G. CELL PROCESSES & APPLICATIONS
Membranes in and around the cell.

A. [image: image13.bmp]Cell membrane = phospholipids in a double layer.
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B. Animal cell membrane:  the outer ‘skin’ of an animal cell.


1. Proteins are stuck on the outside as well as on the inside and through the membrane.
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page 68, fig. 4.1
This is why the model of the cell membrane we usually use is called the fluid mosaic model.
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a. The phospholipids NEVER change.


b. The proteins may change.

They’re usually proteins that either:


i. carry molecules into or out of the cell.  
(e.g. enzymes going out)
Check out video:  http://www.youtube.com/watch?v=GFCcnxgXOhY
ii. Receive molecules that influence cellular activities.  (such as hormones)
Check out video:  http://www.youtube.com/watch?v=ejq99wLEMTw
Text page 69, figure 4.2.
2. Chains of simple sugars are often attached to either the proteins or the phospholipids (or both)


a. glycoprotein:  carb chain attached to protein


b. glycolipid:  carb chain attached to LIPID


c. Glycoproteins and glycolipids are ‘markers’ for cell identification.  (like the cell’s address)
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C. Membranes inside the cell.

e.g.  Membranes around mitochondria, endoplasmic reticulum, golgi, nucleus, …
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	Vacuole
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1. These membranes have the same STRUCTURE (fluid mosaic model) as the outside membrane.
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2. However, they                     have 
- glycolipids …or…   glycoproteins
THEY DO HAVE PROTEINS, JUST NOT GLYCOPROTEINS.
G. CELL PROCESSES & APPLICATIONS part II
D. Permeability of the Cell Membrane

1. All sizes of molecules can pass through the cell wall (plants!).


2. Cell membrane is SELECTIVELY PERMEABLE.
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· Also called: differentially permeable.
a. small molecules diffuse through.


b. Large molecules that are needed CAN’T diffuse through but are transported in.


c. Wastes: diffuse out or get transported out.


d. 4 ways things get across the cell membrane:

i. diffusion
(called osmosis if it’s water diffusing)
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facilitated transport 
also called facilitated diffusion
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iii. active transport
( Carried out/in by the membrane proteins.

iv. endocytosis (…or exocytosis)
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E. Diffusion


1. particles move from an area of higher concentration to wherever the concentration is lower.


2. [image: image30.png]


Diffusion continues to occur until concentrations between all  areas is equal.


video:  Diffusion of dye in agar gel:  http://www.youtube.com/watch?v=eebPrMpKG7c
3. Four things affect the RATE (speed) of diffusion.


a. concentration gradient

=the size of the difference between the concentrations.

Video:  http://www.youtube.com/watch?v=VvFnR91Jjro
b. size and shape of the molecule diffusing (SOLUTE molecule size & shape)


… and of the molecules of the liquid being diffused into (SOLVENT molecule size & shape)
** LARGER molecules, just like larger objects, are harder to get moving


Starch is a LARGE molecule.  Glucose is much smaller.  Glucose diffuses faster than starch.


c. temperature:  hotter = faster than colder.

Video = Diffusion in hot vs cold water :

http://www.youtube.com/watch?v=FT6QVod-ppo
d. state of the solute & solvent

solid

<
liquid
<
gas

4. Cytoplasmic streaming:

· ’stirring’ of the cytoplasm.
helps to MIX all the molecules up … 
· …speeds up diffusion.
http://www.daviddarling.info/encyclopedia/C/cytoplasmic_streaming.html:  ...says...CYTOPLASMIC STREAMING IS: 

The movement of cytoplasm within a living cell. Cytoplasmic streaming, also called cyclosis, transports nutrients, enzymes, and larger particles within cells, enhances the exchange of materials between organelles, as well as between cells. In some unicellular organisms, such as amoeba, it provides the mechanism for cell locomotion.
web videos:  

[1] Elodea:  http://www.youtube.com/watch?v=iNX9fP1yfT8
[2]   Amoeba:  http://www.youtube.com/watch?v=7pR7TNzJ_pA
5. Very few molecules are able to DIFFUSE into or out of the cell.


a. Lipid soluble molecules can dissolve in oil or fat & thus pass through the membrane easily…

…because the membrane is a phosphoLIPID.

LIPID soluble molecues are NON-POLAR
b. Gases (O2, CO2, …) are EXTREMELY small and diffuse in/out in the direction of their concentration gradient.
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c. H2O can enter/exit cells easily:

The cell membrane has microscopic pores in it.

These pores are lined with proteins.  
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lWater and some small ions can 
get through the pores. 
[e.g. Salt = Na+  Cl -]

F. Osmosis


… special term used when it’s WATER that’s diffusing.
1. Works EXACTLY like diffusion … but it’s water moving from  higher  conc. of water towards  lower  conc. of water.


2. … but we NEVER talk about it as diffusion … nor … about it as movement of water from higher to lower water conc. …

… instead we say that water travels from an area of lower concentration of SOLUTES towards an area of higher concentration OF SOLUTES.



3. The EXACT definition of osmosis… 

Osmosis is the movement of water through a SEMIPERMEABLE membrane, from an area of lower concentration of solutes to an area of higher concentration of solutes.
MEMORIZE THAT!
4. Osmotic pressure:


… the amount of pressure generated by the flow of water when osmosis is occurring.


E.g.1  Put your hand into a flowing stream… you can feel the water pressing  on your hand.
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E.g.2  Turn on a garden hose and, with your hand, feel the pressure flowing out.
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5. Three types of solutions to know:

a.
isotonic:   iso- means ‘same’   
-tonic means ‘concentration’






    time 

· In an isotonic solution, the concentrations in the beaker and the cell are the same.
· Cell = bag = dialysis tube = …


· There is no NET movement of water into or out of the cell.  

…YES…the water still moves in and out, but there is the same amount entering as leaving.






    time 



b. hypertonic solution
· (  more solute in solution than cell.






    time 

Overall, there is a LOSS of water from the bag/cell.  The water travels from the place of lower SOLUTE concentration to the area of higher solute conc.

· In a hypertonic solution, the concentration of the solution is GREATER than in the cell.


· There is NET movement of water out of the cell [or sac].  


· …YES…the water still can move in as well, but there’s more leaving than entering.



c. hypotonic solution
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Overall, there is a GAIN of water in the bag.  The water travels from the place of lower SOLUTE concentration to the area of higher solute conc.

· In a hypotonic solution, the concentration of the solution is LESS than in the cell.


· There is NET movement of water into the sac or cell.  

…YES… some water still moves out as well, but there’s more entering than leaving.  More pressure IN than OUT.
SUMMARY:


Another way you might see osmosis is in a U-tube:
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Video of osmosis:    Hypertonic with thistle-tube:

http://www.youtube.com/watch?v=7WX8zz_RlnE

***  NB:
Red blood cells  ***

Put RBC’s into 3 different solutions:

1. RBC’s in 3% NaCl solution

2. RBC’s in 0.9% NaCl solution

3. RBC’s in 0.1% NaCl solution.

RBC’s normal solute concentration is 0.9%.
What happens in each case?
Cells in solution #1: 

[3%]

Cells in solution #2:

[0.9%]
Cells in solution #3:
[0.1%]
They might even burst/pop.

Same situation … different pictures.

Cells in solution #1 will match with beaker B.

Cells in solution #2 will match with beaker A.

Cells in solution #3 will match with beaker C.


Text page 73.

**  NB: (#2)   Plant Cells **


Plant cell WALL is not flexible …


… and will neither crenate nor burst.
1. Isotonic solution:  No change.

OSMOSING
2. Hypertonic solution:  Water LEAVES cell.

(vacuole will lose water and membrane will pull away from wall

(plant will wilt (vacuole not providing support from inside)


3. Hypotonic solution:  Water enters the cell, but you don’t see much change.  The water will enter until the osmotic PRESSURE pushing water into the cell is the same as the osmotic pressure pushing water out of the cell.

SUMMARY:


G. Active transport



[text p. 74, fig 4.9]
a) protein lined pores in cell membranes carry molecules in/out.

b) Molecules going AGAINST their concentration gradient.

c) REQUIRES energy (ATP used up)
REMEMBER ATP!!!

d) E.g. sodium-potassium pump.

Short video:  http://www.youtube.com/watch?v=STzOiRqzzL4
ATP review:  http://www.youtube.com/watch?v=l5g8M3dbFs4
H. Facilitated transport 



[p.74, fig 4.8]
[facilitated diffusion]  

a) protein lined pores in cell membranes carry molecules in/out.

b) Molecules go WITH their concentration gradient.  They are just being helped to diffuse in because they are too big to get in on their own (OR they are getting in but need to get in faster).


e.g.  glucose, sodium [Na+], potassium [K+], chlorine [Cl-].

c) NO ENERGY used or required.

d) E.g.  glucose transport into cells.

SUMMARY VIDEO:  

diffusion, facilitated transport, and active transport:

http://www.youtube.com/watch?v=1ZFqOvxXg9M
I. Endocytosis



[text page 77]

a) the taking in of substances (larger than molecules) by infolding of the cell membrane.

b) REQUIRES much energy (ATP)

c) Pinocytosis: taking in of liquid substances

d) Phagocytosis: taking in of larger particles.
Phagocytosis: The process by which a cell engulfs particles such as bacteria, other microorganisms, aged red blood cells, foreign matter, etc. The principal phagocytes (cells that can engage in phagocytosis) include the neutrophils and monocytes (types of white blood cells).

Pinocytosis: A cellular process that permits the active transport of fluid from outside the cell through the membrane surrounding the cell into the inside of the cell. In pinocytosis, tiny incuppings called caveolae (little caves) in the surface of the cell close and then pinch off to form pinosomes, little fluid-filled bubbles, that are free within the cytoplasm of the cell.

J. Exocytosis



[page 76]
a) The expulsion of substances from the cell  (exo ( exit) by OUTfolding of cell membrane.

b) REQUIRES much energy (ATP)

Internet video on endocytosis and exocytosis:
http://www.youtube.com/watch?v=1w10R9lv7eQ
*****   End of unit G  *****



Remember ?








Outside of cell


(Has water ! )








Inside of cell


(Has water ! )








NO water in between !





Now, go back up to the phospholipid molecule and draw arrows pointing out the hydrophilic part & hydrophobic parts.





FLUID MOSAIC MODEL:  A model conceived to describe the structural features of biological membranes. The plasma membrane is described to be fluid because of its hydrophobic integral components such as lipids and membrane proteins that move sideways throughout the membrane. That means the membrane is not solid, but more like a 'fluid'. 


The membrane is depicted as mosaic because like a mosaic that is made up of many different parts the plasma membrane is composed of different kinds of macromolecules, such as integral proteins, peripheral proteins, glycoproteins, phospholipids, glycolipids, and in some cases cholesterol, lipoproteins. 








** The ribosome does NOT have a membrane.











Yes, it can select what enters and exits!   (…depending on how big the molecule is).





Means ‘helped’





How FAST stuff gets into/out of a cell depends upon surface area to volume ratio.  (remember?)  Higher SA = faster diffusion/active t./ …





Remember?  All atoms & molecules are in constant motion.








O2  goes INTO cells because there’s a lower concentration of it IN the cell than out.  Vice versa for CO2








Sort of like the sewing around a buttonhole lines the hole so the button goes through easily.





Recall that a solute is the stuff dissolved in the water.








‘HYPER’ means ‘more’ or ‘over’  … as in hyperactive = overactive





‘HYPO’ means ‘less’ or ‘under’  





This shrivelling – like a raisin – is called crenation.





Called Plasmolysis
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