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Question 1: A man with color blindness (sex Linked recessive) marries a woman with normal vision. They have a colorblind daughter.
a. What are the genotypes of the father and mother?
· A color-blind man (XoY)
· A heterozygous Normal Vision Woman (XoX+)
b. Show a Punnett square for the mating of the mother and father.
	Gametes
	Xo
	Y

	X+
	XoX+
	X+Y

	Xo
	XoXo
	XoY


c. What is the probability that they will have a colorblind child?
In the above cross, four different possible offspring are produced:
1. XoY:   Color-blind Boy (1/4 or 25%)
2. X+Y:   Normal Vision Boy (1/4 or 25%)
3. XoXo:  Color-blind Girl (1/4 or 25%)
4. X+Xo: Heterozygous Normal Vision Girl (1/4 or 25%)
The heterozygous normal vision girl carries the recessive gene for color blindness.  On the average, she will pass this gene on to half of her sons and half of her daughters.
Question 2: Mary has hemophilia (sex linked recessive) and is blood type A. Mary’s mother is blood type O. Mary marries a man that is blood type O and does Not have Hemophilia. All blood type alleles are on autosomes.
a. What number and possible types of gametes can Mary and her husband produce (Hint: you are following two traits here).
· Mary’s normal husband (XHY); (XoY)
· A hemophilic Mary (XhXh); (XAXA); (XAXO)
b. What are the possible genotypes and phenotypes of their children. Use a Punnett Square
	Gametes
	XH
	Y

	 Xh
	XhXH
	XhY

	 Xh
	XhXH
	XhY


In the above cross, four different possible offspring are produced:
1. XhXH: A heterozygous non-hemophilic girl (1/2 or 50%)
2. [bookmark: _Hlk529303377]XhY: A hemophilic boy (1/2 or 50%)

	Gametes
	Xo
	Y

	XA
	XAXo
	XAY

	XA
	XAXo
	XAY


In the above cross, four different possible offspring are produced:
1. XAXo:  a blood group A girl (1/2 or 50%)
2. XAY: A blood group A boy (1/2 or 50%)

	Gametes
	Xo
	Y

	XA
	XAXo
	XAY

	XO
	XOXO
	XoY


In the above cross, four different possible offspring are produced:
1. XAXo: A blood group A girl (1/4 or 25% chance)
2. XAY: A blood group A boy (1/4 or 25% chance)
3. XoY: A blood Group O boy (1/4 or 25% chance)
4. XOXO: A blood group O girl (1/4 or 25% chance)
c. What is the chance of the parents having a child that is blood type A and has hemophilia?
This will involve multiplying the chance of getting hemophilia (1/2 a chance) by the chance of being blood group A (1/4 a chance). That is a 1/8 chance of having a child that is blood type A and hemophilic.
Question 3: a man develops Huntington’s Disease (autosomal dominant) after fathering 6 children with a wife that, after genetic testing, is known to not carry the Huntington’s disease allele. What is the likelihood (probability) of each child eventually developing Huntington’s disease? Use a Punnett square.
	Gametes
	XH
	Y

	Xh
	[bookmark: _Hlk529302769]XHXh
	XhY

	Xh
	XHXh
	XhY


The defective gene may be passed from parent to child at conception. If a parent has the gene, each son or daughter has a one in two (50/50) chance of inheriting HD.
