CHAPTER 7 

***  Plasma membrane is boundary that separates living cell from its nonliving surroundings:  8nm thick, surrounds cell & controls chemical traffic, selectively permeable, unique structure determines function & solubility characteristics

I. Membrane models have evolved to fit new data:  science as a process 

A. Early Models – indirect evidence

B. 1935:  Danielli & Davson incorporated results from solubility studies to propose model of cell membrane structure

1.

2.

3.

C. 1950’s:  electron microscopy allowed biologists to view plasma membrane & provide support for D & D

1.

2.

3.

D. problems w/ D& D model:

1.

2.

E. 1972:  Singer & Nicolson proposed fluid mosaic model

1.

2.

3.
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II. A membrane is a fluid mosaic of lipids, proteins and carbohydrates

A. The Fluid Quality of Membranes

1.


a.


b.


c.


d.

2.


a.


b.

B. Membranes as Mosaics of Structure & Function

1.  proteins occur in two spatial arrangements:


a.  Integral proteins:

b. Peripheral proteins:

2. membranes are bifacial:

a.

b.

C. Membrane Carbohydrates and Cell-Cell Recognition

1.  cell-cell recognition:

a.


b.

2.

III. A membrane’s molecular organization results in selective permeability

· selective permeability =

· depends on:

A. Permeability of the Lipid Bilayer

1. Nonpolar (hydrophobic) Molecules:

a.

b.

2. Polar (hydrophilic) Molecules:

a.

b.

c.

B. Transport Proteins

1. transport proteins =

a.

b.

c.

IV. Passive transport is diffusion across a membrane

· concentration gradient =

· net directional movement =

· diffusion =

-

-

· in absence of other forces:

-

-

· passive transport =

-

-

-

V. Osmosis is the passive transport of water

· hypertonic solution =

· hypotonic solution =

· isotonic solution =

· osmosis =

· osmotic concentration =

· osmotic pressure =

VI. Cell survival depends on balancing water uptake and loss

A. Water Balance of Cells Without Walls

1.


a.


b.

2.


a.


b.

B. Water Balance of Cells With Walls

1.  in hypertonic:

2.  in hypotonic:

3.  isotonic:

VII.  Specific proteins facilitate the passive transport of selected solutes


*  facilitated diffusion =


*


*


*


*

VIII.  Active transport is the pumping of solutes against their gradients


*


*


*


*

IX.  Some ion pumps generate voltage across membranes


*  membrane potential =



-



-



-


*  2 forces drive passive transport of ions across membranes


*  electrochemical gradient =


*  electrogenic pump =



-



-

X.  In cotransport, a membrane protein couples the transport of one solute to another


*


*  one mechanism:

XI.  Exocytosis and endocytosis transport large molecules

	Exocytosis
	Endocytosis

	
	



*  There are three types of endocytosis:



1.  Phagocytosis =



2.  Pinocytosis =



3.  Receptor-mediated endocytosis =

Progressive Stages of Receptor-Mediated Endocytosis



*



*

XII.  Specialized membrane proteins transmit extracellular signals to the inside of the cell

