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MICR 302:  Introduction to Molecular Biology

Exam I

Spring, 2007
1. (10 pts)  In translational regulation antisense RNA binds to the DNA / mRNA (circle one) of a specific gene.  Below DRAW the 3 base antisense RNA that would bind the molecule below.  Indicate the phosphate with a “P” and the complementary nitrogenous base with the appropriate letter.  You must also DRAW the sugar, DO NOT simply use a “S” like I have below.  Make sure you make appropriate base pairs and draw the hydrogen bonds.  Indicate the 5' and 3' ends of the antisense RNA molecule.
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2. (4 pts)  Based on the mechanism of antisense RNA regulation, would either molecule above be translated? (Just circle yes or no).  In one to two sentences explain why or why not.

3.  (4 pts)  Assuming a co-dominant system with the alleles R=red, B=blue, and r=white, DRAW a Punnett square of the cross between a purple-flowered pea plant and a heterozygous red-flowered pea plant.

4.  (2 pts)  For the Punnett square you drew above, is the genotypic ratio the same as the phenotypic ratio?  (Just circle yes or no.)
5.  (4 pts)  Give 2 reasons why prokaryotes are predominantly used in molecular biology instead of eukaryotes.

6.  (8 pts)  Use the following abbreviations to indicate if the following mechanisms of regulation are transcriptional (T), translational (L), or post-translational (P).

______The effect of mRNA degradation

______The effect maltose has on MalT

______The effect LacI has on the lac operon

______The effect iron has on Fur
7.  (6pts)  Explain what is meant by coupled transcription and translation in prokaryotes and why does it not occur in eukaryotes (three to four sentences should be more than sufficient).
8.  (8 pts)  Using the list below, identify the following definitions with the term that best fits:

A)  Gene

B)  ORF

C)  Alleles

D)  Operator

E)  Dominant

F)  Co-dominant
G)   Promoter

H)   RBS



______  Is defined by a promoter and a terminator

______  Different forms of the same gene

______  Begins at the start condon and ends with the stop codon

______  Sequence a repressor binds to

9.  (8 pts)  

a) If both lactose and glucose are present is the lac operon transcribed? Circle yes or no.

b) Explain why or why not by describing the two regulatory proteins involved in the global regulation of the lac operon.  Make sure you mention the signal molecules of the two regulatory proteins as well as lacP and lacO (a few sentences should be sufficient).

10.  (2pts) On the DNA sequence below circle the base that would be the target of a 3’(5’ exonuclease.

5’-ACTTACCGAGTGCGCAATTCGCATACGA-3’

11.  (2pts) What is the significance of DNA polymerase possessing 3’(5’ exonuclease activity (one word is sufficient)?

12.  (8 pts)  In the replication fork below draw in the leading and lagging strands of DNA produced by DNA Polymerase III using arrows to indicate the direction of synthesis.  Make sure to label the 5’ and 3’ ends of each newly synthesized piece of DNA as well as the primers.  A hint is to remember that DNA is always synthesized anti-parallel. 






13.  (12 pts)  For each of the following processes that occur during replication, name the main enzyme responsible.

a)  Denatures DNA  _____________________________

b)  Removes SSB  _____________________________

c)  Seals the nicks following gap fill in  _____________________________

d)  Relieves supercoiling  _____________________________

e)  Synthesizes RNA  _____________________________

f)  Removes the primer and fills in gaps  _____________________________

14.  (10 pts)  Use the following to answer questions (a) through (e) regarding translation.

A)  A site

B)  P site

C)  codon

D)  anticodon

E)  23S rRNA

F)  16S rRNA

G)  30S subunit
H)   50S subunit


I)   N-terminus

J)   C-terminus

K)  amino-acyl t-RNA synthetase 

L)  peptidyl transferase

a)  Enzyme that links amino acids  ______

b)  RNA that binds to the RBS during initiation _______

c)  Ribosomal subunit that is the last to bind in initiation _______

d)  Sequence on the tRNA that recognizes the mRNA _______

e)  Ribosomal site that the a new charged tRNA enters ________

15.  (8 pts) For the DNA below “P” indicates the promoter region.  The top strand is considered the coding strand while the bottom strand is considered the template strand.  With this information answer questions (a) through (c).

5'    TCCTCCAGGAGGCACATGTACACCGGAATCTAAGCGATAGATCGCTATTTTTTT-3'

3’    AGGAGGTCCTCCGTGTACATGTGGCCTTAGATTCGCTATCTAGCGATAAAAAAA-5’

a)  If the RBS is AGGAGG, how may amino acids would be in the polypeptide encoded by this gene?

b)  What type of secondary structure is associated with transcriptional terminators?

c)  The terminator above is Rho-dependent / Rho-independent (circle one).

16.  (4pts)  The -10 and -35 boxes of a promoter are located on DNA / RNA / protein (circle one).  What form of RNA polymerase recognizes the -10 and -35 boxes?
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