles of molecular taxonomy and the role of molecular markers, phylogeny, and
population genetics in species delimitation and classification.

2. The student/graduate explains the ecological and evolutionary foundations of biological diversity, including niche
concepts, microevolution, macroevolution, and evolutionary forces.

3. The student/graduate describes the types of molecular data used in molecular taxonomy and the structure of relevant
biological databases, as well as their limitations and sources of uncertainty.

4. The student/graduate explains the analytical and computational methods used in DNA sequence analysis and
phylogenetic tree reconstruction, in the context of responsible and reproducible research.

Specific academic skills

1. The student/graduate applies bioinformatics workflows for processing, aligning, and analyzing molecular sequences,
including database queries and interpretation of phylogenetic results.

2. The student/graduate analyzes and interprets multidimensional molecular and ecological data using statistical and
computational methods appropriate for integrative taxonomy.

3. The student/graduate critically evaluates the results of molecular analyses from the perspective of data quality,

reproducibility, and the ethical implications of biological data use.




8. Contents

8.1. Course Teaching and learning methods Remarks

1. Taxonomy: principles and concepts

2. Species theory - definitions, gaps,
solutions

3. Ecological bases of species delimitation

4. Ecological niche analysis

5. Macroevolution and microevolution

6. Integrative taxonomy: from classical
morphology to sequencing

7. Molecular tools used in systematics

Interactive discussion
and ecology (molecular markers)

Presentation

8. Genotype and phenotype: quantitative

i Explanation
genetics

Analysis of practical examples

9. History and population structure:
reproductive patterns, genetic drift, gene
flow

Case study-based discussions

10, Natural selection and interaction with
other evolutionary forces

11. Molecular phylogeny

12. Analytical methods

13. Landscape genetics

14. Recapitulation and discussions on the
exam topic

Bibliography

e Avise]C, 2004. Molecular Markers, Natural History, and Evolution. Sinauer Associates Inc., 669p.
e Bromham, L. (2016). An introduction to molecular evolution and phylogenetics. Oxford University Press.
e Pontarotti, P. (Ed.). (2011). Evolutionary biology-concepts, biodiversity, macroevolution and genome evolution.
Springer Science & Business Media.
e Templeton, A. R. (2021). Population genetics and microevolutionary theory. John Wiley & Sons.
All titles are available in printed form at the libraries of the Faculty of Biology and Geology

8.2. Seminar/ laboratory Teaching and learning methods Remarks
DNA extraction Interactive lecture

PCR amplification of target fragments and | Conceptual explanation

their purification Didactic discussion

Sanger/NGS Sequencing Practical demonstration

Visualization, assembly and multiple
alignment of DNA sequences

Database queries, BLAST, phylogenetic
trees

From hypothesis 0 to conclusion in
taxonomy and molecular ecology

Solving taxonomy and molecular ecology
problems

Final evaluation

Bibliography

e DeSalle, R, Giribet, G., & Wheeler, W. (Eds.). (2002). Techniques in molecular systematics and evolution. Springer
Science & Business Media.
e Baker A (ed.), 2000. Molecular Methods in Ecology. Blackwell Publishing, 352p.
o Felsenstein ], 2004. Inferring Phylogenies. Sinauer Associates Inc., 580p.
All titles are available in printed form at the libraries of the Faculty of Biology and Geology
Collection of online resources and scientific articles accessible in electronic format (pdf) through the UBB network and
the branch libraries of the "Lucian Blaga" Central University Library.




9. Evaluation

Type of activity 9.1 Evaluation criteria. 9.2 Evaluation methods (t)hi l;iigcle;_?dg: mn
Knowledge of the concepts and methods of the | Written exam (written 50%
9.4. Course course theme test: grid, short answer
questions)
Solving laboratory problems (molecular Colloquium (written 50%
9.5. Seminar/ laboratory | biology, molecular taxonomy) test: grid, short answer
questions)

9.6 Minimum standard for passing

The minimum passing grade is 5.00 (five) both at the written exam for the course and at the colloquium for the seminar
activity. This standard reflects the achievement of the minimum level of performance, demonstrating an understanding
of the fundamental concepts of molecular taxonomy and the ability to apply them in basic situations.

10. SDG labels (Sustainable Development Goals)

\1/
M,
an

" | Sustainable Development Generic Label

SANATATE EDUCATIE APA CURATA 9
S BUNASTARE DE CALITATE SI SANITATIE ‘S INFRASTRUCTURA
-
10 s 13 e 14 i 16 Shmn: Wl 17 i
v (L9 | Nolabel
‘ — @ @ applies
e e e X X o o o o
Date of entry: Signature of course coordinator Signature of seminar coordinator
27.04.2026
Prof. dr. Marké Balint Prof. dr. Mark¢ Balint
Assoc. prof. dr. Kelemen Beatrice Assoc. prof. dr. Kelemen Beatrice
Date of approval in the department: Signature of the head of department

Assoc. prof. dr. Kelemen Beatrice




