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1) Bacterial plasmids range in size from 1,000 to 200,000 bp, and are used extensively for cloning purposes.  The plasmid drawn below has cutting sites for the following restriction enzymes: EcoR1, Sal1, and BamH1.  The distance in base pairs (bp) between cutting sites is listed between the sites.  Answer the following questions based on your knowledge of biology and the diagrams below labeled (a) through (e).  
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a) Which of the gel electrophoresis results would you expect after cutting the cloning plasmid with the restriction enzyme EcoR1? Why? B: this is because the distance between the restriction enzyme EcoR1 is 1,000bp, 500bp and 900bp. The results from B reflect these numbers.
b) Which of the gel electrophoresis results pictured above would you expect after cutting the cloning plasmid with the restriction enzyme Sal1? Why? C: this is because the distance between the restriction enzyme Sal1 800bp, 16000bp. The results from C reflect these numbers.
c) Which of the gel electrophoresis results pictured above would you expect after cutting the cloning plasmid with all three restriction enzymes-EcoR1, Sal1, and Bam1-all at the same time? Why? D: this is because the distances between each of the restriction enzymes matches the results found in pictures.
2) A linear piece of DNA is cleaved with the individual restriction enzymes HindIII and SmaI and then with a combination of the two enzymes.  The fragments obtained are: 

HindIII


2.5 kb, 5.0 kb

SmaI


2.0 kb, 5.5 kb

HindIII and SmaI
2.5 kb, 3.0 kb, 2.0 kb

a) Draw the restriction map

         
----------l------------l--------        
  2.5kb          3kb          2kb
 
b) The mixture of fragments produced by the combined enzymes is cleaved with the enzyme EcoRI, resulting in the loss of the 3-kb stained band (on an electrophoresis gel) and the appearance of a 1.5-kb stained band.  Mark the EcoRI site cleavage site on the restriction map.  

3) What is up with Sophie’s hair!

Sophie the guinea pig is very special, because the fur on her is very unique. When looking at one side of her she has black and white large stripes, but on the other side she has white, tan with spots and black. From the two different sides she actually looks like two different guinea pigs! 

The different colors in her fur is called Barr body. This is when the inactive X chromosome in each of the cells in a female condense. The selection of the different colors occur randomly and independently to each other and show the different colors like a mosaic. The colors are brown and black, so the different cells are inactive making her look striped with different colors. 

Another reason for the different shades of brown are through epistasis. Like the dog breed Labradors, guinea pigs can range in color. There is another gene that affects the expression of the colors brown vs. black. This happens in these dogs, creating yellow labs. Sophie has a tan color which can exist because of epistasis.  

4) The accompanying pedigree concerns a certain rare disease that is incapacitating but not fatal.  
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a) Determine the mode of inheritance of this disease (i.e. autosomal dominant, autosomal recessive, sex linked). Sex Linked
b) Write the genotype of each individual according to your proposed mode of inheritance (assume that person II-1, III-1, and III-6 have no history of this disease).

c) If you were this family’s doctor, how would you advise the three couples in the third generation about the likelihood of having an affected child?

The children of III1 and III2 have no likelihood of having an affected child. The mother is not a carrier of the disease and the father does not have the disease. This makes for healthy children.

The children of III4 and III5 have a 1/8 chance of having an affected child. The mothers genotype is either X^C or X^c. Since it is not known and the father doesn’t have the disease,  the child has a 1/8 of being affected.

The children of III6 and III7 have a 100% chance that if the child was a girl, it would be a carrier. If the child was a boy, It has no chance of being affected. Since the Father has the disease and the mother is neither has it nor is a carrier all of the daughters would be carriers while the sons would be healthy. 
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