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1. What were the following compounds used for in the MBV2020 course?:  
    (answer in 1-2 sentences) 
 

a) Taq DNA polymerase - PCR 
b) Xylene cyanol FF - Electrophoresis, dye in gel loading buffer 
c) Ammonium persulfate - SDS gel electrophoresis, initiates gel polymerization 
d) RNase A - Analysis of plasmid DNA isolated by miniprep 
e) Capture buffer - Isolation of a DNA fragment from an agarose gel   (5) 

 
 
2. Which 5 of the following statements are false? (False statements are marked red) 
     a) T4 DNA ligase is a virus protein.	
     b) All plasmids contain an antibiotic resistance gene.  
     c) Proteins can be separated in agarose gels.	
     d) X-gal is a substrate for ß-galactosidase. 	
     e) ColE1 is an origin of replication.	
     f) Ni-sepharose binds imidazole.	
     g) Polyethylene glycol is used in ligation reactions.  
     h) Each PCR cycle generates 3 molecules that are longer than the target sequence.  
     i) Ethidium bromide is used to visualize proteins in a gel. 	
     j) Agarose melts at about 50°C.         (10)  
 
 
 



 
 
 
3. What has to be considered when setting up a ligation reaction? How is a ligation  

reaction set up and how can the result of a ligation be checked? Describe.   (15)  
 
Considerations: (see 2.2.1 in the manual):  
The ratio of vector to insert (usually 1:1.3). 
The ligation time (overnight or a few hours). 

    Blunt-end ligations require more enzyme than sticky end ligations. T4 DNA ligase 
    is used for blunt-end ligations. 
 

Setting up a ligation: 
Mix vector and insert DNA. 
Heat 5 minutes at 45°C in order to break hydrogen bonds between fragments. 
Cool down and add buffer and (optionally) polyethylene glycol. 
Add DNA ligase. Mix and incubate at 16°C overnight or a couple of hours at room 
temperature. 
 
Checking ligations: 
Transform DNA into E. coli. 
Plate cells on selective plates (e.g. a plate with an antibiotic). 
Pick colonies and grow bacteria in liquid media. 
Isolate plasmids (miniprep) 
Check plasmids by restriction analysis (PCR can also be used if appropriate primers are 
available but PCR is not faster than restriction analysis). 
  

 
 
4. Two different DNA samples (labeled DNA 1 and DNA 2) were incubated with the enzymes 

KpnI and XbaI in order to find out whether the two enzymes cut the DNA. Resulting DNA 
fragments were visualized in an agarose gel, as shown below.  

 
         



 
 
 
  
 a) Which of the two DNAs is the largest?        (5) 
 
 DNA 1 is largest (5 kb), calculated from lane 1 or 3. 
      DNA 2 has a size of 4.5 kb, best calculated from lane 5. 
 
 b) Are the original DNA molecules linear or a circular?  

    Explain your answer.           (5) 
 
 Both are circular. 
 DNA 1: The bands in lane 2 are a typical example for how an uncut plasmid runs 

in an agarose gel (see results lab 2 on the website of the course, 
(http://www.uio.no/studier/emner/matnat/ibv/MBV2020/v18/results/result-lab-
2.png?vrtx=view-as-webpage). 
DNA 1 is not cut by XbaI and runs as supercoiled plasmid. This can also be concluded 
from the result in lane 3 which is the same as in lane 1 showing that XbaI does not cut. 
Therefore, DNA 1 must be circular because a linear fragment cannot run as supercoiled 
DNA. 
 
DNA 2: If DNA 2 were linear, KpnI has to cut once and XbaI twice to yield two and three 
fragments, respectively. Together the enzymes have to cut three times which would yield 
4 fragments. But there are 5 fragments in lane 6. 



If DNA 2 were circular, KpnI would have to cut twice and XbaI three times to yield 2 
and 3 fragments, respectively. Together the enzymes will cut 5 times to yield 5 
fragments. 
This is seen in lane 6. 

 
 c) Draw a restriction map of the two DNA molecules indicating the approximate  

    position of the KpnI and XbaI restriction sites for the two DNAs.   (5+5)  
 

 
DNA 1: 

 
 

DNA 2: 
  
 
 

 


