Homework 5 Genetics name (print)

Due Feb. 22 Staple!

1. Here is a genetic map A 18 mu B 10mu C
AADbDbCC is crossed to aaBBcc to produce an F1

a) If you produce 1000 offspring from test-crossing the F1, what genotypes do you
expect and in what numbers?

b) If there is interference of 33.3%, what phenotypes do you expect and in what
numbers?
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2. You breed a female mouse from a true-breeding population with long black curly fur
to a male from a true breeding population of golden short straight fur. The F1 generation
all have short straight black fur. You test-cross these Fl1s to mice with long golden curly
fur. This produces the following phenotypes and numbers of offspring.

Phenotype

hairlength curly? black? #

long curly golden (b) 26
long curly Black 222
long straight (C)  golden (b) 225
long straight (C)  Black 29
short (L) curly golden (b) 27
short (L) curly Black 220
short (L) straight (C)  golden (b) 223
short (L) straight (C)  Black 28

a) Are any of the genes linked? Which, if any?

b) Figure out the map unit distance between any linked genes, show calculations.
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3. The coat color genes for an exotic species of hamster turn out to be closely linked.
The base pigment gene has two alleles B being black, and b being chocolate. C controls
the ability to make pigment at all, with C making color and ¢ not (albino). Albino color
1s, as expected, recessive epistatic. A 1s the dominant allele of the agouti gene, with in
these hamsters gives a white belly, aa hamsters have colored bellies. D is the dilute gene.
The D allele allows the color to be normal and dense color, ddB_ hamsters are gray and
ddbb hamsters are tan (if they can make color at all).

Here is the map for these 4 genes

B 20 C 10 A 30 D

a) If you mate an albino hamster that is homozygous dominant for the other three genes
to a tan hamster with a colored belly what will be the genotype and phenotype of the F1s?

b) If you mate the F1s to homozygous recessive tester hamsters what fraction of the
resulting offspring would you expect to be black with white bellies?
Hint: You need to think about ALL the genes to solve this problem.



