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Course Title

Metabolism: Physiology and Pathology

Lecturer

Dr. Eran Levin, Dr. Ofir Levi, Dr. Nir Sade, Prof. Iftach Yacobi
Semester

A

Course requirements

Exam

Final grade components

100% final exam

Course schedule

Week no. Subject and Requirements (assignments, reading materials, tasks, etc.)

1 Dr. Eran Levin
Introduction- atmospheric composition, gas and gas equations, gas solubility,
breathing organs (gills, trachea), respiration in aquatic environment.

2 Dr. Eran Levin
Cutaneous gas exchange, respiration out of the water, lungs, mechanism of lung
ventilation, neuronal control of respiration, V/Q ratio, respiratory quotient (RQ),
respiration in eggs

3 Dr. Eran Levin
Respiration in insects, blood and gas carriers in blood, hemoglobin- function,
Bohr effect.
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4 Dr. Eran Levin
Adaptations for hypoxia, CO, in blood, Haldane effect, swim bladder in fish

5 Dr. Eran Levin
Blood circulation system, basic principles in vertebrates and invertebrates.
Blood vessels

6 Dr. Ofir Levi
Biological clocks
7 Dr. Ofir Levi

Metabolism, energy flow and biological systems, allometry of metabolic rate,
endothermy, and ectothermy

8 Dr. Ofir Levi
Metabolism of movement, evolutionary adaptations for different habitat
9 Dr. Ofir Levi

Ambient temperature and its effect on endotherems and ectotherms. Thermal
adaptations of animals

10 A similar and different description of ATP production in the animal world versus
the plant world - concept presentation
The membrane, compartments and electron current that activates a proton
pump, common to all ATP chlorophyll and antenna production systems - the
structure of the antennas in photosynthetic productions and the presentation of
the two contradictory theories to explain the transfer of light energy to reaction
centers: quantum coherence versus Fert In general and photosynthetic in
particular. Detailed explanation of the Z scheme of each of the electron relay
stations and their function - a preliminary description of the proton pumping
driven by the Q-cycle electric current.
Photosynthesis sites / organelles - prokaryotes versus eukaryotes.
Structure and function of the photosynthetic complexes - methods for the
separation and study of membrane proteins. Details of the cofactors in each of
the complexes, their role, composition and times of energy transition in them.
Description of Mahler's reaction and eating oxygen in photosystem 1.

11 Alternative Electron Flow: Linear vs. Circular Flow, Alternative Electron Receivers
- Protons for Hydrogen Oxygen to Water Description of the benefits of these
mechanisms as a tool to protect against over-recycling of the system.

e Light protection mechanisms - the xanthine mechanism and antenna
aggregation how to lead to energy conversion to heat, antenna migration,
reaction center destruction. Mechanisms and operating times and relaxation
and correction of each of them.
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e Carbon fixation - Kelvin circuit, evaporation mechanisms of oxygen Kelvin
circuit - enrichment mechanisms

Carbon dioxide.
e Experimental demonstration of methods and principles of photosynthesis
measurement — PAM And an oxygen sensor
Photosynthesis Engineering - Objectives and Examples, The process of producing
photosynthetic hydrogen

12 Plant water relationships - introduction and diffusion rules.
Water movement in the plant cell, water potential, osmotic potential,
turgor pressure, gravimetric potential, methods for measuring potentials in
plants, demonstration of measuring leaf osmotic and water potential

13 Water movement at the whole plant- from root to the atmosphere.
Transpiration, root pressure.
cohesion adhesion theory. Demonstration of measuring leaf transpiration.
Water use efficiency, regulation of water loss through stomata.
Different strategies for water use in crop plants. Demonstration of measuring
water use efficiency in plants.
lons and mineral absorption and movement through the roots systems

14

Required course reading

Optional course reading
1.
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