1． Why are monosaccharides appropriately named “carbo hydrates”?

They composed mostly of carbon and hydrogen and oxygen, and mostly have the formula of (CH2O)n。
2． Why are monosaccharides soluble in water but not in nonpolar solvents?

This is because they are polar molecules.

3． What are the naming conventions for monosaccharides?

(Lehninge4e P240/5e P237-238) Each of the eight aldohexoses has its own name; for four and five carbon ketoses, they are named by inserting ‘ul’ into the name of a corresponding aldose; Ketohexoses are names in other specific names.

4． The word “chiral” is derived from the Greek word meaning “hand”. How does this relate to the structure of carbohydrates?

Carbohydrates have asymmetric center and thus can occur in two non-superimposable mirror-image forms like the left hand and the right hand.

5． How many D isomers would an aldopentose have? How many total isomers?

Four & Eight

6． What is a possible explanation for the observation that most of the hexoses found in living organisms are D isomers?

They have to adopt specific conformation with other molecules like amino acids that have a single kind of conformation.

7． Is galactose an epimer of mannose?

No.

8． In an aqueous solution of D-glucose, why will there always be a very small amount of the liner form of the monosaccharide?
This is due to the Active Equilibrium between the two conformations.

9． Does the discussion on conformations of cyclic forms of monosaccharides suggest an explanation for why the more common anomer of D-fructofuranose is the β anomer?

Yes, since the β anomer of D-fructofuranose (with the large groups located on different sides of the furan plane) is more thermodynamically favored, i.e. more stable.

10． How many D isomers would a cyclized aldopentose have? How many total isomers?

11． Eight, Sixteen

12． What are some of the biologically more important monosaccharide derivatives?

(Lehninger 4e P244 & P253/5e 240&250) GlcA; GlcNAc; GalNAc4S

13． Why is phosphorylation of sugars beneficial to a cell?

This process is essential for the sorting of the protein intercellualrly. It is the key step involved in the targeting and delivery of the degradative enzymes (hydrolases) of the lysosome in the organism.

14． What is reduced and what is oxidized in the reaction between a monosaccharide and a ferric ion?

The monosaccharide is oxidized and the ferric ion is reduced.

15． Be able to draw and give the complete name of the disaccharides commonly known as maltose, lactose, and sucrose. Which of these is/are reducing sugars?

16． What are the structural and functional differences between homopolysaccharides and heteropolysaccharides?

The component is the one single kind of monosaccharide, or several kinds of them.

17． Why are homopolysaccharides not useful as informational molecules?

They lack diversity and modification capabilities, which is essential for information storation.

18． Suppose you had three polysaccharides, amylose, amylopection, and glycogen, each with the same number of monosaccharide subunits. Which would be degraded the fastest, assuming that the enzymes acting to degrade the polysaccharides all worked at the same rate?

Glycogen, by virtue of its richest branches

19． What are the similarities and differences between cellulose and chitin?

Repeating Monosaccharide

20． What are the most important noncovalent bonds or interactions in cellulose?

Hydrogen Bonds

21． How does lysozyme act as a first defense against bacterial infection? How does penicillin combat bacterial infections?

(Lehninger 4e P252/5e p214&249) Lysozyme hydrolyze the glycosidic bonds between GlcNAc, whereas penicillin prevents the synthesis of the penta-glycine cross-links between the polysaccharide chains, leaving the cell wall to weak to resist osmotic lysis.

22． How does heparin work to inhibit blood coagulation?

(Lehninger 4e P254/5e p251) By binding to protein essential for coagulation

23． One of the distinctions between proteoglycans and glycoproteins is entirely relative. The second half of the name usually indicates the predominant species. Proteoglycans are primarily glycans (or polysaccharides), whereas glycoproteins usually contain more protein (by weight).

24． How does the R-group of Ser make it a good amino acid for connecting to a carbohydrate moiety?

The hydroxyl group in serine can form O-Glycosidic Bonds with the carbohydrate moiety.

25． If a proteoglycan aggregate is compared to an evergreen tree, with hyaluronate as the “trunk,” what compound would be the “needles” on this tree? What role do the core proteins play?

Keratan sulfate and Condroitin sulfate would be the needles. Core protein serve as the branches.

26． What is the relationship among glycosaminoglycans, proteoglycans, fibrous proteins, integrins, adhesion proteins, and the extracellular matrix? It may be helpful to diagram the cellular locations of each of these components.

(Lehninger4e P258-259 /5e p254-255) Extracellular matrix is composed of the foregoing components, as depicted in Figure 4e 7-30/5e 7-28 in Lehninger 4e P259/5e 255.

27． How are the functions of glycoproteins different from those of glycosaminoglycans?

(See Lehninger4e P256-260/5e 249-256)

28． What types of linkages connect oligosaccharides to proteins?

The hydroxyl group in serine can form O-Glycosidic Bonds with the carbohydrate moiety.

The R-group in arginine can form N-Glycosidic Bonds with the carbohydrate moiety.

29． What kinds of biologically important information are encoded by the oligosaccharide portions of glycoproteins?

(Lehninger 4e  P259/5e  p255&257)

30． How does the addition of carbohydrate moieties alter the chemistry of glycoproteins and glycolipids?

(Lehninger 4e  P259-260/5e p255-257)

31． How do glycolipids and lipopolysaccharides differ?

(Lehninger 4e P260/5e p256)

32． How can so much distinguishing information be packed into an oligosaccharide of comparatively few monosaccharide units?

(Lehninger 4e  P262/5e p257-258)

33． Why is it important that there are signals for removal and destruction of “old” cells and hormones?

(Lehninger4e  P262-263/5e p258-259)

34． Why do people of blood type O tend to have gastric ulcers more often than do people of blood type A or B?

(Lehninger 4e P264/5e p260)

1D2A3E4E5E6B 

