
COURSE DESCRIPTION 

Genetics and Molecular Evolution 

Academic year 2026-2027 

 

1. Programme-related data 

 

1.1. Higher Education Institution Babeș-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 Genetics and Molecular Evolution Course code BME1115 

2.2. Course coordinator  Lect. Dr. Mircea Cristina 

2.3. Seminar coordinator  Lect. Dr. Mircea Cristina 

2.4. Year of study I 2.5. Semester 1 2.6. Type of assessment Exam 

2.7. Course status Compulsory 2.8. Course type Core subject 

 

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

 
4. Prerequisites (where applicable) 
 

4.1. curriculum-related Not applicable 

4.2 skills-related Not applicable 

 
5. Specific conditions (where applicable) 
 

5.1. course-related Not applicable  

5.2. seminar/laboratory-related Participation in at least 90% of the practical work.  

 
 
 

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 182 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) 42 

Additional research in the library, on subject-specific electronic platforms, and on-site 40 

Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 30 

Tutoring (professional guidance) 10 

Examinations  4 

Other activities  

3.7. Total hours of individual study (IS) and self-taught activities (ST) 126 

3.8. Total hours per semester 182 

3.9. Number of credits 7 



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

Professional competencies 

Competency 
code 

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. 

PC5 
Integrate heterogeneous data and bioinformatics models for the systemic exploration of biological 
structures, functions, interactions, and molecular networks. 

PC6 
Generate and communicate scientific results through reports, articles, and technical documentation in 
English, adhering to research ethics and scientific integrity. 

Transversal competencies 

Competency 
code 

Competency 

TC2 
Collaborate effectively in multidisciplinary teams, demonstrating critical thinking, audience-adapted 
scientific communication, and data-informed leadership. 

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 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC1 
1. Explain fundamental and advanced concepts from cell 
and molecular biology, biochemistry, and biostatistics 
relevant to computational analysis of biological data. 

1. Apply statistical and computational methods 
using Python and command-line tools for 
biological data analysis and integration 

PC2 
2. Describe the structure, typology, and organizational 
principles of biological and biomedical databases. 

2. Critically evaluate the quality, consistency, and 
reproducibility of data retrieved from biological 
databases using computational tools. 

PC5 
5. Describe concepts of biological networks, molecular 
interactions, and computational modeling in biology. 

5. Autonomously conduct exploratory and 
predictive analyses of biological systems, 
adapting modeling strategies to available data. 

PC6 
6. Know the structure, quality criteria, and ethical 
principles of scientific communication in bioinformatics. 

6. Write and present reports, articles, and 
technical documents in English using 
appropriate scientific language. 

 

7. Subject-specific learning outcomes 
 

Knowledge and comprehension 

1. The student/graduate describes nucleic acids structure and function, and explains DNA replication, transcription, and 

translation. 

2. The student/graduate explains the mechanisms regulating gene expression in prokaryotic and eukaryotic cells. 

3. The student/graduate identifies and explains mechanisms of genetic variation, including mutations, DNA repair, 

recombination, and transposable elements. 

4. The student/graduate explains gene transfer mechanisms and describes key techniques in gene isolation, genetic 

engineering, and molecular evolution. 

Specific academic skills 

1. The student/graduate analyzes and interprets molecular biology data (e.g., DNA/RNA sequences, gene expression) to 
explain genetic structure and function. 
2. The student/graduate applies knowledge of replication, transcription, translation, and gene regulation to solve problems 

in molecular genetics. 



3. The student/graduate evaluates the impact of mutations, recombination, and genomic changes on gene function and 

phenotype. 

4. The student/graduate designs and interprets basic strategies for gene isolation, recombinant DNA analysis, and genetic 

engineering applications. 

 

8. Contents 

8.1. Course Teaching and learning methods Remarks  

1. Nucleic Acids - structure, types, 
functions 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

2. DNA Replication and Recombination Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

3. DNA Transcription. RNA Molecules 
and RNA Processing 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

4. The Genetic Code and Translation Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

5. Control of Gene Expression in 
Prokaryotes 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

6. Control of Gene Expression in 
Eukaryotes 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

7. Gene Mutations and DNA repair Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

8. Transposable Elements Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

9. Chromosomal/Genomic Changes Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

10. Bacterial and Viral Genetic Systems. 
Bacterial Conjugation and 
Transformation 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

11. Bacterial and Viral Genetic Systems. 
Bacteriophage and Transduction 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

12. Gene Isolation and Manipulation. 
Generating and Analysing Recombinant 
Molecules 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

13. Gene Isolation and Manipulation. 
Genetic engineering 

Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

14. Evolution of Genes and Traits Interactive exposure, presentation, 
explanation, practical examples, case-
study discussions. 

 

Bibliography 
1. Griffiths, J. F., Griffiths, A. J., Wessler, S. R., Lewontin, R. C., Gelbart, W. M., Suzuki, D. T., & Miller, J. H. (2005). An introduction 
to genetic analysis. Macmillan. 
2. Pierce, B. A. (2012). Genetics: a conceptual approach. Macmillan. 
3. Robinson, T. R. (2010). Genetics for dummies. John Wiley & Sons. 
4. Watson, J. D. (2004). Molecular biology of the gene. Pearson Education India. 
5. Khanna, P. (2010). Essentials of genetics. IK International Pvt Ltd. 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 



1. Procedures, equipment use, and safety 
considerations for the molecular biology 
laboratory 

Interactive exposure, explanation, 
conversation 

 

2. DNA Isolation – methodological  
investigation 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

3. DNA Isolation – practical work. 
Calculation of DNA concentration and 
purity assessment 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

4. In vitro DNA Amplification - PCR 
technique: the principle and components 
of the cyclic reaction 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

5. In vitro DNA Amplification – practical 
work 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

6. Fragment DNA Isolation Techniques  – 
practical work (agarose gel 
electrophoresis) 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

7. Obtaining Recombinant DNA Molecules 
– methodology investigation 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

8. Obtaining Recombinant DNA Molecules 
– practical work 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

9. Bacterial Transformation – 
methodological aspects 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

10. Bacterial Transformation – practical 
work 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

11. Regulation of Gene Expression in 
Prokaryotes – methodological aspects 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

12. Regulation of Gene Expression in 
Prokaryotes – practical work: blue-white 
screening 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

13. Molecular Data Interpretation and 
Presentation 

Interactive exposure, explanation, 
conversation, didactical demonstration, 
individual practical work  

 

14. 14. Student Laboratory Project 
Presentation. Evaluation  

Evaluation activity  

Bibliography 
1. Green, M. R., & Sambrook, J. (2019). Screening bacterial colonies using X-Gal and IPTG: α-Complementation. Cold Spring 
Harbor Protocols, 2019(12), pdb-prot101329. 
2. Innis, M. A., Gelfand, D. H., Sninsky, J. J., & White, T. J. (Eds.). (2012). PCR protocols: a guide to methods and applications. 
Academic press. 
3. Glick, B. R., & Patten, C. L. (2017). Molecular biotechnology: principles and applications of recombinant DNA (Vol. 34). John 
Wiley & Sons. 
4. Chen, I., & Dubnau, D. (2004). DNA uptake during bacterial transformation. Nature Reviews Microbiology, 2(3), 241-249. 

 

9. Evaluation 

 

Type of activity 9.1 Evaluation criteria. 9.2 Evaluation methods  
9.3 Percentage in 
the final grade 

9.4. Course 

Accuracy of explanations of cellular and 
molecular processes. 
Coherent integration of the concepts of cell and 
molecular biology. 

Exam 50% 



9.5. Seminar/laboratory Apply data mining techniques in real problems 
Laboratory project 
implementation and 
presentation 

50% 

9.6 Minimum standard for passing 

Each student must score at least 5 on the practical project report and on the written exam to pass. To earn this minimum 
grade, the student must show a basic understanding of the concepts of preparing and analyzing molecular data. 

 

10. SDG labels (Sustainable Development Goals) 

 

 
Sustainable Development Generic Label 

         

  
X 

      

        

No label 
applies 

   
X X 

    
 

Date of entry: 
12.03.2026 

Signature of course coordinator 

Lect. Dr. Mircea Cristina 

Signature of seminar coordinator 

Lect. Dr. Mircea Cristina 

   

Date of approval in the department: 
 
 

Signature of the head of department 

Assoc. Prof. dr. Beatrice Kelemen 

 

 


