Key for workshop problems(1-4) for April 15, 2005 

1. A. Use figure 14-9 as the basis for this. 

Galactose->UDP-galctose->UDP-glucose->glucose 1-phosphate (Also figure 14-11)

Fructose route 1: fructose->fructose-6-P (via hexokinase)-> normal glycolysis

Fructose route 2: fructose->fructose-1-P (via fructokinase)-> split by fructose-1-P aldolase

B. The second route of fructose entry does not go through PFK-1, which is an important regulatory spot.

C. If the locus that causes the difficulty is galactokinase or in synthesizing UDP-galactose, UDP-gal could still be synthesized by the reverse reaction of figure 14-11. Since biosynthesis with sugars uses the UDP forms as the starting point, this could provide galactose to assemble glycoproteins. 

2. This process is also illustrated in figure 14-9. Almost all of the sugar released by the breakdown of glycogen is in the form of glucose-1-P, which is converted to glucose-6-P by phosphoglucomutase. This provides entry to glycolysis without the action of hexokinase and avoids this regulation. As many isozymes of hexokinase are inhibited by glucose-6-P, this will tend to slow the entry of free glucose and favor the entry of sugar from glycogen. (Why do I say that most of the sugar from glycogen comes in this way, but not all?)

3. The two reactions desired and their standard free energies. (From table 13-6)

Acetate + CoA ->AcCoA
+ H2O


(G’0 = +31.4 kJ/mol 

(The reverse of the hydrolysis reaction, also in figure 13-6

ATP  + H2O -> AMP + PPi


(G’0 = -45.6 kJ/mol

Acetate + CoA + ATP  -> AcCoA + AMP + PPi
(G’0 =  -14.2 kJ/mol

The use of the phosphate transfer here allows a normally non-spontaneous synthesis to take place. This reaction is favored even further by the subsequent hydrolysis of the pyrophosphate.

4. The coupled reactions are: (with the link to the next step bolded in each case.)

A. ATP + substrate -> phosphosubstrate + ADP (the protein kinase reaction)

B. ADP + PEP -> ATP + pyruvate  (the pyruvate kinase reaction)

C. Pyruvate + NADH + H+ -> lactate + NAD+
The net result is that for every mole phosphate transferred in the initial kinase reaction, one mole of NADH is used up. This spectrophotometric change can be measured.

(Chemistry link: NAD+ is aromatic, while NADH is not. Since UV absorbance is largely determined by the energetic differences in (-bonding and antibonding orbitals, this change in bonding should result in a change in UV absorbance.)

