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Basic Information:

Course Title: PHOTOSYNTHETIC MEMBRANES. APPROACHES FOR STRUCTURAL AND
FUNCTIONAL ANALYSIS

Lecturer: Prof. Sashka Krumova, PhD

Phone: 02 979 26 08

Email: sashka.b.krumova@gmail.com

Total Teaching Hours: 30 h

Annotation (up to 150 words)

The course is targeted towards PhD students interested in plant biophysics and physiology. More
specifically the topics include structural organization of photosynthetic membranes, its role for the
optimization of the photosynthetic processes and for plant adaptation to the environment. The basic
methods for characterization of photosynthetic membranes in higher plants and cyanobacteria, in
structural and functional aspects, will be reviewed.

Course content (brief description by topics or modules)

Topic / Module 1: Methods for characterization of the structural organization of photosynthetic
membranes. Role of thylakoid stacking for the optimization of the photosynthetic process.

Topic / Module 2: Pigment —protein complexes and supercomplexes. Structure, macroorganization and
role of lipids and protein subunits.

Topic / Module 3: Lipid polymorphism in photosynthetic membranes. Experimental approaches for its
characterization and physiological role.

Topic / Module 4: Photoprotection mechanisms. Non-photochemical quenching of chlorophyll
fluorescence. Xanthophyll cycle. Role of the light-harvesting complexes of photosystem I and II.

Teaching and assessment methods

Lectures and practical exercises (isolation of thylakoid membranes and membrane fragments,
determination of chlorophyll concentration, absorption and fluorescence spectroscopy, circular
dichroism)

Assessment — written exam and interview

Competencies acquired as a result of training (3—5 points)

Deep understanding of the structural organization of thylakoid membranes and mechanisms for
photoprotection of the photosynthetic apparatus.

Gaining practical skills for thylakoid membranes preparation and manipulation.
Gaining skills for analysis of the structural macroorganization of thylakoid membranes.
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Additional information (optional) (e.g., special requirements, laboratory equipment, prior
knowledge)



