Practice Problem Answers for Exam |V:

Note: You are not allowed with this packet into the
exam!
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Problem 2 solution: Scoring
T inati
l. aKG--> Glu
1. PLP
lil. a- keto acid

I. Recognizing transformation req. reduction
II. Using NADPH, H+

b. 1. Transamination (same as'a')

2.
|. Coenzymes
{l. NAD+ --> NADH. H+
Il. CoA, CO2

3. Hydrolvsis of Thicester
- | CoA activated intermediate
il. HO
. CoA
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Question #2: Graded by Robert Batey

_ . The only way that the chemical wansformadon given can be accomplished with two
n enzymes is by using an enzyme similar in mechanism to ransaidolase followed by an
enzyme similar in mechanism to wansketolase. Thus, the two enzymaric wansformarions
would look like:
(TA) Fructose (6C) + 5 C sugar — > 8 C sugar + glyceraldehyde 3-P
(TK) 8 Csugar + glyceraldeyde 3-P —~-> xyhulose 5-P + glucose 6-P
The mechanism of this ransformarion is given below.

Many peopie decided to perform this reaction using the action of epimerases and
isomerases. While this can be done and these enzymes are part of the pentose pathway, it
requires three enzymes 1o accomplish this overall transformarion:

hexose isomerase:  Fructose 6-P - > Glucose 6-P

epimerase: 5 C sugar (aldose) -—> 5 C sugar (ketose)

penotse isomerase: 5 C sugar (ketose) --> xyhlose 5-P
Generally, if you showed the products and intermediates of this enzymaric msfonnanon,
then you recieved 12 out of 20 points.

Another common problem was o go thmdgh the entire pentose cycle by bringing in other
sugars 0 aid in the overail ranstormarion. Besides using far more than the alloted two
enzymes, people had to use sugars and substrates that were not given in the problem.

Lasty, note tha this ransformaron cannot be accomplished by using a transketolass first
and then a transaldolase. If you were to do this, the result would be:

(TK) Fruciwose (6C) + 5 C sugar > 7 C sugar + 4 C sugar
(TA) 7 Csugar + 4 C sugar ———————> gnother 7 C sugar + another 4 C sugar
6‘ The approximate pomt breakdown was;
8 points for explicitly staring that the two cnzymm needed were a transaldolase and
a ranketoiase,

12 points for drawing the enzyme bound intermediates of the transaldolase and
transketolase reacdons and the products of each enzymatc step.

Points were deducted for errors in chemisry and/or mechanism, not explicitly
stating what enzyme is doing the chemistry, ete.
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ading Soleo for .. _.

Question 1. 20 points, graded by Anya
Note that points 'were given VERY generously, so [ expect no complainers, except those with a
VERY good reason! :

A. (5 points) Mechanism for epimerase was presented in the lecture on March 11.

2 points for overall reaction catalyzed by epimerase; 1-2 points for trying;

only 3 people got it right-points for correct mechanism varied depending on part B.

B. (15 points) Only one person correctly placed the label on the first phosphate released (formation
of carbamoy! phosphate). I did not take off points from the rest of the class for this or if you
forgot to identify other compounds needed for this reaction.

. +4 for showing two labeled oxygens on carbamoyl phosphate

+1 for showing labeled inorganic phosphate in the next reacion
+4 for correctly labeled citrulline

+3 for unlabeled arginino-succinate

+3 for labeled AMP

. You got additional points if you showed how labeled bicarbonate was incorporated to form

aspartate. Showing correct pathway w/o the label or with label in the wrong place was worth 5
points. ‘

Question 2 15 points, graded by Steve

+2 Activation of palmitate to palmitoyl coA
+3 Addition of 2-carbon unit to palmitoyl coA
+6 Elongation reactions including correct NADPH additions
+2 Desaturation reaction
+2 Correct number of ATPs and NADPHs used in elongation
2 or 3 ATPs was acceptable
3NADPH or 2 NADPH and | NADH was also acceptable.

I took 2 points off for not showing the reactions and their intermediates and I tried to give partial
credit whenever I could. I mistakenly wrote methyl malonyl coA on some of your papers, but [
was actually referring to the carboxylated acetyl coA that was added to the elongating fatty acid
chain. '

Question 3 20 points, graded by Jane
The point breakdown is written on the answer key.
Question 4 20 points, graded by David

Everyone should thank Ilana for her problem set. If you don't understand that remark, you aren't
doing the problem sets. If you didn’t take the proprionyl-CoA to succinyl-CoA you could only get
16 points on the problem set. It was.not necessary to review the rest of the TCA cycle. [ gave
equal credit for people who used NADH to oxidize the hydroxy!l group to the ketone or for people
who used FADH to make the double bond which underwent a subsequent keto-enol
tautomerization, If you could get one proprionyl-CoA off, that was worth 8-10 points and you
received 4-6 points for the initial decarboxylation. You needed to include the coenzymes
(thiamine-PP, biotin, FAD, lipoate, B12), if you didn't one or two points was taken off.

Question 5 25points, graded by Joel

(see following page)
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