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PRACTICE EXAM #2








1.  the answers that were changed are highlighted 

3'-
cctcaaatcactctCCAGTTAGAacgacccttagtcacagtaagaatagggggacagatCCtagaATATTAagccctat -

5'-
GGAgtttagtgagaGGTCAATCTtgctgggaatcagtgtcattcttatccccctgtctaGGatctTATAATtcgggata -

 - tagacacaggagCGTTGgaCacagtaCCgaaTaCGtaagtttaccaggaagatggaagccaatcatgatagggggaatt –5 

 - atctgtgtcctcGCAACctGtgtcatGGcttAtGCatTcaaatggtccttctaccttcggttagtactatcccccttaa –3
a) The Wrm3 gene could be regulated by transcription factors, enhancers, hormones/activator proteins.
b) Bold italicized above (5'- GGNCAATCT -3' and 5'- TATAAT -3')

c) see above (arrow)

d) The +1 position is either the C or A (big, italicized letters)
e) CAACC or AACCU 
f) Met- Ala-Tyr-Ala (start codon is highlighted to help you see it) 

g) If this sequence were deleted, there will not be any transcription since the promoters are not spaced correctly.  RNA polymerase can’t recognize the promoters to start transcription

h)  a stop codon would be introduced—translation would stop too early.  Incomplete protein made

i)  RNA Polymerase reaches a termination signal.

2. There is NOT a guarantee of loss of protein function. The mutation may not cause a change in the amino acid that is coded for (because many codons can code for the same amino acid). If there is a different amino acid that is coded for, it may not change the overall protein structure that much, though, which would keep its function.

3. DNA contains the sugar deoxyribose, while RNA contains ribose. The base thymine can be found in DNA, while uracil is found in RNA. See figure 10-1 on page 180 of your textbook.

4. 

	
	Transcription
	Translation

	Polymer Made?
	 RNA
	 Protein

	Monomers Used?
	 Nucleotides
	 Amino Acids

	Synthesis is catalyzed by?
	 RNA Polymerase
	 Ribosome

	Type of bond between monomers in chain?
	Phosphodiester bond (covalent bond)
	 Peptide Bond (covalent bond)

	Starting Point
	 +1
	 Start Codon

	Stopping Point
	 Termination Sequence (string of A's on the template DNA strand)
	 Stop Codon (UAA, UAG, or UGA)

	Direction of synthesis
	5->3 
	5->3 on the mRNA


5. -Transcription occurs in the cytoplasm in prokaryotes; while it occurs in the nucleus of eukaryotes.
-The promoter regions of prokaryotes are slightly different than in eukaryotes.
-Prokaryotes utilize operons to regulate their genes, while eukaryotes utilize transcription factors and enhancers.
-The ribosomes in prokaryotes are slightly smaller in size than in eukaryotes.
-Eukaryotes have extensive "post-transcriptional" modifications to the mRNA (G-capping, adding poly-A tails, cutting out introns)

6. a)  No.  Protein will not be translated (at least not starting there) because there would no longer be a start codon.
b) No.  A frameshift will occur. This will change all the amino acids after K. There will no longer be the signal sequence, so the Stfn4 protein will not be secreted.
c) Yes.  GUG stands for valine which also, this is a silent mutation. There will be no effects.
d) No.  GAG stands for Glutamic Acid (a negatively charged amino acid). This will cause the signal sequence to no longer be recognized, so it wouldn't be put into the ER. So it would not be secreted.
e) Yes.  GUU stands for valine which is ALSO a hydrophobic amino acid. So the signal sequence won't be affected. So Stfn4 is still secreted.

7.  a) 0 mRNA - because there is no longer a promoter so RNA polymerase can't even find gene.

b)  100 mRNA - LEE can't bind to hormone so the enhancer will not increase the transcription of the gene.
c) 0 mRNA - the transcription factors are necessary for transcription to occur (just having RNA polymerase and a promoter for eukaryotes is not enough)

8. a)  Yes

b)  Since the repressor is unable to bind to the operator, the RNA polymerase will be able to transcribe the Trp-synthesizing enzymes (E,D,C,B,A)

c)  No (assuming this is a normal strain of E. coli....not the one in question (a) )

d)  The tryptophan will bind to the repressor protein and cause it to be active and bind to the operator of the tryptophan operon. This shuts down all the genes that make enzymes for tryptophan synthesis.
e) Eukaryotes might use transcription factors that are required before RNA polymerase will actually transcribe.

9. Since you have both the DNA and the RNA that has been transcribed from it, you can note the differences between the RNA and the DNA.  If it is from a prokaryote, the approximate length of the DNA and RNA should eb the same (no introns were cut out).  However, if the RNA is shorter than the DNA then you could conclude that it went through some post-translational modifications after transcription.

10.  a) OUTER

b)  Most of the amino acids in this section are either polar or charged, so they will be attracted the cytoplasm.

c)  A phosphate group might inactivate/activate it.  The enzyme might be cleaved to make it active.  A vitamin or ion might be necessary for it to function.

d)  The gene might be turned off by lack of transcription factors.  The mRNA might not be translated by the cell.  

e)  
5'-UGUCGUGCU-3'       or          5'-UGCCGCGCC-3'

****There are several more possibilities.

11.  A

12.  C

13.  A

14.  B

15.  B

16.  A

17.  B

18.  A

19.  a

20.  c

21.  b

22.  b

23.  e

24.  c

25.  d

26.  b

27.  c

28.  d

29.  a

30.  The lytic cycle in when the bacteriphage enters the host bacteria, reproduces itself then lyses the cell to allow the new virus copies to infect other cells.  The lysogenic cycle is when the bacteriphage incorporates its DNA into the host genome and is replicated with it.  It is essentially dormant until some trigger causes it to switch to the lytic cycle.

31.  A temperate phage can got through either the lytic or the lysogenic cycle.  The virulent phage only goes through the lytic cycle.  

32.  The main components of a virus are the 1)  nucleic acid (DNA or RNA), 2)  capsid protein coat and 3) lipid membrane (found in some viruses only).  When a virus infects a cell it first attaches to the host cell, then enters it, then uses the host cells biomachinery (enzymes, etc) to synthesize more copies of itself, and then the new viral copies burst open the cell to go infect other potential host cells.

32.  When you spread your E. coli, you may have forgotten to cool the spreader. This would have killed any E. coli. OR you may have labeled the LB plates incorrectly and they may have some other antibiotic in it. Or, the E. coli might have been killed during the transformation procedure - from some incorrect solution.

33. 

	Plate Contents
	Any colonies (Y or N)
	Cell contain plasmid (A, S, or N)
	Cells produce Na84 mRNA (A, S, or N)
	Cells contain tetR gene (A, S, or N)
	Cell produce amoxicillin resistance protein (A, S, or N)

	Plain LB
	YES
	SOME
	SOME
	SOME
	NONE

	LB with amoxicillin
	NO
	n/a
	n/a
	n/a
	n/a

	LB with tetracycline
	YES
	ALL
	ALL
	ALL
	NONE

	LB with amoxicillin and dextrose
	YES
	ALL
	ALL
	ALL
	ALL

	LB with tetracycline and dextrose
	YES
	ALL
	ALL
	ALL
	YES

	LB with ampicillin and dextrose
	NO
	n/a
	n/a
	n/a
	n/a


34. You need to protect yourself from any infection of the microorganism. You need to protect your samples from contamination from outside microorganisms.

35.  Restriction enzymes cut DNA at specific sequences, breaking covalent bonds.  In bacteria they are used to protect themselves from foreign DNA like bacteriophages.  You should be able to recognize where a restriction enzyme cuts if given the sequence (don’t memorize any sequences) as well as explain how restriction enzymes are used in making recombinant DNA and in analyzing DNA.

36.  a)  CaCl2  helps by neutralizing negative charges on plasmid DNA and phospholipids of cell membrane.

b)  Heat Shock helps to open up temporary pores in the cell membrane.

37.  Gel Electrophoresis separates DNA based on size.  Smaller fragments move through the gel faster than longer fragments.  That means that in a given amount of time, a smaller fragment can travel farther.  DNA also has a negative charge.  When an electric current is applied to the DNA, it will move through the gel, thus separating it by size.   





































