NAME:________________________________________

MICR 302:  Introduction to Molecular Biology

Exam I

Spring, 2006
1.  (4 pts)  DRAW in DETAIL a 3-base RNA primer for DNAP using our definition of a primer as your guide:  "A primer is a free 3'-OH that is attached to a nucleotide that is properly hydrogen-bonded to the template strand."  Draw ALL of the parts of that definition in detail.  (You must draw the sugar and NOT just put an S.)

2.  (2 pts)  In the drawing you made above, CIRCLE the specific component that is recognized by the DNAP I to result in removal of the primer.

3.  (2 pts)  What enzymatic activity does RNAP have other than 5'>3' polymerase activity?

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

5.  (2 pts)  You have isolated a mutant E. coli in which DNAP III has 5'>3' exonuclease activity in addition to its normal activities.  IN FIVE WORDS OR LESS, how would you expect replication in this organism to be different than in wild-type E. coli?

6.  (8 pts)  Using the list below, identify the following definitions:

A)  Gene

B)  ORF

C)  mRNA

D)  Upstream

E)  Downstream
F)  Operon

G)  Antisense RNA
H)  Repressor

I)   Stable RNA

______  Able to bind mRNA

______  Contains two or more genes controlled by the same promoter/terminator

______  The primary transcript must be clipped and folded to be functional

______  Codes for only a single polypeptide chain

7.  (10 pts)  DRAW a region of prokaryotic DNA that would be transcribed into a polycistronic mRNA and label:  Promoter (P), terminator (t), open reading frame(s) (ORF), leader, tail, spacer (if present), RBS, ALL start and stop codons.

8.  (6 pts)  For each of the following processes that occur during replication, name the main enzyme responsible.

a)  Removes SSB  _____________________________

b)  Synthesizes DNA  _____________________________

c)  Synthesizes RNA  _____________________________

9.  (2 pts)  As discussed in class, name the enzyme that is responsible for driving replication in the forward direction.  You must spell it correctly to get credit.

10.  (2 pts)  What specifically is missing when a molecule of DNA contains a nick?

11.  (2 pts)  What enzyme is encoded by lacZ?  You must spell it correctly to get credit.

12.  (4 pts)  DRAW the reason why is it not necessary that RNAP be able to proofread.  NO sentences, only labels.
13.  (4 pts)  

a)  If both LacI and cAMP-CRP are bound to the Lac operon, is the Lac operon transcribed?

Circle yes or no.

b)  In 10 words or less (I will NOT give you  credit if you write more than 10 words), why or why not?

14.  (6 pts)  Given the following DNA sequence:

5'-GGCTATAATGGCGGAGGAGGCGATGCATACCGGAATCCACTAAGCGAG -3'

a)  If the RBS is present and underlined, how many amino acids would be in the polypeptide encoded by this gene?

b)  If the RBS is present and underlined, would the primary transcript produced from this gene be processed? Just circle yes or no.

c)  If the RBS is present and underlined, DRAW where an antisense RNA molecule would bind is this were an RNA sequence.  You can just draw a short line to represent the antisense RNA on the drawing above.

15.  (6 pts)  Use the following to answer questions (a) through (c).

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 are involved in translation? _____

16.  (4 pts)  In terms of DNAP III function, what would be the result if the 3' base on an Okazaki fragment was not properly hydrogen bonded to the template DNA strand?  1-2 sentences only.

17.  (6 pts)  For each of the items below, indicate whether it is an example of transcriptional regulation (TXR), translational regulation (TLR), or post-translational regulation (PTR).  Use only the abbreviations TXR, TLR or PTR.

 

 

A)  ________  The effect of lactose on LacI

 

B) ________   The effect of the cAMP-CRP complex on the Lac operon

 

C) ________   Antisense RNA

 
18. (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.

19.  (20 pts)  In a brief essay, describe the transcription of a gene that has a rho-dependent terminator.  In your essay, you MUST include:  promoter, -35, -10, RNAP core, RNAP holoenzyme, sigma factor, helicase, stem-loop structure, and rho protein.










