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Definitions. 2 pts each. Restrict your answers to the space provided.
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Short Answers. Restrict your answers to the space provided.

1. (5 pts). Parents with normal vision have a daughter who is color blind. Provide a
simple explanation for this unusual occurrence. '
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2. (10 pts). Consider the mating of an exceptional XYY red-eye male and normal
XX white-eye female (fruitflies). Do you predict a higher than expected
frequency of exceptional progeny? No .
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r gene, 1gfX, is maternally imprinted in
by methylation in the female germ line.
from the following matings. Briefly justify

3. (10 pts). An embryonic growth facto
mice. That is, the gene is inactivated
Predict the phenotypes of F1 embryos

your answers.
A. Heterozygous mother (IgfX+/TgfX-) X normal father (gfX+/1gfX+).
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B. Normal mother (IgfX+/1gfX+) X heterozygous father (IgfX+/1gfX-).
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4. (5 pts). Briefly explain why XXX humans are
‘are lethal. .
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Problem Sets. Restrict your ers to the space provided.
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1. (10 pts). Consider the notum (mi ﬁhom_g\of y+ sn-/y- sn+ female flies. Explam
the very rare occurrence of a tiny patch of yellow tjsgue-¢ ined wi hl_n a larger pat of
singed bristles. },\ NS WERS U g ?t& gl
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2. (9 pts). Timed conjugation experiments between F- bacteria and different Hfr strains
exhibit the following orders of gene transfer:

A.Hfrstrain A.  leu thr met str gal lac pro ton azi
B.Hfr stain B.  met str gal lac pro ton azi leu thr

C.Hfrstrain C.  ton azi leu thr met str gal lac pro

Draw a genetic map of the parental bacterial chromosome and indicate the locations of
the integrated F plasmid in each strain. ' =

. @




3.

Name: SID:

(12 pts). Consider the following genetic cross in fruitflies. v+/v+ cv-lev-et-fet- X

v-{v- cv+/ev+ ct+. Fl triply heterozygous females (v+/v- cv+/cv- ct+/ct- are test-crossed
with triply homozygous recessive males (v-/v- cv-/cv- ct-/ct-). The phenotypes of the F2
flies are shown below. The order of the genes is arbitrary.
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v+: brick red eyes, v-: vermilion eyes (bright red). cv+: normal wing veins, cv-: cross-
veins absent on wings. ct+: normal wings, ct-: cuts (notches) at the margins of the
wings. v-,cv- and ct- are strictly recessive to the wild-type “+” alleles.

580 vermilion eyes, normal wings
592 normal eyes, cross-veins missing, cut wings

94 normal eyes and wings
89 vermilion eyes, cross-veins missing, cut wings

- 45 vermilion eyes, cross-veins missing, no cuts on wings

40 normal eyes, cross-veins present, cut wings

5 normal eyes, cross-veins missing, no cuts on wings
3 vermilion eyes, cross-veins present, cut wings

A. Draw a genetic map showing the order of the three genes and distances between
neighboring genes. '
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4. (9pts). Youcross a prototrophic Hfr strain (ilv+ mtl+ bgl+) that is sensitive to
ampicillin with an auxotrophic F- strain (ilv- mtl- bgl-) that is resistant to
ampicillin. The ilv gene is the last to be transferred. The order of the mt] and bgl
genes is uncertain.

. What do you add to the growth media in order to select for recombinant F-
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. Draw the gene order based on the following recombinant phenotypes:

ilv+ mtl+ bgl+ 220
ilv+ mtl- bgl- 60
ilv+ mtl+ bgl- -0
ilv+ mtl- bgl+ 20
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C. What are the relative distances between the gene pairs?
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