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a) Enzyme-linked receptor
b) Second messenger

¢) Aspartyl protease

d) Inten

e) Abzyme
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a) ATP

b) AMP

¢) CAMP

d) Glucose

e) Caffeine
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10.

. It is believed that the first nucleic acid in the Earth is

RNA, not DNA. Please give at least three possible
explanations.

. The active site of an enzyme is generally shaped like a

deep pocket. Please describe how the pocket was formed
during the evolution of this enzyme.

. If the K, of an enzyme is 5 uM. When we are analyzing

the activity of this enzyme, the concentration of the
substrate is set to 50 uM. Please explain this designing
in terms of enzyme Kinetics.

. What would be the product(s) of the following peptide

after being treated with trypsin?
Val-Trp-Glu-Arg-Ala-Ala-Lys-His

. How to calculate the turn over number (t.0.n) of an

enzyme?

. There are several ways to describe the catalytic behavior

of an enzyme (e.9. Kin, Vinax: Ka, Keat €C.) Which is the
best choice for this purpose? Please explain why.

. An oxidation-reduction enzyme preparation contains 10

ug protein. The enzyme activity assay measures the
production of NADH from NAD™ in a total reaction
mixture of 0.5 mL. If you find that 48 pmole of NAD" is
produce in 10 min in the mixture. Please calculate the
specific activity of this enzyme preparation.

. The active site of cysteine proteases contains an active

Cys residue. Please draw the chemical structure and the
possible catalytic mechanism for its active site.

Answer following questions about chymotrypsin:

a) Why the complete protein right after its translation is
inactive?

b) There are two sequential steps in its catalytic reaction,
please describe these steps.

If the amino acids on the active site of chymotrypsin are
changed by site-directed mutagenesis as the following
strategies, please predict the effect in each case:

a) Active site Ser is changed to Thr
b) Active site His is changed to Pro

C) Active site Asp is changed to Glu

11.

12.

13.

14.

15.

16.

17.

18.

The addition of phosphoryl group to a protein should
change its conformation, as well as the activity of an
enzyme. Please describe at least two methods by which
the protein can adopt a phosphory! group.

Describe the molecular mechanism of blood clotting.
Please specify how the proteases are involved.

Zinc ion plays important roles in carboxypeptidase A.
Please describe its contributions to the conformation and
the activity of the enzyme.

Draw the double-reciprocal plot for the mix-type
inhibition in enzyme kinetics.

Blood sugar concentration is controlled in a very
sensitive mode, which could be changed in a few
minutes. Please describe how cells achieve this
function?

Predict the structure, catalytic mechanism, or possible
function of an enzyme, if the Michaelis-Menten plot of
this enzyme has a sigmoidal shape. Please give at least
three predictions.

Explain the following terms:

a) Enzyme-linked receptor

b) Second messenger

c) Aspartyl protease

d) Inten

e) Abzyme

Describe how the following substances affect the
activity of glycogen phosphorylase:
a) ATP

b) AMP

c) CAMP

d) Glucose

e) Caffeine



