Co-dominance
D1) In cattle, roan coat color (mixed red and white hairs) occurs because of codominance of the red (R) and white (r) alleles.  For each cattle cross described below, list all possible genotypes (and the phenotypes that go with them) and the percent of offspring with those genotypes. 
a) RR x rr

100% Roan
b) Rr x Rr

25% Red,50% Roan, 25% white
c) Rr x rr

50% Roan, 50% white
CD2) A man and a woman, both AB blood type have a child.  The probability that the child is blood type A is: ____________








25%
CD3) A woman is married for the second time.  Her first husband was blood type A and her child by that marriage was type O.  Her new husband is type B, and when they have a child it is type AB.  What is the woman's blood type genotype and blood type?






IAi, blood type A




Incomplete Dominance

IDA) In snapdragons, the allele for red flower color (R) is incompletely dominant over the allele for white flower color (r).

For each cross below, state the colors and the % of each color in the offspring.




a) RR x rr

100% Pink
b) Rr x Rr

25% Red,50% Pink, 25% white
c) Rr x rr

50% Pink, 50% white
IDB) In human beings, it is thought that several genes contribute to skin color. To simplify the problem, let us suppose that there are only two genes (A and B) that contribute to skin color. For each gene, the dominant allele (for making the brown pigment melanin) is incompletely dominant over the recessive allele (no melanin).

Robert and Melissa both have the same shade of medium brown skin (they are both AaBb). 


a) How many different skin colors might their children have?




5 colors
b) For each possible skin color of their children, write the probability that a child will have that skin color and list all the genotypes that could cause that skin color.




AABB



1/16




AABb,AaBB


4/16




AaBb, AAbb, aaBB

6/16




Aabb, aaBb


4/16




aabb




1/16 
Sex Linked genes
SL1) If a woman who is red-green color blind (a sex-linked recessive trait) marries a man with normal vision what phenotypes and genotypes might their children be expected to have? Make separate answers for the male and female children.


Male:
100%  YXc  (colorblind)

Female:
100%  XCXc  (Normal color vision but carrier)
SL2) A man marries a woman. Half of their daughters are color blind and half of their sons are color blind. Color blindness is a sex-linked recessive trait. 

a) What is the genotype and phenotype of the father? 



YXc  (colorblind)
b) What is the genotype and phenotype of the mother?

XCXc  (Normal color vision but carrier)
SL3) In some cats, black color is due to a sex-linked recessive gene (b); the dominant allele (B) produces orange color.  The heterozygote (Bb) is calico, a patchwork of orange and black.  

a) Can calico cats be female? Male? Justify your answers.


Only females can be calico because only females can be heterozygous for genes on the X chromosome. (Males only have one X chromosome).   
b) What kinds of offspring (% genotypes, % 
phenotypes, and sexes) would be expected from the cross of an orange male and a black female?

Males: 100% black

females: 100% calico
c) Since B is dominant to b, Mendelian genetics would predict that a Bb cat would be orange. Explain why calico cats have patches of orange and black fur.


X chromosome inactivation. Early in embryonic development, some cells in the female embryo inactivate the X with the B gene, and other cells inactivate the X with the b gene. The adult’s body is therefore a mosaic of B and b expression.
Chromosome Aneuploidy

CA1) After each chromosomal aneuploidy listed below, state how many chromosomes would you expect to find in their karyotype and which chromosomes are not in their correct number. 


a) Turner's syndrome? _____

45
Only one X

b) Down’s syndrome? _____

47
One extra 21

c) Kleinfelter’s syndrome? _____

47
One extra X

d) Jacob’s syndrome? _____

47
One extra Y
CA2) What sex is a person with…


a) Turner's syndrome? _____

Female

b) Kleinfelter’s syndrome? _____
Male

c) Jacob’s syndrome? _____

Male
CA3) Reggie has Kleinfelter’s syndrome because he inherited the incorrect number of chromosomes from his father. 


a) Did non-disjunction in his father’s sperm occur in 


meiosis 1, meiosis 2, or could it have happened in either step 


of meiosis? Justify your answer using meiosis diagrams.


An XY sperm can cause Kleinfelter’s syndrome. Only Meiosis 
1 non-disjuction could make an XY sperm.

b) If he had Kleinfelter’s syndrome because he inherited the 
incorrect number of chromosomes from his mother, did non-
disjunction in his mother’s egg occur in meiosis 1, meiosis 
2, or could it have happened in either step of meiosis? Justify 
your answer using meiosis diagrams.


An XX egg can cause Kleinfelter’s syndrome. Meiosis1 or 
meiosis 2  non-disjuction could make an XX egg.

