41. The following cell has two pairs of chromosomes; one of each from mom and one of each
from dad.
a) Draw the chromosome content of the cells when each chromosome has been
replicated. (1 pt)
b) Draw the chromosomes in the cell in metaphase of mitosis. Make sure it is obvious to
me which chromosome is which. (2 pts)
c) Draw the chromosomes in the cell in metaphase | of meiosis. Make sure it is obvious to
me which chromosome is which. (2 pts)
d) Draw what happens in a chromosome nondisjunction event in meiosis. You need only
draw anaphase of meiosis I. You needn’t carry through to the end of meiosis. Make
sure it is obvious to me which chromosome is which. (2 pts)




42. For cyclins and cyclin-dependent kinases, explain
a) How enzyme activity is regulated (2 pts)

b) What the level of each protein is throughout the cell cycle (2 pts) e;r’a/cu‘f\ o~ < L;ou/
c) What are two substrates of the enzyme (2 pts)
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43. In the summer squash plant:
White fruit (W) is dominant, yellow fruit (r) is recessive.
Disc shaped fruit (D) is dominant, spherical fruit (d) is recessive.

Suppose a plant with white, disc-shaped fruit that is homozygous dominant for both traits is
mated to a plant with yellow, spherical fruit that is homozygous recessive for both traits.
a) If the genes are unlinked, write

e The genotypes of the parents (2 pts)

e The genotypes of the gametes each parent can produce (2 pts)

e The genotype of the F1 generation (2 pts)

e The genotypes of the gametes that the F1 generation can produce (2 pts)
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b) Now assume the genes are linked. Write

The genotypes of the gametes each parent can produce (2 pts)

The genotypes of the F1 generation (2 pts)

The genotypes of the gametes that the F1 generation can produce (2 pts) (assume NO
recombination)

The genotypes of the recombinant gametes from the F1 generation (2 pts)

G ay~e €5 W D wr
E Wi DL
/
ganeres w o wd’

(ne recom ’)

Ga e €5 W w //»)
C s ,-/- e com éjf )



44. Two black guinea pigs were mated and over several years produced 29 black and 9 white
offspring. Explain the results, giving the genotypes of both parents and progeny using allele
symbols of your own choosing. (4 pts)
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45. In humans, red-green colorblindness is recessive and X-linked. Consider two parents, a wild-
type visioned (homozygous) woman and a color-blind man. Tell me the phenotypes of their boy
and girl children as well as genotypes (ie homozygous dominant, etc). (4 pts)
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46. Shaded symbols in the following pedigree represent a character. Which of the progeny
(Generation II) eliminate X-linked recessiveness as a mode of inheritance for the character?

Explain. (4 pts) o 1]
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47. An animal with genotype AaBb is crossed with an animal with genotype aabb. There
progeny include:

442 AaBb

458 aabb

46 Aabb

S54aaBb

Explain these proportions and draw the chromosomes of the doubly heterozygous parent,
showing the positions of the genes and alleles including map unit distances. (4 pts)
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48. If a person asks you if they should worry about inheriting Leber’s Hereditary Optic
Neuropathy because a parent of theirs has it, why would it be important for you to know which
parent has it? (2 pts)
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