CHEM106 Section 001 Test #2 Name: /[( ’\.
October 17, 2018

Answer all of the following questions in the space provided. Should you need more
room, please do so on the accompanying blank paper. You must clearly indicate
which problem you are continuing to answer on that sheet and draw lines to
separate it from other answers. If I have to hunt for it, you may not get credit.

1) (24 points, as indicated) Answer the following questions about amino acids:

a) (12 points total, 3 points each) Draw a tetrapeptide at physiological pH consisting of
(in order): an amino acid with a polar side chain, and amino acid with a basic side chain,
an amino acid with a hydrophobic side chain and an amino acid with an acidic side chain.
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b) (8 points total, 1 point for each force and 1 point for each example) What are the
four intermolecular forces starting from highest energy to lowest energy and give an
example of amino acids whose side chains would participate in each interaction.
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¢) (4 points) Draw the structure of glycine at it’s isoelectric point.
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3) (12 points total, 2 points each) This question refers to the structures found in
Figure 2 at the back of the exam.

For each of the compounds found in the figure, circle the functional group found in
each molecule. Write the name of the functional group underneath each compound.
You do not need to label or name alkyl groups, they all have at least one.

4) (15 points, 1 point each) Describe the changes to Ky, and Vi for the three primary

types of reversible, Michaelis-Menton inhibition. In order to properly answer the ( ,r A l] v
u- (0%

question, you need to show: i) a representative Lineweaver-Burk plot with labeled curves

for the reaction in the presence and absence of inhibitor, ii) in which step(s) the inhibitor \ {£ L\ ; :

binds enzyme in the reaction equation, iii) what kinetic parameters change in each type of b +4€6 e

inhibition and iv) a cartoon showing where the inhibitor and substrate bind to the C e -&/
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5) (20 points, 5 points each) This question refers to the idealized peptide found in
Figure 1.

i) What is the primary structure of the peptide?
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ii) This peptide is known to fold into an antiparallel beta-sheet. In order for it to
do so, another secondary structural element must be present. Name this
element and list the sequence of amino acids could Cj73058 it in the peptide.
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iii) Select one amino acid in the figure, draw boxes around the atoms that are the
angles used in a Ramachandran plot and label each box with the appropriate

angle name. (/\@O(

iv) Could this peptide be a target for a protein kinase? Which residue would be
affected if a kinase were to use the peptide as a substrate?
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6) (8 points) What forces are important in maintaining the tertiary structure of a
protein? Give examples of each. (In lecture we listed 4 such forces, and no they are not
the same as the four IMFs we have discussed this semester).
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7) (12 points, 4 points each) Describe, give the advantage(s ) of and give an example of

an enzyme that uses the following enzymatic control mechanisms:
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ii) Feedback Inhibition
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8) (14 points) Answer the following questions about protein secondary structures.

a) (4 points) What amino acids are always found in beta-turn secondary structures?
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b) (6 points) Name two types of secondary structures found in proteins. What
makes them different from each other'? What hold each together?
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¢) (4 points) What is meant by amphlpathlc d how does the term apply to the two W Mp 4
types of protein secondary structure?
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Extra Credlt (5 pomts) If there is something that you studied that wasn’t on this exam,
go ahead and write: a question that could have been on this test and the answer to that
question.



Figure 1:
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Figure 2
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Amino Acid pKa values

r AA. | Carboxylic acid | Amine l Side Chain
| Ala | 23 [ 99 | -

| Ccys | 18 [ 108 | 8.6
[ Asp | 20 | 100 | 45
[ Gm | 22 [ 97 | 45
| Phe | 18 KK | -

| ey | 24 [ 98 | .

[ His | 18 [ 92 | 638
[ me | 24 [ 97 | E

[ Lys | 22 ] 11.1
| Lew | 24 | 96 | -
| Met | 23 [ 92 | :

| Asn | 20 I -
[ Pro | 2.0 | 106 | s

[ G | 22 | o1 | .

| Arg | 18 [ 90 | 12.5
| Ser | 2.1 Y -

| Thr | 26 | 104 | -

[ val | 23 [ 96 |

[ Trp | 24 2 -

| Ty | 22 | e
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