
Chapter 9 Study Guide

Know all items of the chapter summary except nos. 15, 16, 17, as well as study exercises except
10, 11, 12 and 13.
1.  What are the biological functions of lipids?
2.  Be able to draw the structures of any fatty acid given its symbol, such as 18:3 )9, 12, 15 for "-
linolneate..  Know the difference between saturated, unsaturated, polyunsaturated, cis vs. trans
double bonds, T (omega)-3 vs. T-6 fatty acid?  Why are they amphipathic and what type of
amphipathic structures do they form in water?  What is the thermodynamic driving force for the
formation of these structures?
3.  What are triglycerides (triacylglycerols)?  How is their melting point dependent on chain
length and unsaturation?  Why are they efficient energy stores, and where are they stored?  Be
able to draw a generic triglyceride.
4.  Know the important membrane components, the phospholipids, based on either glycerol
(glycerophospholipids) or sphingosine (sphingophospholipids).  Be able to draw
phosphatidylserine, phosphatidylethanolamine, phosphatidylcholine, phosphatidylinositol,
sphingomyelin.  I would supply the structures of the alcohol head groups (which you would have
to recognize) and of sphingosine, so you would only have to recognize these on the information
page.  What is a plasmalogen and its likely function, as suggested by its vinyl ether group.
5.  Know also, and be able to draw: ceramides, gangliosides and cerebrosides (generic),
lysophospholipid.  What important functions do gangliosides perform?
6.  What are phospholipases?  Lipases?  Tay-Sachs disease?
7.  Be able to recognize the structure of cholesterol.  What are the biological functions of
cholesterol?  What classes of steroid hormones are derived from cholesterol?  What is a
cholesteryl ester and what is its function?  Know the vitamin D story told in class.  Know the
functions of the other fat-soluble vitamins discussed in class (vitamins A, E and K), and also of
coenzyme Q.
8.  What is a lipid bilayer, what types of lipids are involved in their formation, and why do they
form?  Why are membranes formed from phopsholipid bilayers, whereas phospholipid 
monolayers, for example, surround droplets of triglyceride stored in adipose cells?  What are the
possible types of lipid mobility within a membrane?  Why is lateral diffusion much faster than
transverse diffusion?  What are the gel and liquid crystalline states and how do they depend on
lipid composition, including cholesterol?  Why is important for the membrane to be fluid?
7.  What are eicosanoids, what are they derived from, what do they do?  Know the aspirin story. 
8.  What are some functions of membrane proteins?
9.  What are the types of membrane proteins?  Why are peripheral proteins more similar in
structure to globular proteins such as myoglobin than integral proteins?  What is unique about
the structure of integral proteins?  What can a hydropathy plot, such as Figure 9-21 , tell about
the structure of an integral protein (also, compare to Figure 6-35)?  Know  glycophorin as
discussed in class.  What functions are mediated by the integral membrane proteins
bacteriorhodopsin and the photosynthetic reaction center in purple photosynthetic bacteria? 
Why do these functions require these proteins to be membrane proteins?  Compare the
membrane-spanning domains of glycophorin, bacteriorhodopsin and the photosynthetic reaction
center in purple photosynthetic bacteria.
10.  What is a porin?  How and why are lipids linked to proteins?
11.  What information did the experiments whose results are depicted in Figures 9-27 and 28



give?
12.  What is the fluid mosaic model of a biological membrane?  Know the important features as
discussed in class and depicted in Figure 9-26.
13.  What are important functions and features of the membrane skeleton of a red cell membrane
(Figure 9-31) What are the functions of spectrin, ankyrin and the anion channel Are these
peripheral or integral proteins?  Know details only as discussed in class.
14. What types of lipid asymmetry of membranes are there in biological membranes?  How is it
possible to establish and maintain membrane lipid asymmetry across a membrane?  What are
flipases and phospholipid translocases, what is their involvement in transverse lipid asymmetry,
and how do they differ (note that I forgot to discuss this item in class)?
15.  What are lipid rafts, what are they composed of, what is their alleged function?
9. Problems: 3, 4, 8, 9, 10, 11, 13, 16


