Chemistry 4202





Name _________________________________

Homework 5
15 points


1.
Olestra is a non-caloric fat substitute. Answer the following questions about Olestra’s structure. 
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(a)
Olestra is derived from what disaccharide?

(b)
Identify the glycosidic linkage and describe how it is formed.
(c)
Despite its fatty content, Olestra is a non-caloric fat substitute. Why?

(d)
It has been proposed that eating foods with Olestra can lead to nutritional deficiencies. How could this happen? With what nutrients? What has been done to prevent this from happening?

2.
Which of the following compounds is obtained after complete hydrogenation of linoleic acid?


A. 
Palmitic acid




B. 
Oleic acid


C. 
Myristic acid


D.
Stearic acid

3.
Which one of the following statements about fatty acids is incorrect?

A. 
Almost all fatty acids found in mammalian tissues are of the straight chain variety, but branched chain fatty acids do exist in nature.

B.
The vast majority of the fatty acids found in the plasma are “free,” that is, are not esterified to another compound.

C.
Unsaturation in a fatty acid chain lowers its melting point.

D.
In general, the longer the chain length of a saturated fatty acid, the higher its melting temperature.

4.
Which amino acid is the precursor for the synthesis of the sphingosine found in glycolipids?

5.
What are the polar and nonpolar parts of each of the following classes of lipids?


(a)
Cholesterol

(b)
Glycerophospholipids


(c)
Gangliosides
6.
Which of the following is not a reason why the term “fluid” is appropriate to describe the fluid mosaic model of the biological membrane?

A. Many proteins found in membranes are not stationary, but undergo constant lateral motion.

B. The fatty acid chains of the membranes lipids are able to move by rotation about their carbon-carbon single bonds.

C. Individual lipid molecules can diffuse laterally in the plane of the bilayer.

D. Individual lipid molecules often flip-flop from one side of the bilayer to the other.

E. Cells undergo mitosis without leaking cytoplasmic components into the extracellular space

7.
Consider the following questions about the possible structure of membrane proteins.

(a)
The highly polar backbone C=O and N-H groups of the polypeptide chain need to be “neutralized” as a polypeptide chain crosses the hydrophobic core of a membrane bilayer. What two types of protein structural motifs are generally used by integral membrane proteins to solve this problem for their membrane-spanning domains?

(b) Recall that an -helix has 3.6 amino acid residues per turn, and a pitch of 0.54nm/turn. The thickness of the lipid bilayer in biological membranes is about 30 Å (3.0 nm). How many amino acid residues in an -helical conformation would be required to cross a membrane?

(c) The following amino acid sequence is from an integral membrane protein that is thought to have a single membrane -helix:

R G P K I P S I A E G D L M V G A L L L L V V A L G I G L F M L V F R R R H

Underline the most probable portion of this sequence that could span the core of the lipid bilayer in -helical conformation.

(d) What types of amino acid residues would you expect at the termini of a membrane-spanning -helical segment, interacting with the lipid head groups on either side of the lipid bilayer? Does your proposed membrane-spanning helix from part (c) have such residues adjacent to its termini?
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