COURSE DESCRIPTION

Molecular Biochemistry and Biophysics

1. Programme-related data

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 Biochemistry and Biophysics

Course code | BME1113

2.2. Course coordinator

Lect. Dr. Valentin-Florian Rauca

2.3. Seminar coordinator Lect. Dr. Vale

ntin-Florian Rauca

I

2.4. Year of study 2.5. Semester

1 2.6. Type of assessment

Exam

2.7. Course status Compulsory

2.8. Course Type

Fundamental 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 28
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays 24
Tutoring (professional guidance) 10
Examinations 4
Other activities 4
3.7. Total hours of individual study (IS) and self-taught activities (ST) 98

154 154

6 6

4. Prerequisites (where applicable)

4.1. curriculum-related ‘ Not applicable




4.2 skills-related

Basic knowledge of biochemistry, molecular biology, and digital 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 and laboratory activities is a
condition for participation in the written exam.

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

Professional competencies

Competency
code Competency
PCl Apply advanced biological, statistical, and computational concepts to collect, integrate, analyze, and model
complex biological and biomedical data.
PCH Critically use biological and biomedical databases by evaluating data quality, structure, reproducibility,
standardization and interoperability.
PCs 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
T 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
Competenc . . . .
c;()) de y Knowledge and comprehension Specific academic skills
1. Explain the physicochemical principles underlying the | 1. Apply quantitative and computational
PCI structure and function of biomolecules and their approaches to interpret biochemical and
relevance for the computational analysis of biological biophysical data relevant to biomolecular
systems. systems.
2. Describe the structure, organization, and biological . . .
.. . 2. Critically evaluate the quality, consistency, and
significance of major molecular data resources used for o e .
PC2 . . reproducibility of molecular data retrieved from
proteins, metabolites, pathways, and macromolecular . . .
biological databases and experimental sources.
structures.
5. Describe concepts related to biomolecular interactions, | 5. Integrate structural, functional, and interaction
PC5 conformational dynamics, enzymatic mechanisms, and data to interpret molecular mechanisms and
molecular networks in living systems. support systems-level biological analysis.




6. Write and present reports, laboratory records,
and technical documents in English using
appropriate scientific language and research
integrity principles.

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

7. Subject-specific learning outcomes

Knowledge and comprehension

1. The student/graduate explains the structure, physicochemical properties, and biological roles of major classes of
biomolecules: proteins, nucleic acids, lipids, and carbohydrates.

2. The student/graduate describes the molecular basis of enzyme catalysis, regulation, and kinetics, and explains how these

processes support cellular metabolism.

3. The student/graduate explains the principles of molecular interactions, protein folding, conformational stability, and

membrane organization from a biochemical and biophysical perspective.

4. The student/graduate interprets the principles and applications of core biophysical methods used to investigate biomolecules,

such as spectroscopy, electrophoresis, chromatography, and molecular visualization.

Specific academic skills

1. The student/graduate analyzes biochemical and biophysical experimental data to characterize biomolecules, evaluate
molecular interactions, and interpret enzyme activity or structural properties.

2. The student/graduate uses biological databases and basic computational tools to retrieve, compare, and interpret molecular

structure and function information.

3. The student/graduate prepares concise scientific reports and academic presentations that integrate biochemical and
biophysical concepts with molecular data, in accordance with research ethics and scientific integrity.

8. Contents

8.1. Course

Teaching and learning methods

Remarks

Introduction to molecular biochemistry and
biophysics. Biomolecules and levels of
molecular organization.

Frontal lecture, discussion, problem-
based learning, case study.

Proteins: amino acids, primary structure,
folding, stability, and structure—function
relationships.

Frontal lecture, discussion, problem-
based learning, case study.

Protein dynamics, conformational changes,
and molecular recognition.

Frontal lecture, discussion, problem-
based learning, case study.

Enzymes: catalytic mechanisms, cofactors,
regulation, and inhibition.

Frontal lecture, discussion, problem-
based learning, case study.

Enzyme kinetics and quantitative
interpretation of reaction rates.

Frontal lecture, discussion, problem-
based learning, case study.

Nucleic acids: structure, physicochemical
properties, and protein—nucleic acid
interactions.

Frontal lecture, discussion, problem-
based learning, case study.

Lipids, biological membranes, membrane
organization, and transport phenomena.

Frontal lecture, discussion, problem-
based learning, case study.




Carbohydrates and glycoconjugates:
structure, functions, and molecular
recognition.

Frontal lecture, discussion, problem-
based learning, case study.

Bioenergetics and metabolic integration at
the molecular level.

Frontal lecture, discussion, problem-
based learning, case study.

Biophysical methods for biomolecular
analysis: spectroscopy, electrophoresis,
chromatography, calorimetry, and molecular
visualization.

Frontal lecture, discussion, problem-
based learning, case study.
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All books are available in the "Lucian Blaga" Central University Library or at its branch libraries.

Synthetic course support in pdf format available in digital format archived in the course team files on the MS Teams platform.

8.2. Seminar/ laboratory

Teaching and learning methods

Remarks

Organization of the seminar/laboratory
activity and safety instructions.

Frontal explanation; orientation
learning and task clarification.

Seminar: Protein structure, folding, and
structure—function correlations.

Guided discussion; case-based learning.

Practical work: Determination of protein
concentration by spectrophotometric
methods.

Practical demonstration; guided
experimental work.

Practical work: Enzyme activity assay and
interpretation of kinetic parameters.

Practical demonstration; data analysis
and interpretation.

Seminar: Biomolecular interactions and
molecular recognition.

Interactive lecture; problem-based
learning.

Practical work: Electrophoretic separation
and analysis of proteins or nucleic acids.

Practical demonstration; interpretation
of experimental results.

Computer-assisted activity: Molecular
visualization of proteins and complexes
using public databases and viewers.

Computer-assisted learning; guided
exploration of databases and molecular
models.

Presentation of student projects, reflections,
and conclusions.

Formative feedback and reflective
discussions; learning through
presentation and self-assessment.

Final evaluation.

Evaluation activity.
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1. Wilson, K., & Walker, J. (2018). Principles and techniques of biochemistry and molecular biology. Cambridge: Cambridge
University Press.
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Collection of experimental protocols, 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 ?hi l;ii;(ie;-?(jg: n
Accuracy of explanations regarding biomolecular
structure, function, and molecular mechanisms. Written exam 50%
9.4. Course Coherent integration of biochemical and
biophysical concepts.
Correct application of laboratory and
computational methods for biomolecular Written colloquium / 25%
analysis. practical assessment
Quality of experimental data interpretation.
9.5. Seminar/ laboratory
. . . o Team project
Quality of PrOJect presentation and scientific (implerr)nejntation and 5%
argumentation. .
presentation)

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 evaluation of the seminar and
laboratory activity. This standard reflects the achievement of the minimum level of performance, demonstrating understanding
of the fundamental concepts of molecular biochemistry and biophysics and the ability to apply them in basic analytical
situations.
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Date of entry: Signature of course coordinator Signature of seminar coordinator
12.03.2026

Lect. Dr. Valentin-Florian Rauca Lect. Dr. Valentin-Florian Rauca

Date of approval in the department: Signature of the head of department

Assoc. Prof. dr. Beatrice Kelemen



