1. a. liquid-ordered; b. liquid-disordered; c. liquid-ordered

2. T; see table 11-1

3. F; carbohydrates are also present, usually as glycoproteins and glycolipids.

4. F; proportions differ by organism and function; see table 11-1.

5. F; content and proportion differ according to function, organ, role in cell, and location.

6. T; the proteins determine the function to a large degree.

7. F; plasma membranes contain glycoproteins on their outer face, but intracellular membranes rarely do.

8. B; triacylglycerols are not amphipathic and so do not aggregate into bilayer.

9. D

10. E

11. A

12. E

13. E

14. A

15. C

16. a. The myelin sheath consists primarily of lipids; it functions as a passive insulator wrapped around the axons of myelinated neurons, and lipids are excellent insulators

b. In vertebrate retina rod-cell outer segments, a very large percentage (>90%) of the membrane proteins consists of just one single protein, the light-absorbing protein rhodopsin. The functions of these cells is to detect light.

c. the plasma membrane of an erythrocyte has many prominent proteins, not one specific one. This membrane is not specialized, but has many functions.

17. a. In water, amphipatihic lipids spontaneously form bilayers that are stabilized by hydrophobic interactions.

a) when biological membranes are viewed in cross section with an electron microscope, they have a thickness of about that expected for a lipid bilayer with protruding proteins on either side.

b) Distributions of electron density, as shown by x-ray diffractions, is as expected for a bilayer structure.

c) Laboratory-made liposomes behave similarly in terms of their impermeability to polar solutes.

d) Membranes prepared and stained using a variety of techniques have been viewed by transmission and scanning electron microscopy. These techniques, especially freeze-fracture (see Box 11-1), reveal views of the biological membranes that are consistent with the lipid bilayer model.

18. The treatments described would release the membrane proteins that are: (a) peripheral; (b) peripheral; (c) integral and peripheral with anchor; (d) peripheral; (e) peripheral with anchor. Peripheral proteins associate with the membrane through electrostatic interactions and hydrogen bonds. They can therefore be released by changes in pH or ionic strength (which disrupt weak, noncovalent interactions), or by additions of urea (which breaks hydrogen bonds). Some peripheral proteins are attached to the membrane by a covalent lipid “anchor” as well; these can be released by the use of an appropriate enzyme. Integral proteins are more firmly attached, through hydrophobic interactions with the lipid bilayer. Thes can be released from the membrane only with detergents, organic solvents, or denaturants. Detergents form micelles with the individual proteins, keeping then in native conformation.
19. Similarities: both types of transport require a protein that spans the bilayer (probably several times) and forms a transmembrane channel that provides a path through which a specific substrate can cross the membrane. Both allow flow of substrate only down its concentration gradient.

Differences:  Transports are saturatable; the rate of transport reaches a Vmax at high substrate concentrations. Ion channels are not saturatable. While transporters speed up the rate at which their specific substrate can cross the membrane, the rate of flux through ion-selective channels can be orders of magnitude greater than for transporters. Thansporters are permanently “open” to their substrate, as long as the concentration gradient exist. Ion channels are transient gates; they open or close in response to a specific signal.
a) Vanadate in an analog of phosphate; it interferes with reversible phosphorylation, inhibiting P-type ATPases. Effects would include the loss of transmembrane electrochemical gradients and increases in intracellular Ca2+ levels. 
b) Cyanide(CN-) blocks energy-yielding oxidation reactions that produce a H+ (proton) gradient. In inhibits F-type ATPases (ATP synthases) and secondary active transport processes powered by proton gradients.

c) Valinomycin binds K+ in a hydrophilic central cavity, while presenting a hydrophobic exterior. This allows diffusion of the complex across the lipid bilayer of membranes, dissipating K+ ion gradients .Valinomucin disrupts secondary active transport systems.

20. (a) Vanadate is an analog of phosphate; it interferes with reversible phosphorylation, inhibiting P-type ATPases. All functions listed for P-type ATPases would be blocked.
(b) Cyanide (CN-) blockes energy-yielding oxidation reactions that produce a H+ (proton) gradient. It inhibits both F-type ATPases (ATP synthases) and secondary active transport processes powered by proton gradients.

(c) Valinomycin binds K+ in a hydrophilic central cavity, while presenting a hydrophobic exterior. This allows diffusion of the complex across the lipid bilayer of membranes, dissipating K+ ion gradients. Valinomycin disrupts secondary active transport systems.
