Biol 367	Molecular biology   	Midterm 1			Fall 2014
Name: ______________________________
ID number: _________________________
1-(3 points) On the same graph, show the expected Cot curves and the Cot 1/2 values for the bacteriophageT3 genome (30 X 103 bp) and the non-repetitive portion of the mouse genome (Note: the mouse genome has a chemical complexity of 4 X 108 bp, is made of 20% moderately repetitive DNA and 35% of highly repetitive DNA. The bacteriophage genome does not contain repetitive DNA). 
Assume the Cot analysis was done using E. coli as reference DNA (4.6 X 106bp) with a Cot 1/2 value of 4.











2- (5 points) Plasmid pRIT450 is 7.0 kb in length and has single PstI, EcoRI, and BamHI sites. You have cut the plasmid with PstI and inserted a 4.0 kb fragment into the site. From the data below, determine the restriction map of the resulting plasmid.

PstI 			7.0kb and 4.0kb
EcoRI 			6.0kb and 5.0kb
BamHI 			8.9kb and 2.1kb
PstI + EcoRI, 		4.3kb, 3.3kb, 2.7kb and 0.7kb
PstI + BamHI 		6.1kb, 2.8kb, 1.2kb and 0.9kb
EcoRI + BamHI 	5.0kb, 2.1kb, 2.1kb and 1.8kb






3- (5 points) For your independent research project, your supervisor is asking you to subclone the coding region of gene X (see below) in the bacterial expression vector pLIC using the polymerase chain reaction (PCR). 
Write the sequence of:
 
a)Two primers that will allow you to clone the coding sequence in the vector. The recombinant protein must be as short as possible and must contain only the MYC tag at the C-terminus.
Primer #1 5’ ___________________________________________
Primer #2 5’ ___________________________________________
 
b) Two primers that will allow you to clone the coding sequence in the vector. The recombinant protein must be as short as possible and must contain the HIS tag at the N-terminus and the MYC tag at the C-terminus. 
Primer #1 5’ ___________________________________________
Primer #2 5’ ___________________________________________

The primers must be as short as possible but must hybridize with 12 nucleotides of the template strand. 
The start and stop codons of gene X are underlined.

Coding sequence of gene X

GTCGATCAAT ATGTCCCAGG TCTACTCCAA ACCACCGCAC ACCAATTATG
GAAACCAAGC CGGAAAAGAA TTCCGGTGGA GAGCGAAAAA AAAGGATTCC
GAATCGTGAA CTGCCAAAAA CATTTTGAAG CCAACGATTC CGACGTCATC
CTCGCCACGG TTAAAGGGAA GTTTATT


Nco1 = CCATGG,  BamH1 = GGATCC,  BglII = AGATCT,  HindIII = AAGCTT




4- (4 points) The figure below represents the restriction map (using EcoR1) of the gene DET 2 from Arabidopsis thaliana. The distance between the cut sites is presented on the figure. Describe the results of a Southern blot experiment performed with DNA samples coming from wild type A. thaliana and a deletion mutant lacking nucleotides 600 to 1300 (both DNA samples were cut with Ecor1 prior to electrophoresis) Your answer should include the number of bands observed on the blot as well as the size of the bands (in bp). The probe used for the experiment spans nucleotides 700 to 1500.




			Number of band(s)		Size of band(s)

Wild type 		_______________		_______________

Deletion mutant	_______________		_______________


5- (4 points) Draw the banding pattern you would expect to see on a DNA-sequencing gel if you annealed the primer 5'-G-C-G-A-A-3' to the following single-stranded DNA fragment and carried out a DNA sequencing experiment using the dideoxy chain termination method. 
Assume:
A) The primer is labeled
B) Only the dATP is labeled 
5'-A-C-C-A-T-C-G-A-T-C-T-A-G-A-C-T-T-C-G-C-3'



6-(4 points) The plasmids shown in the figure below were introduced in the bacterial host DS40 to generate strains 1, 2 and 3 (The genotype of the host strain DS40 is lac- and laci-).
Based on the figure below:
a) Describe the composition of two different petri dishes that would allow you to distinguish strain 3 from the others 
petri # 1________________________________________________________
petri # 2________________________________________________________
b) Describe the composition of a petri dish that would allow you to distinguish strain 1 from the others __________________________________________________




See Annex 1 for the restriction map of pBR 322



Annex 1
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