Topic 3.  Membranes and extracellular matrix
Questions

1. Define basic terms: diffusion, osmosis, transporter, channel protein, pump, ligan, receptor, G-protein, secondary messenger, membrane potential. 

2. Please draw a plasmatic membrane and mark lipids and proteins. 
3. Please watch 3 animations and compare mechanisms of membrane transport.
4. Please describe an example how ligand and receptor is used to regulate ionic channel. 

5. Please draw a scheme to show stages of receptor dependent and receptor independent endocytosis.

6. Exocrine and endocrine secretion. Please give an example.

7. Cellular receptors and intracellular signal pathways. Please give an example.

8. Please characterize main types of extracellular matrix, describe molecules what are involved in formation of extracellular matrix.

9. Please draw a  basal membrane, mark basic parts and molecules.

10. Please characterize main types of cell junctions.

11. Please give an example of molecular structure of cell junctions,  

Procedure
1. Size of organoides in a cell 

· Magnification – 40 x. Locate periphery of a leaf in the center of field of view.
· Magnification – 100 x. Locate leaf cells to the center of field of view and find right focus.
· Magnification – 400 x. Find and focus a cell with clearly distinguishable green spherical chloroplasts.
· Measure diameter of 3 DIFFEREN chloroplasts. Calculate diameter in micrometers, 
      1 unit = 2,5 (m if magnification is 400x.
· Draw a single cell. Length in a drawing not less than 5 cm. 
· Mark: Cell wall, chloroplasts, vacuole, cytoplasm. Use appropriate colors.
Table 1. Length of chloroplasts in the elodea leaf cell.
	Nr.
	Diameter of a chloroplast

(units)
	Diameter of a chloroplast

((m)
	Example of calculation:



	1.
	
	
	

	2.
	
	
	

	3.
	
	
	

	Average
	
	
	


Evaluate the degree of cell differentiation according to diameter of chloroplast: Expanding cell – 
5-7 μm, differentiated 3-4,9 μm, senescent <3 μm.

_____________________________________________________________________________________

2. Motility of celular organoides 

· Magnification – 100 x. Locate leaf cells with cytoplasmic streaming to the center of field of view and find right focus.
· Magnification – 400 x. Find and focus a cell and turn eyepiece ruler to see straming along the ruler.
· Choose 10 or 15 units and measure time spent for a movement.
· Calculate speed of movement.
· Phone call to a cell.
Temperature __________, pH _____________

Table 2. Speed of chloroplast movement in alive Elodea leaf cells.
	Nr.
	Distance ((m)
	Time   (s)
	Speed ((m/s)

	
	
	
	

	
	
	
	

	
	
	
	

	Average
	
	
	


1. Location of chloroplasts in a celli n the beginning of an experiment?

_____________________________________________________________________________________

2. Characterize process of movement in different cells?
3. How was changed the location of chloroplasts in a cell during the experiment
4. How phone call changed movement of chloroplasts along, „x”, „y” and „z” axis?

_____________________________________________________________________________________
3. Plasmolysis
· Magnification – 40 x. To take out a preparation.

· Add 40 (l of NaCl solution on the upper border of glass slide and coverslip.

· Attach filter paper to the opposite border of glass slide and coverslip.

· Repeat 3 times.

· Observe plasmolysis with magnification – 100 x and 400x.
· Magnification – 400 x. Measure length and wideness of the cell, measure length and wideness of cytoplasm.

· Calculate degree of cytoplasmic shrinking.
· Draw a single cell. Length in a drawing not less than 5 cm. 
· Mark: Cell wall, chloroplasts, vacuole, cytoplasm. Use appropriate colors.
	Celli in a water environment
Magnification

Scale bar:        (m
	Cell in 10% NaCl water sollution

Magnification

Scale bar:        (m


Table 3. Area of Elodea leaf cell cytoplasm before and after plasmolysis.
	Nr
	Cell length (units)
	Cell wideness (units)
	Length of cytoplasm (units)
	Wideness of cytoplasm (units)
	Decrease of area 
( %)

	1.
	
	
	
	
	

	2.
	
	
	
	
	

	3.
	
	
	
	
	

	
	
	
	
	Average 
	


PAGE  
2

