Biochemistry 465 Your 3
Biological Information Processing Prof. Jason Kahn
Final Exam (200 points total) May 17, 2011
You have 120 minutes for this exam.

Explanations should be concise and clear. | have given you more space than you should need.

You do not need a calculator for this exam, and no other study aids or materials are permitted.

Generous partial credit will be given, i.e., if you don’t know, guess.

Honor Pledge: At the end of the exam time, please write out the following sentence and sign it, or talk to me
about it:

“I pledge on my honor that | have not given or received any unauthorized assistance on this examination.”

1. (8 pts) Mechanistically, why is the ground state of transcription in eukaryotes more repressed
than it is in prokaryotes, and why does this make sense in terms of the cell biology?
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2. (4 pts) What does the CBP/p300 protein do?
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3. (10 pts) List two catalytic activities of TFIIH. Why is IH dispensable fortranscription of
supercoiled templates?
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4. (12 pts) Describe the changes in kinetic partitioning between neaf’ andaon -cognate tRNAs that
describe the function of the EF-Tu GTPase as a molecular clock to increase the fidelity of
translation? Interaction between the 30S subunit and EF-TueGTP stimulates the GTPase. Suggest a

reason for this.
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5. (6 pts) The components of translation include several examples of molecular mimicry. What does
this term mean? Give one example.
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6. (18 pts) Briefly describe the fundamental idea of NMD and why it is a good idea. There are two
models for PTC recognition. Name them both and draw a sketch for how one of them might work.
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7. (16 pts) Sketch the hybrid states model for translation at the instant that peptidyl transfer occurs.
Include the names of the sites, the positions of the two ribosomal subunits, two tRNAs, the mRNA,
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8. (12 pts) Sketch the covalent chemistry of peptide bond formation at the peptidyl ,g'ansferase

center. Don'tlworry abouithe active site residues. <~
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9. (16 pts) Why is RNA-catalyzed replication of an exogenous RNA template a Holy Grail for origin of
life research? List two RNA enzymatic activities developed in the lab on the way to this goal. What
is the thorniest problem facing the RNA world hypothesis for the origin of life?
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10. (20 pts) Sketch the process of self-splicing Group I intron excision from an RNA, ending with the
formation of truncated linear intron. What was the evidence for the involvement of exogenous
guanosine nucleotide?
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11. (12 pts) How can a riboswitch work as a negative feedback loop for regulation of pathways like

amino acid biosynthesis? L .
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15 pts) What is thought to be the evolutionary origin of RNA interference? the two major Hoe
complexes needed along athway of translation inhibition by a 5 RNA and their functions.
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13. (6 pts) What chemical mechanism is common to ribozymes and DNA polymerases? Why does it

make sense that a primordial RNA active site could have been readily replaced by a protein active
S|te7
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14. (16 pts) How could you use modENCODE data sets to look for a connection between regulated
alternative splicing and chromatin modification? (What techniques would be used?) What might
be the next step in discovering an a@me ism?
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15. (12 pts) Give two pieces of evidence that pre-mRNA splicing evolved from Group Il self-splicing
RNA. Why is the U4 snRNP ejected before chemistry is done during the assembly and activity of
the spliceosome? What DNA repair system is analogous?
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16. (10 pts) List connections (one each): . P aud DSE s
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@ a) Between repair and recombination
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d) Between transcription and DNA packaging
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17. (3 pts) What is the evidence from genomics that there is at least as much important non-coding
sequence as there is coding sequence in the human genome?
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18. (4 pts) List one topic that we covered in class that you found unlnspirlng, and one of which you
would like to hear more. Pl metle -'}vn..‘s(w?;n\ wdivhn meihr Lyt
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