Adopted much?
Introduction 

This lab is based on a student from Mt. Holly Springs, PA.  Shelly was the third child of Marcia and James Humer.  She looked like goldilocks, white/blonde hair with big blue eyes and very fair skin.  Both her sisters, Mandy and Merry, had dark brown hair.  One sister had brown eyes and one had blue, and both had more of an olive skin tone than Shelly.  Marcia and James also had dark brown hair, darker skin tone, and brown eyes.  The neighbors always joked around saying that Shelly was put on their doorsteps in a basket when she was baby and luckily Marcia and James volunteered to take her in.  When Shelly asked her mom about the story, her mom laughed and said they were kidding; but why did Shelly look so different from the rest of her family?  After the many years of hearing this “joke” Shelly started to believe it was true.  She wanted to know once and for all that she was the biological daughter of Marcia and James.  
We are going to help Shelly out today.  Shelly sent us some DNA of her and her parents.  We are going to use the information we’ve learned about so far to help her determine if Marcia and James are her biological parents.  We’ll examine pedigrees and complete a gel electrophoresis as the final test for Shelly and her family.  
Figure 1. Shelly’s Family Tree
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1. Take a look at the pedigree of Shelly’s family above.  Based on just this information, is it possible for Shelly’s parents to produce a child with Shelly’s phenotypes?  Why or why not?
2. Do you expect hair color inheritance pattern to be autosomal/sex-linked and dominant/recessive?  Why?
3. Based only on this information, is Shelly adopted?

Let’s look further.  Hair color and eye color are a very complex type of inheritance, meaning it is not simply dominant or recessive.  In addition, it occurs on many genes, or is polygenic.  Check out the article by following the link below.  Although hair color is not discussed in the article, it follows a similar polygenic inheritance pattern.  
Link: http://www.hudsonalpha.org/education/outreach/basics/eye-color 
4. Does this give you any more insight to determining if Shelly was adopted?
5. Have you changed your answer, is Shelly adopted?

The best way to determine if Shelly is indeed the biological child of the Humer’s is to perform gel electrophoresis.  Remember our discussion about gel electrophoresis: gel electrophoresis is a process that allows us to see bands of DNA that have already been chopped into segments of various base pairs in length.  When we put the DNA into the gel electrophoresis chamber, we can see the DNA move through the agarose because of the different sizes of DNA segments.  
Below is an example of what the gel would like. 

6. Analyze the gel above.  Which individuals (#1-8) do you think are related?  
7. What do you think is the lane “M” is?  What is the purpose?
You will perform an experiment to determine if Shelly is the child of the Humer’s.  DNA was extracted from Marcia, James, and Shelly.  (Why don’t we need to look at Mandy and Merry’s DNA?)  We will use a marker as a standard so we can determine the size of the segments.  PCR (polymerase chain reaction) was used to amplify the DNA so we can see the segments more clearly.  The PCR products are ready to be tested using gel electrophoresis.  Follow the instructions below to set up and run the gel.  
Goal: to use gel electrophoresis to determine if Shelly is genetically similar to her parents, Marcia and James.
Prepare the Gel: Add 0.3g of agarose to 20mL of distilled H2O in an Erlenmeyer flask.  Use a Kimwipe to make a stopper for the flask.  Heat the solution in the microwave for approximately 30 secs.  Allow the heated solution to cool for ~2min then pour the gel.  Remove the comb after the gel has solidified.  Pour 10x TBE buffer so it just covers the gel.  
Load the Gel: Add 10µL of each different PCR product to a separate well.  Do not mix the solutions and be sure to use new tips each time you pipette.  The table below shows the labels used for each person.  In the diagram at the bottom of the page, label which person’s sample is located in each well.  You will have empty wells.  

	Person
	Label
	Results

	James
	A
	

	Marcia
	B
	

	Shelly
	C
	


Run the Gel: Close the chamber and attach the red wire to the red (positive end) and the black wire to the black (negative end) of the chamber and do the same with the volt meter.  Turn on the power supply, set the voltage at ~140 and hit start (or run).  
Draw the Results: Draw the banding pattern that you get for each person on the diagram below.  Determine whether Shelly is the child of Marcia and James and write it in the table above.  
Results

8. What were you general results?
9.  How did you determine if Shelly was Marcia and James’ child?
10. How else can this process be used in the field of genetics?  
11.  Why is this process, gel electrophoresis, an important one for society?
Shelly





James





Marcia





Merry





Mandy





Female Brown Hair 





Female Blonde Hair 





Female Brown Eyes 





Female Blue Eyes 





Male Brown Hair 





Male Blonde Hair 





Male Brown Eyes 





Male Blue Eyes 
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