Chem 375 Spring 08 Final Exam June 12, 2008 Mame

1. (15 points) A eukaryotic rbosome contains 4 different rRMNA molecules and around 82
different proteins. Why does a cell contain many more copies of the rENA genes than of
the nbosomal protein genes?

2. (10 points) a. RNA polymerase has two binding sites for ribonucleoside triphosphates, the
initiation site and the elongation site. The intiation site has a greater K. for NTPs than the
elongation site. Suggest what possible significance this fact might have for the control of

transcrniption.

3. (15 points) Knowing the mechanism for the production of ile-tRNA by its cognate
synthetase, predict whether *P-labeled ATP will be produced when each of the following
sets of components 1s mixed with the synthetase. Explain your answers.

a. ATP and ¥PP:.

b. tRNA, ATP and *PF;

c. Isoleucine, ATP and **PP;.



4. (10 points) Think about the mechanism for peptide bond formation during translation.
Explain how formylation of the initial met might make sense in terms of this mechanism.

5. (15 points) As you know, viruses are tiny information packets consisting of a protein coat
surrounding a nucleic acid core. When a new wvirus is isolated, its characterization begins by
finding out whether its nucleic acid i1is DNA or RNA.

List 3 differences between DNA & RMNA:

a)

b)

c)

Characterization of nucleic acid from a newly isolated virus produced the following information:

1) Fartial determination of base composition showed that [C] = 38% and [G] = 30%.

2) When the nucleic acid was slowly heated from 20[]C to 95[C, no change in Az . or MW
occurred.

3) Treatment of the viral nucleic acid with NaOH resulted in a drastic reduction in MW.

Based on these data, 1s the viral nucleic acid DNA or RNA?

Is the viral nucleic acid single- or double-stranded™

In the space below, explain how each experimental result leads to the above conclusions.

Expt 1)

Expt 2)

Expt. 3)



6. (10 points) Shown below i1s the postulated electron transport chain for ltsa faka, an
extinct fungus. Assuming the chemiosmotic model for coupling ATF synthesis with electron
transport, what 1s wrong with the scheme (i.e. why 15 this organism extinct)?
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5. (10 points) An enzyme catalyzing the following reaction was isolated from a marine
diatom. Analysis disclosed that the enzyme contained a tightly bound NAD™. Suggest a
reaction mechanism for the reaction. Name the enzyme.
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