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	Subject status:
	Elective

	Preliminary Examination Obligations
	

	Access limitations on the subject:
	

	Explanation of ECTS value:
	The number of ECTS points corresponds to the number of hours required for the realization of teaching duties and exam preparation

	Subject goal:
	Describe the structure of biological membranes, define the basic principles of intracellular signaling and the mechanisms of interaction between signaling molecules, identify different families of transport proteins and describe the types of transmission through biological membranes, single out signaling molecules that are potential therapeutic targets. Apply the acquired knowledge and skills in courses in the higher years of pharmacy studies, which in their program include the passage of the drug through biological membranes, the interaction of the drug with cell receptors and with intracellular molecules, diagnosis of various diseases..

	Description of general and specific competences (knowledge and skills) / learning outcomes
	After passing the course, the student will be able to:

• Describe the dynamics, structure and organization of biological membranes.

• Explain the influence of the membrane structure on the transfer of various ions and molecules through the membrane.

• Identify the main groups of transport proteins embedded in the membrane and compare the different types of transport through the membrane.

• Define the types of cell death.

• Compare different signal transmission mechanisms.

• Analyze the biological responses resulting from the activation of signaling pathways and explain what the final biological response of cells depends on.

• Recognize the importance of signaling molecules in diagnostic and therapeutic applications.

	Course content:
	1. Dynamics and structural organization of biological membranes: lipids and proteins in the membrane.

2. Membrane proteins: types of membrane proteins, integral proteins, peripheral proteins, binding forms of peripheral proteins, synthesis, organization and transfer of lipids with regard to the asymmetry of lipids in the membrane.

3. Carbohydrates and lipids from cell membranes: carbohydrates and selectins, modification of carbohydrates in the Golgi apparatus, the purpose of glycosylation, specific glycosylation of lysosomal enzymes - diseases related to incorrect glycosylation.

4. Transfer of small molecules across the cell membrane: types of transfer through biological membranes, gradients and forces in transfer, carrier proteins, protein channels, ion channels, control of gap junction opening and closing, acetylcholine receptor, structure of Na+ channels, structure of K+ channels, three types transport via carriers, Na+/K+ ATPase action cycle.

5. Different families of transport proteins: transport ATPases, ABC transport proteins, CFTR in cystic fibrosis, MDR - multipurpose drug transporter, glucose transport; transmission mechanism, asymmetry of transmission distribution.

6. Signal transmission in the cell and between cells: signaling pathways related to cAMP and cGMP, G proteins-dependent receptors, Ca2+ as a second messenger, the action of protein kinase C.

7. Programmed cell death - apoptosis: morphological characteristics of apoptotic cells; viability tests
8. Caspases: activation and inhibition of the caspase cascade; caspases and apoptosis; caspases as therapeutic targets.

9. Mitogen-activated protein kinases (MAPK): MAPK signaling pathway; regulation of MAPK activation; MAPK-activating kinases; MAPK-inhibiting phosphatases; MAPK as therapeutic targets.

10. Bcl-2 proteins: the role of Bcl-2 proteins in cell survival; communication between Bcl-2 protein, MAPK and caspases; Bcl-2 proteins as therapeutic targets.

11. Heat shock proteins (Hsp): the role of Hsp proteins in cell survival; Hsp proteins as therapeutic targets

	Teaching methods /learning methods:
	Lectures, lab excercises

	Other Student Obligations (if foreseen):
	

	Assessment Methods / Methods of Examination
	Written and oral examination method
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