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Plutonian Tickle-bellies have a sex determination system just like mammals. Hairy Snout is a
holandric trait (carried on the Y chromosome). MyxRotccee, a handsome male Tickle-belly, has
lovely orange hair on his snout. He and his mate, OrgggWny, have six offspring, three boys and
three girls. Please answer the following questions about this family.

How many of MyxRotccee's and OrgggWny's of fspring have hairy snouts? Can you predict which
ones?

Their eldest son, Bob, marries arid has a son. What is the chance that Bob's son will also have a
hairy snout? *

JoKchew, MyxRotccec's and OrgggWny's youngest daughter, marries a male who has a smooth,
hairless purple snout. She has eight of fspring, each one lovelier than the last, and all boys. What
percentage of these offspring do you expect 1o have hairy snouts? Explain.

In fruit flies (Drosophil), one eye color gene is X-linked, with a recessive white allele and a
dominant red allele. If white-eyed female flies are bred to red-eyed male flies, describe the
expected of fspring (assume all parental flies are true-breeding). What results do you expect if
you do the reciprocal cross {reverse the phenotypes of the parent flies)?

Earl has normal color vision, while his wife Erma is colorblind. . Colorblindness is an X-linked trai
and the normal allele is dominant ta the colorblindness allele. If they have a large family, in wha
ways should the colorblindness trait affect their children?

Ethan is colorblind. His wife, Edna, is homozygous for the normal color vision aliele. If they have
eight children, how man of them would you expect to be colorblind? Using Punnett's squares,
derive and compare the genotypic and phenotypic ratios expected for the offspring of this
marriage and those expected for the of fspring of the marriage described in ITI.3.

Marian’s father is colorblind, as is her maternal grandfather (her mother's father). Marian
herself has normal color vision. Marian and her husband, Martin, who is also colorblind, have just
hed their first child, a son they have named Mickey. Please answer the following questions about
this small family.

a.  What is the probability that this child will be colorblind?

b. Three sources of the colorblindness allele are mentioned in this family. If Mickey is
colorblind, from which of these three men (Marian's grandfather, Marian's father, or
Martin) did he inherit the ailele?

c. Using proper pedigree format, diagram the available information about the four
generations of this family described, assuming that Mickey is colorblind.

d.  If Martin were not colorblind, how would this affect the prediction about Mickey?

In cats, there is a coat color gene lgcated on the X chremosome. This gene is a different gene
from the black/Siamese gene discussed in earlier problems. This gene has two alleles—orange
and black. A heterozygous cat has fortoiseshell color (a splotchy mixture of orange and black).
Predict the genotypic and phenotypic frequencies among the of fspring of the following crosses.
Pay careful attention to the genders of the offspring.

e. Black female X Orange male

f.  Orange female X Black male

g. Tortoiseshell female X Black male

Tortoiseshell ferale X Orange




