Chapter 6: Membranes
I. Introduction


A. Cell Survival Requires Interactions With the 


 


B. Every Cell Is Encased in an Interactive Plasma Membrane (


)

II. The Lipid Foundation of Membranes

A. Membranes Are Composed of 

 Collections Within a

    Framework

B. Phospholipids



1. Form the foundation of 


 




a. Backbone is a three-carbon glycerol molecule



2. One end of the molecule is strongly 

 and water



3. The other end is strongly 

 and water



4. Phospholipids are diagrammed as a 
 head with two 

 tails


C. Phospholipids Form 
 Sheets



1. Interactions between phospholipids and water




a. Nonpolar

 are pushed away from water molecules




b. Nonpolar tails cannot form 

 bonds with water



c. Water molecules form bonds with each other excluding nonpolar

                               tails



2. Spontaneously form a lipid bilayer 




a. Polar
 face water on either side




b. Nonpolar tails face 

 toward each other 



3. 


 sheets are the foundation of biological membranes




a. Nonpolar interior 

 water-soluble molecules- do not




b. 

 in the lipid bilayer allow passage of polar molecules


D. The Lipid Bilayer Is 



1. Lipid molecules move within the stable bilayer 



2. In the fluid mosaic model, proteins float in the

III. Architecture of the Plasma Membrane


A. Cell Membranes Are Assembled From Four Components 



1. 


 foundation 




a. Other components distributed within foundation




b. Provides a 


 which is a barrier to 





2. 




 




a. Move within the lipid bilayer, not located in fixed positions




b. Provide 

    through which molecules and information pass



3. Interior protein network




a. Cell shape of RBC’s -




b. Clarthins-                 proteins to a specific site





1) line coated pits to facilitate the binding of





2) lipoprotein



4. Cell surface markers – Glycolipids and glycoproteins




a. glycoproteins – self recognition - 




b. glycolipids – tissue recognition -





B. Types of Membrane Proteins



1. Cell surface receptors




a. Include 

 proteins – sensitive to 



2. 



 wind back and forth through the membrane

                               and carriers -




a. Create a 
   in the membrane like that in a donut




b. 



 pass through these channels




c. Example: photosynthetic transmembrane protein



3. Attach to the cytoplasm




a. link cells to the 



4. Enzymes – cause interior



5. Cell surface identity markers – identify them to


6. Cell adhesion proteins -  cells “           “ themselves to one another

                      either temporarily or permanently

IV. Transmembrane Proteins


A. Single pass anchors



1. single nonpolar anchor



2. attach cytoplasm                     to the plasma membrane



3. receptors for extracellular signals




a. outside information is translated into interior




b.


B. Multipass channels and carriers



1. multiple segments form a 



2. used for



3.                 carry  molecules across the membrane



4. used for all                                  ions and molecules


C. Pores



1. formed by a         



2. common in                                 of bacterial membranes



3. allow molecules to pass through

V. The Passage of Water Into and Out of Cells


A. Molecules 


 in Water Are in Constant Random Motion



1. 

 




a. Causes net movement from higher to lower concentration




b. Equilibrium when there is 

 concentration



2. Aqueous solution: a mixture of water and molecules




a. 

: water, most common molecules in the solution




b. 

: other molecules dissolved in the water



3. Both water and molecules diffuse 

 their concentration gradient

B. Osmosis



1. 

 prevents equal motion of solvent and solute




a. Many solutes 

 pass through biological membranes




b. Water can freely pass through membrane - through



2. 


: diffusion with net movement of water across a 

                      membrane 



3. Concentration of all solutes establishes 




a. Solution with higher concentration is 




b. Solution with lower concentration is 




c. Solutions with equal concentrations are 




d. Cellular changes 





1) 

 (looses water) when the cell cytoplasm is 

                                        to the extracellular fluid



 





2) 

(gains water) when the cell cytoplasm is 





    to the extracellular fluid
        

4. Hydrostatic pressure of cytoplasm pushes against cell membrane




a. Osmotic pressure: force required to stop osmosis across

                               membrane 




b. 



 between osmotic concentration difference

                               and pressure prevents animal cells from





1) When pressure is too high most unsupported cells





2) Cells with 


 can withstand pressure and will

                                        not burst 


C. Maintaining Osmotic Balance – Isosmotic solutions



1. Water removal - 




a. Gaining water is a dilemma of eukaryotes in fresh water




b. 


 with respect to environment




c. Water removal, extrusion, requires expenditure of 




d. Example: contractile vacuole of Paramecium



2. Plant cell walls -




a. Plant cells do not circulate in isosmotic solution


b. Cells are 


 with respect to their immediate 

                               environment




c. Possess a high solute concentration within the 




d. Osmotic pressure pushes cytoplasm against cell wall, causes 




e. 


: internal pressure of plant cells



3. Many cells adjust internal solute concentration to match 




a. Cells are 


 with environment- no net




b. Cell is in osmotic balance with environment





1) ocean organisms to 





2) terrestrial organisms circulate                              over cells
VI. Bulk Passage Into and Out of the Cell


A. Endocytosis



1. Mechanism to get 




 molecules through cell

                      membrane



2. Membrane encircles and engulfs food particle



3. Part of exterior medium captured within a vesicle


B. Types of Endocytosis



1. 


: material brought in is particulate



2. 


: material is liquid, contains dissolved molecules




a. egg cell



3. Receptor-mediated endocytosis




a. Associated with transport of 

 macromolecules




b. Cytoplasmic side of plasma membrane is covered with clathrin



c. Indentations in plasma membrane called clathrin-coated pits 




d. Pit 

 over when proper molecule enters




e. Process is 


, very fast but transient



5. Fluid-phase endocytosis is same process with fluids


C. 


: Reverse of Endocytosis



1. Materials 


 from cell by discharge from surface vesicles 



2. Utilized by plants to construct 



3. Includes protist contractile vacuole discharge



4. Used by animal cells to secrete


 materials

VII. Selective Transport of Substances Across Membranes


A. Disadvantages of Endocytosis and Exocytosis



1. Requires expenditure of large amounts of  



2. Not usually 


 to materials brought inward



3. Selective permeability gained through use of


 or 


B. Diffusion of Ions Through Channels



1. Review definitions of ion, cation and anion



2. Due to charge, 

 are repelled by 

 lipid bilayer interior



3. Movement of ions requires membrane 




a. Water-filled pore spans membrane




b. No interaction between 

 and




c. Net movement dependent on concentration and voltage


C. Facilitated Diffusion 



1. 



 allow passage of certain molecules in both 

                      directions


2. Facilitate movement with physical binding



3. Rate of movement can become saturated




a. Increasing concentration affects movement only to a certain point




b. When all carriers are occupied diffusion reaches its 



4.Three major characteristics of




a. specific




b. passive -




c. reaches saturation-




d. Example: transport of Cl and HCO3 in red blood cells


5. Prevents buildup of 


materials 


D. Active Transport



1. Transport of molecules against 




a. Expends 




b. Involves highly selective 




c. Molecules moved may be 






       




d. Enables cell to concentrate materials inside itself




e. Allows cell to

 materials even if concentrated on outside


2. The sodium-potassium pump




a. Cells maintain 

 internal concentration of 
: pump it      




b. Cells maintain 

 internal concentration of 
: pump it 




c. Energy provided by adenosine triphosphate (      )



d. Associated with conformational changes in transmembrane protein 





1) Three molecules of      bind to cytoplasmic subunits





2) Complex binds, cleaves one ATP; ADP released, Pi remains

     bound





3) 
  Na+ molecules move across channel are released on

                                        outside





4) Complex binds        K+ molecules





5) Pi released, complex disassociates K+, released to the





6) Freed phosphorus protein reverts to its                

                                        structure exposing           to the cytoplasm




e. Process removes three        and brings in two  



3. Coupled Transport




a. energy is                   as one molecule moves down the gradient

                               and this energy is used to               another molecule

                               the gradient





1)                gradient is used to transport                  

                                        into cells





2)                   bind to the transport protein





3) called



c. 



couples Na+ movement with         or 





1) Na+ and molecule bind to same transport protein





2) Bind on opposite sides of membrane -                    

                                        move in opposite directions





3) Na+ moves 

 its gradient





4) Molecule extruded against its concentration gradient



4. The proton pump




a. Involves two special transmembrane protein channels





1) One pumps 


 (H+) across membrane,

                                        expends 





2) Creates proton 

 with more H+ on outside of 

                                        membrane





3) 


 drives protons back down concentration

                                        gradient





4) Protons return by other channel coupled to 

                                        production




b. Process called 

VIII. The Importance of the Plasma Membrane 


A. 




 Separates Cell From Its Environment


B. Membrane Embedded 

 Enable Cell to Communicate With Environment

