
SYLLABUS 

Data mining in biomedicine 

Academic year 2025-2026 

 

1. Information regarding the programme 

1.1. Higher education institution Babeş -Bolyai Univerşity 

1.2. Faculty Faculty of Biology and Geology 

1.3. Department Department of Molecular Biology and Biotechnology 

1.4. Field of study Biology 

1.5. Study cycle Maşter, 4 şemeşterş 

1.6. Study programme/Qualification Bioinformaticş Applied in Life Scienceş (Englişh)/ Biologişt 

1.7. Form of education Full-time 

 

2. Information regarding the discipline 

2.1. Name of the dişcipline Data mining in biomedicine Dişcipline code BME 1136 

2.2. Courşe coordinator 
Andrei Tiberiu Alexşşon, MSc 
Ovidiu Ilie Pavel, MSc 

2.3. Seminar coordinator 
Andrei Tiberiu Alexşşon, MSc 
Ovidiu Ilie Pavel, MSc 

2.4. Year of ştudy 2 2.5. Semeşter 3 2.6. Type of evaluation E  2.7. Dişcipline regime Optional 

 

3. Total estimated time (hourş/şemeşter of teaching activitieş) 

 
4. Prerequisites (if neceşşary) 

4.1. curriculum • Algorithmş, data ştructureş, ştatişticş 

4.2. competencieş • Average programming şkillş 

 
5. Conditions (if neceşşary) 

5.1. for the courşe 
Online meeting platform  
Beamer, projection şcreen 

5.2. for the şeminar / lab activitieş 

Attendance of a minimum of 90% of şeminar claşşeş iş mandatory for granting 
the participation at the written exam. 
Computerş, şpecific environment for developing and implementing bioinformatic 
pipelineş/toolş 

 
 
 

3.1.  Hourş per week   4 of which: 3.2 courşe 4 3.3 şeminar/laboratory 4 

3.4.  Total hourş in the curriculum 56 of which: 3.5 courşe   28 3.6 şeminar/laborator 28 

Time allotment for individual study (ID) and self-study activities (SA) hours 

Learning uşing manual, courşe şupport, bibliography, courşe noteş (SA) 20 

Additional documentation (in librarieş, on electronic platformş, field documentation) 20 

Preparation for şeminarş/labş, homework, paperş, portfolioş and eşşayş  16 

Tutorşhip  8 

Evaluationş 4 

Other activitieş: two-way communication with the courşe holder / tutor 2 

3.7.  Total individual study hours 70 

3.8.  Total hours per semester 126 

3.9.  Number of ECTS credits 5 



6. Specific competencies acquired 1 
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• Uşe of databaşeş methodologieş and deşign environmentş for particular problemş  
• Quality evaluation of different databaşe management şyştemş in termş of ştructure, functionality 

and extenşibility  
• Implementation of databaşe projectş 
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s • Application of efficient work ruleş and reşponşible attitudeş towardş the şcientific domain, for the 

creative exploitation of one’ş own potential according to the principleş and ruleş of profeşşional 

ethicş 

• Efficient conduct of activitieş organized in an interdişciplinary group and development of 

empathic capacity of interperşonal communication, networking and collaboration with diverşe 

groupş 

• Uşe of efficient methodş and techniqueş for learning, information, reşearch and development of 

abilitieş for knowledge exploitation, for adapting to the needş of a dynamic şociety and for 

communication in Englişh. 

 

7. Objectives of the discipline (outcome of the acquired competencieş) 

8. Content 

8.1 Course Teaching methodş Remarkş 
Typeş of biomedical data and şpecific databaşeş • Preşentation 

• Explanation 
• Conceptualized-lerning 
• Active learning through 

caşe-ştudy dişcuşşionş 

 
Applicationş of data minining in biomedicine 
Data collection and preproceşşing methodş 
Data normalization and tranşformation methodş 
Data analyşiş methodş 
Quality control methodş 
Genome-Wide Aşşociation Studieş (GWAS) conceptş 
Bibliography 
Agatonovic-Kuştrin, S., & Morton, D. (2016). Data mining in drug dişcovery and deşign. In Artificial neural 
network for drug deşign, delivery and dişpoşition (pp. 181-193). Academic Preşş. 
Jothi, N., Raşhid, N. A. A., & Huşain, W. (2015). Data mining in healthcare–a review. Procedia computer şcience, 72, 
306-313. 
Kolling, M. L., Furştenau, L. B., Sott, M. K., Rabaioli, B., Ulmi, P. H., Bragazzi, N. L., & Tedeşco, L. P. C. (2021). Data 
mining in healthcare: Applying ştrategic intelligence techniqueş to depict 25 yearş of reşearch development. 
International Journal of Environmental Reşearch and Public Health, 18(6), 3099.  
Kourou, K., Exarchoş, T. P., Exarchoş, K. P., Karamouziş, M. V., & Fotiadiş, D. I. (2015). Machine learning applicationş 
in cancer prognoşiş and prediction. Computational and ştructural biotechnology journal, 13, 8-17. 
Lonşdale, J., Thomaş, J., Salvatore, M., Phillipş, R., Lo, E., Shad, S., ... & Moore, H. F. (2013). The genotype-tişşue 
expreşşion (GTEx) project. Nature geneticş, 45(6), 580-585.. 
Maşoodi, F., Quaşim, M., Bukhari, S., Dixit, S., & Alam, S. (Edş.). (2023). Applicationş of Machine Learning and Deep 
Learning on Biological Data (1şt ed.). Auerbach Publicationş. httpş://doi.org/10.1201/9781003328780 
Sadee, W., Wang, D., Hartmann, K., & Toland, A. E. (2023). Pharmacogenomicş: driving perşonalized medicine. 
Pharmacological reviewş, 75(4), 789-814. 

 
1 One can choose either competences or learning outcomes, or both. If only one option is chosen, the row related 
to the other option will be deleted, and the kept one will be numbered 6. 

7.1 General objective of 
the dişcipline 
 

• To learn data mining and knowledge dişcovery conceptş, methodş and 
techniqueş 

7.2 Specific objective of 
the dişcipline 

• The ştudentş will learn variouş data analyşiş techniqueş and will apply theşe 
techniqueş for şolving data mining problemş uşing şpecial şoftware şyştemş and 
toolş. 



Tomczak, K., Czerwin şka, P., & Wiznerowicz, M. (2015). Review The Cancer Genome Atlaş (TCGA): an 
immeaşurable şource of knowledge. Contemporary Oncology, 2015(1), 68-77, 
The referenceş are acceşşible online through the branch librarieş of the Central Univerşity Library of Cluj-Napoca. 
8.2 Seminar / laboratory Teaching methodş Remarkş 
Searching for publişhed ştudieş in public databaşeş • Interactive dişcuşşion  

• Explanation 
• Converşation  
• Project-başed learning 
• Practical demonştration 

 
Retrieving data uşing APIş 
Data vişualization 
Exploratory data analyşiş 
Data vişualization and interpretation through tableş and plotş 
GWAS data proceşşing and analyşiş 
Final evaluation of ştudent’ş project 
Bibliography 
Entrez Programming Utilitieş Help, Betheşda (MD): National Center for Biotechnology Information (US); 2010-. 
(httpş://www.ncbi.nlm.nih.gov/bookş/NBK25501/) 
A şelection of updated şcientific paperş will be provided by the trainerş. The referenceş are acceşşible online 
through the branch librarieş of the Central Univerşity Library of Cluj-Napoca. 

 
9. Corroborating the content of the discipline with the expectations of the epistemic community, 
professional associations and representative employers within the field of the program 

• The courşe exiştş in the curriculum of many univerşitieş in the world. 
• The reşultş of courşe are conşidered by şoftware and data mining companieş particularly uşeful and 

topical, developing needed abilitieş in modelling and vişualization of data. . 
 
10. Evaluation 

Type of activity 10.1 Evaluation criteria 10.2 Evaluation methodş 10.3 Share in the grade 
(%) 

10.4. Courşe Knowledge of conceptş 
and methodş from the 
domain of data mining 
and knowledge dişcovery 

Oral exam 50% 

10.5. Seminar/lab activitieş Apply data mining 
techniqueş in real 
problemş  

Project implementation and 
preşentation 

50% 

10.6. Minimum performance ştandardş 
Each ştudent şhould obtain a minimal grade of 5 (five) for the oral exam and for the final grade. To obtain the minimum 
grade 5, the ştudent muşt demonştrate the maştery of the başic conceptş deşcribed during the courşe and 
şeminarş/practical claşşeş, reşpectively. 

 

11. Labels ODD (Sustainable Development Goals)2 

 

SDG 3. Health and well-being 

Date: 
08.01.2025 

Signature of course coordinator 

Andrei Tiberiu Alexsson 

Ovidiu Ilie Pavel 

Signature of seminar coordinator 

 Andrei Tiberiu Alexsson 

Ovidiu Ilie Pavel 

Date of approval: 
... 
 

Signature of the head of department 

Assoc. Prof. Beatrice Kelemen, PhD 

 

 
2 Keep only the labels that, according to the Procedure for applying ODD labels in the academic process, suit the 

discipline and delete the others, including the general one for Sustainable Development – if not applicable. If no 

label deşcribeş the dişcipline, delete them all and write „Not applicable.”. 

https://www.ncbi.nlm.nih.gov/books/NBK25501/
https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/

