Lactose Intolerance Investigation

Lab Part 2: Measuring Lactase activity in individuals from one family
Objective: 

· Test the lactose digestion by extracted enzyme from patients.
· Find out if lactose intolerance is carried by a recessive or dominant allele.

Background:
Genetic disorders are phenotypes that result from malfunction of mutated alleles. Usually, the defected allele can be either recessive or dominant. If recessive, then both alleles of that particular gene need to be defective in order to show a harmful phenotype. If the disorder is dominant, then just one harmful allele of that particular gene is sufficient to cause a harmful phenotype. It is very important to know if a disorder is recessive or dominant for making predictions about the chances for defects in future generations, and for studying the chemical basis of the symptoms. Often the analysis is based on gathering information from as many people and generations of families with the disorders. As a ‘rule of thumb’ – a disorder (or any other phenotype, for that matter) is identified as recessive if it can ‘skip a generation’ (can you figure out why??). 
In this lab, we will try to figure out if lactose intolerance is a recessive or dominant disorder. We will base our analysis on the lactose-tolerance or intolerance phenotypes of three generations in one family (See pedigree chart for the family relations). Instead of interviewing the members of the families, samples of their digestive fluids were collected. We will see if the digestive fluids of these individuals contain lactase activity. Those that will be positive will be called “Lactose Tolerant” (Why?), while those individuals without lactase activity will be called “Lactose intolerant” (Why?). 
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Materials: 

· Regular Milk

· 12-well plate

· Glucose test strips (2 per group. Please do not waste!)
· 2 Samples from members of the family in dropper bottles.
Procedure:

1) Fill each well that has a sample extract with regular milk. Also fill one well without an extract (What for?).

2) Add a few drops of extract from each family member to the milk. Record the order of the samples in the wells! 

3) Shake the plate very gently. 

· Wait 5-10 minutes. 

4) Check the wells for glucose by dipping a glucose strip. Write the estimated concentrations of glucose by comparing to the chart on the package. 
NOTE: Glucose strips are expensive. Please do not discard strips that did not become darker than light green.

5) Record your results in your own paper, as well as on the class poster-chart.
Results and analysis:

Fill in the following table: Write both color of the strip and the estimated glucose concentration. (In your notes)
	Person’s Name:
	
	
	
	
	No Extract

	Before Lactase
	
	
	
	
	

	After Lactase
	
	
	
	
	


Questions: (One per group)
1. List all the family members and next to each one – write the amount of glucose at the end of your measurement. 

2. Twice, copy the pedigree chart of the family you are investigating, all three generations.

3. Fill in the symbols that represent patients with no Lactase activity (no glucose after 5 minutes incubation). 

4. Analyze the pedigree chart: Dominant or recessive?

- In other words, is lack of lactase activity carried by the recessive allele (e) or by the dominant allele (E)?

a. Title each of the two pedigree charts to “Suppose it is dominant”, and “Suppose it is recessive”. For each case, write the possible genotypes (EE, Ee, ee) of as many family members as you can based on their phenotypes (filled / empty). 

b. In one of the inheritance types you will not be able to fit genotypes without changing the phenotypes. And since we do not argue with evidence (phenotypes), this would NOT be the inheritance type you are looking for!
c. Conclude: Is lactose intolerance – is it carried by a recessive or dominant allele? How did you get to this conclusion?

5. Jane is about to get married to Juan who tells her that he is lactose intolerant. What are the chances for their future children to develop lactose intolerance after they are  weaned form their mother’s breast milk? Explain in detail. You may use a punnet square for this question. 
6. Reflect on what you have learned, what you liked, and what you suggest to improve, in the two parts of this lab. 
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