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In humans, brown eyes (B) are dominant over blue eyes (b).  John Doe, A brown-eyed man, is married to Jane Doe who is a blue eyed woman.  They have three children, two of whom are brown-eyed and one whom is blue eyed.  

1. Draw the Punnett Square that illustrates this marriage. 
	Possible Zygotes
	
	

	B
	1
	2

	B
	3
	4


2. What is John’s genotype?  What is Jane’s genotype? 

3. What are the genotypes of the children?

4. If Sally Doe, a blue eyed daughter of John and Jane, is married to a man who is a heterozygous brown eyed male, what is the chance their offspring have brown eyes?

5. If child #3 (from Punnett Square) marries a homozygous brown-eyed man, what is the percent chance their children will have blue eyes?

In dogs, there is a hereditary deafness caused by a recessive gene, “d”.  A kennel owner has a male dog that he wants to use for breeding purposes if possible.  The dog can hear, so the owner knows his genotype is either DD or Dd.  If the dog’s genotype is Dd, the owner does not wish to use him for breeding so that the deafness gene will not be passed on to future generations.  This can be tested by breeding the dog to a deaf female (dd).  

1. Draw the Punnett Square to illustrate these two possible crosses. 

	Possible Zygotes
	
	
	Possible Zygotes
	
	

	
	
	
	
	
	

	
	
	
	
	
	


2. If the male dog is DD, what will we know about all of his pups (assume a litter of 4)?
3. If the male dog is Dd, what will we know about some of his pups (assume a litter of 4)?

In humans, there is a gene that controls formation (or lack thereof) of muscles in the tongue that allow people with those muscles to roll their tongues, while people who lack those muscles cannot roll their tongues.  The ability to roll one’s tongue is dominant over non-rolling.  The ability to taste certain substances is also genetically controlled.  For example, there is a substance called phenylthiocarbanate (PTC for short, which some people can taste (the dominant trait), while others cannot (the recessive trait).  Let’s let R represent tongue-rolling, r represent a non-roller, T represent the ability to taste PTC, and t represent non-tasting.

Suppose a woman who is a both a homozygous tongue-roller and a non-PTC taster marries a man who is a heterozygous tongue-roller and is a PTC taster.  They have three children: a homozygous tongue-roller and heterozygous PTC taster, a heterozygous tongue-roller who is also a heterozygous taster, and a heterozygous tongue-roller who is a homozygous non-taster.  

1. Complete the Punnett Square for this example.  Circle three children that have already been described in the Punnett Square below.
	Possible Zygotes
	Rt
	rT
	RT
	rt

	Rt
	1
	2
	3
	4

	Rt
	5
	6
	7
	8

	Rt
	9
	10
	11
	12

	Rt
	13
	14
	15
	16


2. If these parents would have 13 more children (16 total), how many of those 13 would you expect to be non-tasters?

3. With the same 13 children, what percent would be non-tasters and rollers?
4. If child #12 has children with a homozygous non-tongue roller and a heterozygous taster, what characteristics will their kids have?   Use the following Punnett Square to show each one of their characteristics.  Remember to use “FOIL” to determine the alleles in each box.
	Possible Zygotes
	
	
	
	

	
	1
	2
	3
	4

	
	5
	6
	7
	8

	
	9
	10
	11
	12

	
	13
	14
	15
	16


5. What % of their children (from #4) will be tongue rollers and tasters?

6. What % of their children (from #4) will be non-rollers and tasters?

7. What % of their children (from #4) will be rollers and non-tasters?

8. What % of their children (from #4) will be non-rollers and non-tasters?
In Guinea pigs, black hair (B) is dominant over white (b), rough coat texture (R) is dominant over smooth (r), and short hair (S) is dominant over long hair (s). Assuming these genes are on separate chromosomes, draw the Punnett square for a cross between a homozygous black, heterozygous rough and heterozygous short-haired Guinea pig and a homozygous white, homozygous smooth, and heterozygous short-haired Guinea pig.  

	Possible Zygotes
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


