COURSE DESCRIPTION

DATA MINING IN BIOMEDICINE

Academic year 2026-2027

1. Programme-related data

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

Ful

] time

2. Course-related data

2.1. Course title ‘ Data mining in biomedicine

Course code | BME1136

2.2. Course coordinator

Andrei Tiberiu Alexsson

2.3. Seminar coordinator

Ovidiu Ilie Pavel

2.4. Year of study ‘ I

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 126 | 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) 20
Additional research in the library, on subject-specific electronic platforms, and on-site 20
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 16
Tutoring (professional guidance) 8
Examinations 4
Other activities 2
3.7. Total hours of individual study (IS) and self-taught activities (ST) 70

3.8. Total hours per semester 126

3.9. Number of credits 5

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

the final evaluation.

Participation in at least 90% of the seminar activities is a
requirement for taking the written exam.
Completion of an individual project is required for participation in




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

Professional competencies

Comc;())e:it: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.
PCS Integrate heterogeneous data and bioinformatics models for the systemic exploration of biological
structures, functions, interactions, and molecular networks.
Transversal competencies
Comc;())((elt:ncy Competency
TC1 Autonomously and responsibly manage complex biological data analysis projects in unpredictable and
interdisciplinary contexts.
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

Con::;())(;t:ncy Knowledge and comprehension Specific academic skills
Explain advanced concepts from life sciences, statistics, | Apply quantitative and computational methods
PC1 and applied computing relevant to the analysis and for integrated analysis of biological data across
interpretation of complex biological data. multiple levels of organization.
Describe the structure, typology, and limitations of Crltzcallly ..e\'/aluate .data qualll . consz.f;tency , and
PC2 ) . . compatibility and integrate information from
biological data sources and associated databases.
heterogeneous sources.
Explain algorithmic, statistical, and modeling Design and implement computational analysis
PC3 principles used in computational biological data workflows for processing and exploring complex
analysis. biological data.
Understand analytical and computational models used Analyze and crl.tlcally mt?rpret results ol?tamed
PC4 ; : S . from computational studies and data-driven
to describe, explain, and predict biological phenomena. .
experiments.
PCS Describe concepts of biological systems, interactions, Integrate diverse data types to model and
and networks across multiple levels of organization. explore complex biological systems.

7. Subject-specific learning outcomes

Knowledge and comprehension

1. The student/graduate explains the types of biological and biomedical data, their characteristics, and the principles

underlying the structure and organization of domain-specific databases.

2. The student/graduate describes advanced methods for data collection, cleaning, preprocessing, and transformation used
in biomedical data mining.

3. The student/graduate understands the fundamentals of statistical models, classification algorithms, and computational
techniques used for multidimensional data analysis.

4. The student/graduate explains the principles of GWAS and other modern data-driven inference paradigms used to
investigate molecular associations.

Specific academic skills

1. The student/graduate applies computational and statistical techniques to analyze, explore, and visualize heterogeneous
biomedical data.




2. The student/graduate uses biomedical databases and specialized APIs to identify, retrieve, integrate, and critically

evaluate datasets from diverse sources.

3. The student/graduate designs and implements reproducible analysis workflows tailored to specific biomedical problems.

8. Contents

8.1. Course

Teaching and learning methods

Remarks

Types of biomedical data and specific
databases

Interactive presentation,
Exemplification, Learning through
problematization and case study

Applications of data mining in
biomedicine

Interactive presentation,
Exemplification, Learning through
problematization and case study

Data collection and preprocessing
methods

Interactive presentation,
Exemplification, Learning through
problematization and case study

Data normalization and transformation
methods

Interactive presentation,
Exemplification, Learning through
problematization and case study

Data analysis methods

Interactive presentation,
Exemplification, Learning through
problematization and case study

Quality control methods

Interactive presentation,
Exemplification, Learning through
problematization and case study
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8.2. Seminar/ laboratory

Teaching and learning methods

Remarks

Organization and presentation of
practical activities

Frontal seminar

Search for studies in public databases

Interactive presentation, Hands-on
demonstration, Technology-assisted
learning, Discovery-based learning

Data recovery using APIs

Interactive presentation, Hands-on
demonstration, Technology-assisted
learning, Discovery-based learning

Data visualization

Interactive presentation, Hands-on
demonstration, Technology-assisted
learning, Discovery-based learning

Exploratory data analysis

Interactive presentation, Hands-on
demonstration, Technology-assisted
learning, Discovery-based learning




Visualization and interpretation of data Interactive presentation, Hands-on

through tables and graphs demonstration, Technology-assisted
learning, Discovery-based learning
GWAS data processing and analysis Interactive presentation, Hands-on

demonstration, Technology-assisted
learning, Discovery-based learning

Evaluarea proiectelor studentilor Learning by assessment

Bibliography

Entrez Programming Utilities Help, Bethesda (MD): National Center for Biotechnology Information (US); 2010-.
(https://www.ncbinlm.nih.gov/books/NBK25501/)

Collection of scientific articles recommended by instructors and accessible online through the branch libraries of the
Central University Library, Cluj-Napoca.

9. Evaluation

. . o . 9.3 Percentage in
Type of activity 9.1 Evaluation criteria. 9.2 Evaluation methods the final grade
94, Course Knowledge of conc.epts and methods in the Oral exam 50%
field of data analysis
9.5. Seminar;/ laboratory Application of data analysis techniques to real | Project 1mpler.nentat10n 50%
problems and presentation

9.6 Minimum standard for passing

The minimum passing grade is 5.00 (five) both in the written exam for the course and in the evaluation for the seminar
activity. This standard reflects the achievement of the minimum level of performance, demonstrating an understanding
of the fundamental concepts of data mining in ther biomedicine and the ability to apply them in basic situations.
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Assoc. Prof. dr. Beatrice Kelemen


https://www.ncbi.nlm.nih.gov/books/NBK25501/

