Review Questions
Section 2
1.
Both John and Cathy have normal color vision.  After 10 years of marriage to John, Cathy gives birth to a color-blind daughter.  John files for divorce, claiming he is not the father of the child.  Is John justified in his claim of nonpaternity?  Explain why.  If Cathy had given birth to a color-blind son, would John be justified in claiming nonpaternity?  

2.
The Talmud, an ancient book of Jewish civil and religious laws, states that if a woman bears two sons who die of bleeding after circumcision, any additional sons that she has should not be circumcised.  (The bleeding is most likely due to the X-linked disorder hemophilia).  Furthermore, the Talmud states that the sons of her sister must not be circumcised, while the sons of her brothers should.  Is this religious law consistent with sound genetic principles?  Explain your answer.

3.
In snapdragon plants, the allele for red flower color has an effect that is incompletely dominant over the effect of the white color allele.  If a cross between the two plants produced 18 red, 32 pink, and 15 white plants, what are the phenotypes of the parents?

4.
What ratios of flower color in snapdragons are expected among the offspring of the following crosses:

a. red x red

b. red x pink

c. white x pink

d. pink x pink

5.
In cattle, the effect of the allele producing red coat color (R) is incompletely dominant over the effect of the allele producing white coat color (r), the Rr heterozygote being roan-colored.  In addition, the effects of alleles for the absence of horns show complete dominance.  HH and Hh are hornless (polled) and hh is horned.  Genes at the R and H loci show independent assortment.

a. Give the phenotype of the F1 offspring of RRHH x rrhh.

b. Give the expected phenotypes and their proportions among the offspring of an F1 x F1 mating.

c. Give the expected phenotypes and their proportions among the offspring of an F1 x the white-horned parent.

6.
Consider the following data from matings between pheasants differing in plumage color:

	
	
	
	PROGENY
	

	MALES
	FEMALES
	LIGHT
	BUFF
	RING

	light
	light
	92
	0
	0

	light
	buff
	78
	70
	0

	buff
	light
	14
	12
	0

	light
	ring
	0
	208
	0

	buff
	buff
	75
	141
	68

	buff
	ring
	0
	112
	128

	ring
	buff
	0
	34
	38

	ring
	ring
	0
	0
	347


a.
Using letters to designate genes, propose a hypothesis that best explains these results.

b. On the basis of the letters you choose, give the genotypes of the light, ring, and buff genotypes.

7.
In guinea pigs, one of the genes that affects coat color has a number of different alleles.  In a certain strain of guinea pig, homozygous combinations of the alleles produce the following phenotypes: CC = black, cdcd = cream, ckck = sepia, caca= albino.  These alleles show complete dominance in the order C > ck > cd > ca.  What are the expected phenotypes and their proportions among the offspring of the following crosses:

 
a.
homozygous black x homozygous sepia

b. homozygous black x homozygous cream

c. homozygous black x homozygous albino

d. homozygous sepia x homozygous cream

e. the F1 x F1 of c

f. the F1 of a x the F1 of d

g. the F1 or b x the F1 of d

8.
In humans, the inheritance of the ABO blood group system exhibits both complete dominance [alleles A (IA) and B (IB) are dominant to allele O (i)] and codominance [alleles A and B].  Give the genotypes of the following parents:

PHENOTYPES
PROPORTIONS OF OFFSPRING

	OF PARENTS
	A
	B
	AB
	O

	B x B
	
	3/4
	
	1/4

	B x AB
	
	1/2
	1/2
	

	B x A
	
	1/2
	1/2
	

	B x A
	1/4
	1/4
	1/4
	1/4

	B x AB
	1/4
	1/2
	1/4
	

	B x O
	
	1/2
	
	1/2


9.
In humans, thalassemia shows incomplete dominance; heterozygotes exhibit a mild form of the disease (thalasemia minor) and homozygotes, a much more severe form (thalassemia major).  Both members of a couple have thalassemia minor.  The husband has blood type A, and his mother was blood type O.  The wife has blood type AB.  What is the probability that they will have a child with:



a.
no anemia and blood type A?



b.
thalassemia minor and blood type B?


c.
thalassemia major and blood type AB?

10.
How many Barr bodies would you expect to see in human cells containing the following chromosomes?




a.
XX




b.
XY




c.
XXY




d.
XXX


Answers to Review Questions

Section 2
1.
Since color-blindness is a recessive trait, the color-blind daughter must be homozygous recessive.  If the color-blindness is the X-linked red-green color-blindness, then John has grounds for divorce because he could not have transmitted a color-blind X chromosome to the daughter.  If the type of color-blindness trait here is not X-linked, then John has no justification.


A remote alternative possibility is that the daughter is XO, having inherited a recessive color-blind allele from her mother and no sex chromosome from her father.  In that case, the daughter would have Turner syndrome.


If Cathy had a color-blind son, then John would have no grounds for divorce.  The son would have inherited John’s Y chromosome and the color-blind X chromosome form Cathy.
2.
Yes.  If a woman has a son with hemophilia, then she is a carrier.  Any of her sons have a 50% chance of having hemophilia.  Her sisters may also be carriers.  Her brothers, if they do not themselves have hemophilia (since they survived circumcision, they most likely do not), cannot be carriers, and therefore there is no risk of passing hemophilia on to their children.  Besides, males pass X-liked traits to their daughters, and subsequently on to their grandsons, but not to their sons. 

3.
Rr x Rr
4.
a.
all red


b.
1 red: 1 pink


c.
1 white: 1 pink


d.
1 red: 2 pink: 1 white

5.
a.
roan hornless



b.
1 red horned: 2 roan horned: 1 white horned: 3 red hornless: 6 roan hornless: 3 white hornless



c.
1 roan horned: 1 roan hornless: 1 white hornless: 1 white horned


6.
a.
LL = light, Ll = buff, ll = ring



b.
L and l show incomplete dominance


7.
a.
all black



b.
all black



c.
all black



d.
all sepia



e.
3 black: 1 albino



f.
1 black: 1 sepia



g.
2 black: 1 sepia: 1 cream


8.
a.
BO x BO


b.
BB x AB


c.
BB x AO


d.
BO x AO


e.
BO x AB


f.
BO x OO

9.
a.
2/16 or 1/8.  If t = the gene for thalassemia and T = its normal allele, the heterozygote Tt has a mild form of the anemia.  The husband’s genotype is Tt IAi (because his mother was blood type O) and the wife’s, Tt IAIB.  The probability of a child with no anemia (TT) is1/4, and the probability of blood group A is 2/4 (either IAIA or IAi).  1/4 x 2/4 = 2/16.



b.
2/16  [2/4 (Tt) x 1/4 (IBi) = 2/16]



c.
1/16  [1/4 (tt) x ¼ IAIB) = 1/16]


10.
a.
1 Barr body



b.
0



c.
1



d.
2

