BCHM 674: Nucleic Acids Your Name:
Final Exam, Dec. 20, 2005 Prof. Jason Kahn

You have 120minutes for this exam, which is worth 150 points. Thusyou get aboutthe same
(points per minuteOas for the 80 min exams. Improvement will be consgdered for find grades.

No study aidsor materials are permitted.
Generouspatia credit will begiven, i.e., if you don®know, guess.
Explanaionsshould be condse and clear. | have given you more space than you should need.

Therewill beaviewingfrom 10am. to 12 noonon Friday, December 23.
HonorPledge At the end of the exam time, please write outthe following sentence and signiit:

Q pledgeonmy honorthet | have nat given or received any unauthorized assistance on this
examinaion.O

1. Transcription (40 pts):

(a; 18 pts) Sketch how it istha a o factor can specify the promoter sequence recognized by E.
coli RNA polymerase even thoughisolated full-length o factors do notbind DNA. Give an
example of an aternative o factor in E. coli anditsfundion. What do eukaryotes use to
carry outthefundionsof o factors?
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(b; 22 ptstotal) (i-12 pts) Sketch theternary elongation complex duringnomal elongdion;for

this sketch only, labd 5" and 3', labd thetemplate and nonemplate DNA strands and
indicate thedirection of transcription. (ii-4 pts) Sketch the TEC uponhitting a pause-
induang harpin. (iii-6 pts) Sketch the TEC after backtracking. Indicate what part of the

RNA transcript is used for continuad synthesisif transcript cleavage occursin the
backtracked complex.

Score
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2. Transcriptional regulation (45 pts):

(a; 17 pts) Sketch the processing reactionsand give the names of the complexes tha carry out
RNAi-mediated knodkdown of gene expression, starting with alongdsRNA.

Score
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(b; 10 pts) Theyeast two-hybrid method has been elaborated in may ways. For example, the
yeast three-hybrid methodallows for screening of RNA-protein interactions The sketch
below shows parts of some components of the system. GRNA binding domain 10isfrom the
phage MS2 coa protein, which bindsthe harpin part of the hybrid RNA as shown. Sketch
what goes into the boxto complete a system for analyzing Y FR (your favorite RNA)-protein
binding.

RNA binding
domain 1

DNA binding
domain

reporter gene

(c; 6 pts) Aswith thetwo-hybrid method thethree-hybrid system is vulnerable to possible false
postive and false negaive artifacts. Describe oneof each bd ow.

Score
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(d; 12 pts) Inthar classic 1999pgoer, Coana, Tanaka, and Nasmyth use ChlP to study in vivo
occupancy of the HO endonudease promoter. One of themain points of the pgper istheuse
of this cell-cycleregulated geneas agoodmodd system for following the order of events as
apromoter is activated. Give avery brief (oneor two sentences) summary of thar key
results. Why was it important to use a cell-cyclerdated gene i.e. why couldn'ttheauthors
jug dother experiments with an uns/nchronized population of cells? Suggest anothe way
to look at the orde of events at a promoter.

Score
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3. Repair and connections among processes (38 pts):

(a; 22 pts) Throughouttheclass, we have emphasized tha high fiddity in biological information
processing requires energy dissipaion (irreversible checking steps), and tha thisisusudly
doneviakinetic patitioning pahways. Sketch how dissipaive kingtic patitioningis done
for NER (the Uvr(A)BC excinudease) and in tRNA selection during trandation (EF-Tu).
What would the consequences of (backflowObefor each process?

Score
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(b; 16 pts) Briefly discuss thefundionsof TFIIH in the processes of (1) transcriptioninitiation,
(2) promoter escape, and (3) DNA repar. Speculate on why DNA repar and transcription
share this important component.

4. Translation (27 pts):

(& 12 pts) What are therespective fundionsof the50Sand the 30Sribosomal subunisin
trandation?What isthe mog straightforward evidence tha theriboome isaribozyme?
What general class of @&lock proteingdindudes EF-Tu and EF-G?

Score




Biochemistry 674 Final Exam, 12/17/04 8/8

(b; 15 pts) Draw out the chemical reactionsfor amino acid activation, tRNA charging and
peptidyl trander. Y ou can use the shorthand representationsbd ow:

o]
ATP= (PP o—lFl'I—o—@ ié

0 e A
H\ /R tRNA = o
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HN  COO™ HO  OH
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