




Name:__________________________________________

MICR 302: Introduction to Molecular Biology

Exam I, Spring 2008

Make sure to read each question carefully!!!!!!

1.  (8 pts)  Draw in detail the double stranded piece of DNA indicated blow.  You can simply use the letter abbreviation for the nitrogenase bases, but you MUST completely DRAW OUT all of the following: a) the sugar with numbered carbons; b) the linkage between the nucleotides; and c) the hydrogen bonding.  Also make sure to label the 5’ and 3’ ends.
5’-A-C-3’

3’-T-G-5’

2. (6 pts)  Fill in the blank.
a)  The start signal of replication is called the _________________.

b)  The start signal of transcription is called the _________________.

c)  The start signal of translation is called the _________________.

3. (8 pts)  Use the following to answer questions (a) through (d).

A)  mRNA

B)  rRNA

C)  tRNA

D)  A and B only

E)  B and C only

F)  All of the above

a)  Which are produced by transcription?  _____

b)  Which are transcribed but not translated? _____

c)  Which encode proteins? _____

d)  Which are involved in translation? _____

4. (6 pts)  DRAW the Lac operon and LacI if lactose is NOT present.  In your drawing, you must label: lacA, LacI, lacO, lacP, lacY, and lacZ.

5. (2 pts) Circle the correct answers  

In low iron conditions, the bfr (bacterioferritin) mRNA is / is not translated because the anti-bfr gene is / is not repressed by the Fur protein.

6. (6 pts)  For each of the enzymatic activities of DNAP I listed below, what is the purpose of that activity during replication?  Only a few words per item are necessary.

a) 5' -> 3' polymerase  _____________________________

b) 5' -> 3' exonuclease  _____________________________

c) 3' -> 5' exonuclease  _____________________________

7. (8 pts)  Using the list below, identify the following definitions:

A)  Gene

B)  Allele

C)  Operon

D)  Dominant

E)  Co-dominant
F)  Sex-linked

G)  Upstream

H)  Downstream
I)  ORF

______  Toward the 3' end

______  One allele masks the expression of another allele

______  Could result in the production of a polycistronic mRNA

______  Alternate form of a gene

8. (2 pts)  If a hemophiliac boy is born whose father is normal, give the GENOTYPE of his mother.

9. (6 pts)  Draw the translation initiation complex and label the mRNA, 30S subunit, 50S subunit, the initiator tRNA and the A and P sites of the ribosome.

10. (6 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. 






11. (8 pts)  Use the following abbreviations to indicate if the following mechanisms of regulation are examples of activation (A), repression (R), global regulation (G),  catabolite repression (C).  MORE THAN ONE LETTER CAN BE USED FOR EACH ONE.

______LuxR:autoinducer

______The effect Crp:cAMP has on MalT

______The effect LacI has on the lac operon

______The effect iron has on Fur
12. (6pts)  Draw a piece of prokaryotic DNA that would correspond to a polycistronic mRNA.  Make sure to label the promoter(s) (P), terminator(s) (t), open reading frame(s) (ORF), and RBS.

13. (2pts) Give one example of post-translational regulation.

14. (20 pts)  For each of the following ten items indicate if they are involved in Replication (R), Transcription (T), or Translation (L) using the single letter abbreviation indicated.  Also name its PRIMARY function in a few words.

a) ______ Gyrase:

b) ______ Terminator:

c) ______ Aminoacyl t-RNA sythetase:

d) ______ Helicase:

e) ______ Elongation factors:

f) ______DNA Pol I:

g) ______Anticodon:

h) ______ Peptidyl transferase:

i) _______SSB:

j) _______Sigma subunit:

15. (6pts)  Based on the DNA sequence below, determine the primary structure of the encoded peptide using single letter abbreviations. Use the codon table below as well as a RBS sequence of AGGAGGU to answer the question.

3’   ACCTGCTCCTCCAAGGAGGTACATGCGTGACATTTGATTTACTTAG    5’

5’   TGGACGAGGAGGTTCCTCCATGTACGCACTGTAAACTAAATGAATC    3’
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