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MMBB 300     -     Fall 2002

EXAM  I

You may not use a calculator for this exam. Good Luck!

Page Points 
Possible

Points

1 11

2 11

3 13

4 10

5 16

6 10

7 12

8 13

9 4

Bonus 4

Total 104



(3 pts)
1) Following the molecular hierarchy of cells, number the following in the correct order

from smallest (# 1) to largest (# 6).

              cell

              macromolecules

              inorganic precursors

              organelles

              metabolites

              supramolecular complexes

(2 pts)

2) For the following biopolymers, provide the appropriate building block.

a. Carbohydrates                                        

b. Nucleic Acids                                        

(3 pts)

3) Which of the following is characteristic of eukaryotic cells but not of prokaryotic cells?

a. membrane-bounded nucleus

b. cytoskeleton

c. tubulovesicular membrane network

d. all of the above

e. none of the above

(3 pts)

4) Every organelle performs specific functions for the cell.  Name the most appropriate
organelle for each of the following functions.

                                          sorting and packaging of proteins

                                          phosopholipid biosynthesis

                                          sensory organelle



(3 pts)

5) What is the maximum number of hydrogen bonds that each of the following molecules is

capable of forming in an aqueous solution.

                    H2O

                    benzene (C6H6)

(3 pts)

6) Which of the following order of bond strength (weakest to strongest) is correct.
a. ionic < van der Waals < covalent
b. ionic < hydrogen < covalent
c. van der Waals < ionic < hydrogen
d. van der Waals < hydrogen < covalent
e. none of the above

(2 pts)

7) Which of the following attributes would contribute the most to making a molecule

hydrophobic?
a. polar
b. charged
c. nonpolar

(3 pts)

8) If the pKa of a weak acid is 3.8 & the pH of a solution containing the acid is 4.0, is there
more of the acid form or base form?

                                                            



(3 pts)

9) Which of the following best describes pKa for a simple monoprotic buffer?

a. -log [H+]

b. the pH at which [HA] = [A]

c. +log Ka

(3 pts)

10) What is the definition of pH?

(3 pts)

11) Regarding the Henderson-Hasselbach equation:

a. Provide the equation

b. For what purpose is this equation typically used?

(4 pts)

12) In class, there was a demonstration using soap bubbles.  Describe how the molecules are
arranged in a soap bubble.



(6 pts)

13) Draw the following functional groups.  Indicate by a yes or no if one or more of the 20

common amino acids contains this functional group.
Occurs in side group of 1 or more of the 20 aa

a. methyl group             Yes               No

b. ester group             Yes               No

c. amide group             Yes               No





(10 pts)

15) a.  Draw a dipeptide in the trans-configuration as shown in class.  Choose any two

different amino acids and include their side chain.

b.   On your diagram, use arrows to indicate only the backbone bonds that can not freely rotate.

c.   Use this peptide to illustrate hydrolysis. 

(4 pts)

16) Describe the difference between MALDI-TOF mass spectrometry and tandem mass
spectrometry, especially with regard to the study of proteins.  For example, what can
tandem mass spec do that MALDI-TOF can not.  Be reasonably brief with your answer.



(3 pts)

17) Indicate the net charge of the following peptide in an aqueous solution at pH 7.0
EFGKLMNPQRST

a. -2

b. -1

c. 0

d. +1
e. +2

(3 pts)

18) Using a line, show where the following treatments would cleave the following peptide:

a. CNBr Treatment EFGKLMNPQRST

b. Tryptic digestion EFGKLMNPQRST

c. Elastase digestion EFGKLMNPQRST

(3 pts)

19) Define the isoelectric point of a protein.  Limit your answer to 20 words or less.

(3 pts)

20) Briefly describe the function/purpose of Edman degradation (structures are not

necessary).



(6 pts)

21) Describe the effect of the following reagents on proteins (i.e.  describe their function not

their structure). Be brief

a. ? -ME, beta mercaptoethanol

b. SDS, sodium dodecyl sulfate

c. urea

(4 pts)

22) Two dimensional gel electrophoresis uses what forms of electrophoresis?  How does each

separate proteins? Use short answers.

Name Separates proteins based on:

First:                                                                                                                                 

Second:                                                                                                                                

(3 pts)

23) Cadaverine, shown here, is a volatile molecule with an unpleasant odor that occurs in

dead animal tissue by a simple decarboxylation of a common amino acid.  That amino acid
is most likely to be:

a. Arginine

b. Glutamine

c. Valine H2N-CH2-CH2-CH2-CH2-CH2-NH2

d. Lysine

e. Putrescine

f. None of the above



(4 pts)

24) What causes “hydrophobic interactions?”



(4 pt) 

Bonus question: 
Identify the primary amino acid sequence of this heptapeptide.  The following was observed.
a. Amino acid analysis gave the following composition:

Asp      Glu      Leu     Lys     Met     Trp     Phe   1NH4
+

b. Trypsin treatment generated Asp and a hexapeptide.

c. Edman degradation generated the following PTH derivative:

phenylthiohydatoin-glutamine

d. Chymotrypsin treatment yielded multiple products, including a dipeptide & a tetrapeptide; the
tetrapeptide contained Lys; the dipeptide absorbed strongly at 280 nm.

e. Brief elastase treatment had no effect.
f. CNBr treatment yielded a dipeptide and a pentapeptide.

a                                                                                     

b                                                                                     

c                                                                                     

d                                                                                     

e                                                                                     

f.                                                                                     

                                                                                    


