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Basic Information:
Course Title: PHOTOPROCESSES IN BIOLOGICAL MEMBRANES

Lecturer: Prof. Emilia Lyubomirova Apostolova, PhD
Phone: +359 898 67 25 61
Email: emya@bio21.bas.bg and emilia.apaostolova@agmail.com

Total Teaching Hours: 20 hours of lectures and 10 hours of laboratory exercises

Annotation (up to 150 words)

Molecular mechanisms of the photosynthetic process are the subject of continuing interest. The
optimum activity of the photosynthetic apparatus depends on the efficient absorption of the light and
the regulation of energy transfer to reaction centers, which is performed by light harvesting complexes.
Research of the photosynthetic membranes in recent years shows their dynamic features, including
changes in structure, composition, and functions of the photosynthetic apparatus under the influence of
environmental conditions.

Course content (brief description by topics or modules)

Topic / Module 1: Photosynthetic membranes. Composition, physical properties, and organization.

Topic / Module 2: Primary processes of photosynthesis. Components of the photosynthetic electron
transport chain. Mechanisms of photosynthetic oxygen evolution and
photophosphorylation. Relationship between the structural organization of the
photosynthetic apparatus and its functional activity.

Topic / Module 3: Changes in the photosynthetic apparatus under various abiotic stress factors.
Molecular mechanisms of plant adaptation to environmental changes.

Topic / Module 4: Laboratory exercises: fractionation of subcellular structures; absorption and
fluorescence spectroscopy; polarographic method for determining the photochemical
activity of the electron transport chain; determination of oxygen yields under flash
and continuous illumination.

Teaching and assessment methods
Lectures and exercises

Evaluation after interview with the doctoral student.

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

e Study of the organization and processes occurring in photosynthetic membranes, along with a
discussion of how environmental changes influence their structure and functional activity.

e Introduction to some biophysical methods for studying the functional activity of the
photosynthetic apparatus.

e Introduction to methods for isolating the components of the photosynthetic apparatus.

e Influence of abiotic environmental stress factors on the structure and functional activity of the
photosynthetic apparatus.
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Additional information:
The lecture course and laboratory exercises are suitable for doctoral students in biophysics, biology,
plant physiology, and biotechnology
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