
CH/BI 308 Biochemistry Exam ti Fall 2020 Name:

Please read the directions carefully. No cell phones or other electronic devices except for calculators are

allowed. The use of our course textbook is allowed; however, the use of notes, workbook activities, the

internet or peer collaboration is prohibited during the exam and the use of those materials would be a

violation of the BSC Honor Code. Students suspected of violating the honor code will be reported to the

honor council for review. This exam will be posted on moodle at 8:00 AM on the scheduled day of the

exam. Completed exams must be turned in via the Turnltln link on moodle by 11:59 PM Central on the

scheduled day of the exam. No late exams will be accepted. If you have a question, I will be available via

Teams during our normal scheduled class time or can be reached via email at khayden@bsc.edu. Good

luck, take your time, and read carefully!

Honor Code:
as

I. The reaction below shows a general method used by proteases to catalyze the cleavage of a

peptide bond. In this figure, I and 2 are generic proton donors and acceptors that are part of

the enzyme active site. The rest of the polypeptide chain, which surrounds t e substrate in the

active site and sequesters it from bulk solvent, is not shown for clarity. (to
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a. Draw a reaction coordinate diagram (energy vs reaction progress) that shows the

enzyme-catalyzed reaction (as shown above) and uncatalyzed reaction. Label the

relative energy of the reactants, transition state and products (both bound and unbound

to the enzyme) for each diagram.
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b. Using the diagram you drew above, explain how enzymes catalyze (or speed up)

reactions,

(5)

c- What is (are) the mechanism(s) of catalysis utilized by the enzyme depicted in the figure

above?

Ovex-QA

1b

(8)

specific amino acids that could best serve the functions of I and 2 in thed. Propose 
enzyme.
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2. Lactate dehydrogenase (LDH) catalyzes the reduction of
NADH H +

pyruvate with NADH to form lactate. The overall reaction (right), a NAD*
schematic of the enzyme's active site (below, left), and the
structure of the strongly polarized transition state of the reaction dehydrogenase

lactate
CH3

(below, right) are shown. Pyruvate L-Lactate

Lactate dehydrogena—

His195

As-pte

In 102

NH2

HaC—

EYruvate

nac— transition state of pyruvate in the reaction

Argi71

Muireanne created a mutant form of LDH in which Arg109 is replaced with Gln. This mutant shows only
25% of the pyruvate binding and 0.07% of the activity of wild-type enzyme.

a. Why can pyruvate binding still occur at a significant level despite the mutation?

O
b. In the Gin mutant, what is the biochemical explanation for why the activity is so low despite

pyruvate still being able to bind at a significant level?

Oscu-QS OR-QV
c. Angelina created a mutant form of LDH in which Ile250 is replaced with Gln. This mutant shows

significantly reduced binding of NADH. Provide a plausible biochemical explanation for this
result,

fDOÄOJ•
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2.6 x to -a
-2

4.4 x 10' 1

8.8 X 10 -2

66 x 10 -4
5.0 x 10 •6

2-5 x 10"'
23 x

Name:

1.4 x
1.0 x

5.1 x 10-2

1.7 x
1.9 x to)

90 x 102

15 x

4.0 x

1.9

2.9 X

36 x 10'
40 x 10'

a. From the table above, which enzyme/substrate pair could be classified as the "most
efficient?" Include one sentence that justifies your answer.

Hcoz

b. With the substrate, urea, urease has a kat of 1.0 x 104 so. Write a one sentence definition of
what that actually means.

4. What are the two reactions in glycolysis in which aldose to ketose isomerization is catalyzed by an
enzyme?

(S) FCPb

a. For both reactions the is positive, Briefly explain how the reactions are able to
proceed without the input of additional energy.
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S. Dr. Burke is trying to develop a drug that targets and inhibits the enzyme, HIV protease. One of his

undergraduates synthesized two new compounds that seem promising. The kinetic data below

were obtained for HIV Protease in the absence of inhibitor (trial A), and in the presence of the two

new inhibitors (B and C) at inhibitor concentrations of 5mM.

1.2

0.6

0.4
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c.
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c
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0.5 1

Properly label the axis of the graph above.

The data for each trial is fitted as

follows:

A: y=O.4843K+ 0.1951

B: y=1.0062x + 0.1861

C: y=O.8582x + 0.3369

Determine Vmax and KM for the enzyme for each trial. (Show your calculations for full

credit)

\Jmox

S, 373
2. qut 2. sq-7

Determine the type of inhibition for trial B and C, and provide a reason why you chose

what you did.

Because Dr. Burke is targeting HIV Protease for his new treatment pathway, make a

prediction as to which inhibitor, B or C, makes a better candidate for treatment? Explain

your reasoning.
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6. The hydrolysis of ATP is thermodynamically favorable, with a release of of energy.

a. 

b. 

S)
c. 

ATP4• + Hao ADP3• + HO AG=-32kJ/mol
Give three reasons to explain why this reaction is exergonic.

If this reaction is thermodynamically favorable, explain why the spontaneous hydrolysis of
ATP rarely occurs in the cell,

Specifically explain how the kinases lower the energy of activation for this reaction?

7. Why is fructose metabolized metabolized more quickly than glucose? What potential health problem
does this promote? Explain.
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8. Sara Beth wanted to see what would happen to glucose that is isotopicaliy labeled at carbon 2 (5-
"C-giocose) when given to metabolically active liver cells in a cell culture.

a. If the cells where undergoing cellular division, predict where Sara may find the isotopic

labeled carbon and explain why. (Consider alf possibilities).

(0.8

b. If the cells where in a resting state, predict where Sara may find the isotopic labeled

carbon and explain why. (Consider all possibilities).

9. If you incubate MC-C02 with liver extracts capable of performing gluconeogenesis, where does the

radioactive label end up? Explain,

COZ q...Re—eks
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10 Give an example ot an isozyme studied in glycolvsis and explain, relative to your example, how the

presence of isoforms in different tissues allows a Sketch the
IS] versus curves for each isozyme to help illustrate your answer.

IL Inorganic fluoride inhibits enolase.
a. In an anaerobic system that is metabolizing glucose as a substrate, which of the

metabolites in glycolysis would you expect to increase in concentration immediately

following the addition of fluoride? Explain.

3Pc„ +ARG, 
b/c Sk..ps kz6J-ge.e»t $ Q-Qdota-ee-— a.-æe——-

b. Which of the meta o ites in glycolysjs would you see increase in concentration 10 minutes

after addition of fluoride? Explain.

e. Hours after the addition of fluoride what would you expect to occur with the levels Of

glucose in the cell? Explain.

(5 CG/c.eoseJ e n O
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