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AP Bio: LinkagéJ Analysis Worksheet

1. A. Define linkage between two genes.
A qenes \ocaked on the same chromosomae /Jr:agfﬁ

B. Illustrate the distinction between linked vs unlinked genes with a diagram
showing two gene pairs ( Aa , Bb ) which are unlinked vs linked.
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2. Consider the following dihybrid cross starting with true breeding parents
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A. What is the genotype of the F1 offspring?
AO\Bb on oha_

oincomne -
:\ﬁ& AQ@ abAqB ‘ @ s
MH\

BL ! B b \
b
B. Assuming the a and b loci are linked, draw the possible unreplicated(single
stranded)chromosomes resulting from meiosis assuming that there is no
crossing over. Note that there are only two possible chromosomes here.
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D. Draw the two other possible unreplicated chromosomes from meiosis after a

Cross over event h appens.
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5 thecross between an F1 individual from question 2 and a true '
breeding homozygous recessive individual.
A. Assuming there is no crossing over between the gene pairs, what are the
only p0551b1e genotypes in in the offsprmg'7 Thmk'
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B. We call the two phenotypes resulting from this situation the parental
phenotypes. Why?
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C. Suppose there is a cross over event involving the gene pair for the F1
individual. What are the additional genotypes possible in the offspring from the

crossover gametes? AaBi,
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D. We call the resulting phenotybes the non-parental phenotypes. Why?
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4. Some real data(Ok,semi-real). In fruit flies, a mutation, cinnabar eyes,is
linked to a mutation for vestigial wing on the second chromosome. Pure
breeding wild type flies (Brown eye, normal wing) are bred with pure breeding
cinnabar, vestigial wing flies(double homozygous recessive).
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These result in a series of F1 individuals. Female F1's are bred with pure
breeding cinnabar vestigial wing males and the offspring were scored with

respect to phenotype and the following results were obtained:
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Phenotype of offspring: Mo N po nN
Wild type eyes, wild type wings 465 )
)\
Wild type eyes, vestigial wings 45 9§
l—
Cinnabar, wild type wings 35 . e
Cinnabar, vestigial wings 455
A. What fraction of offspring would you expect to find if the genes had been poseible
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B. Calculate the expected number of offspring of each phenotype using your -\

answer fro int! you will need first to calculate the total number of offspring %% pec}:A |
resulting from this cross) Firp *3,949
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C. Calculation of ﬁhp distance. Distance between linked genes is often
expressed in terms of map units. A map unit is defined as 1% recombination
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between the two gene pairs. How many map units are the genes for eye color
and wing length from each other?
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D. Suppose the genes were on separate chromosomes. What would be the
expected map distance between the two genes? Explain in terms of independent
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5. Some notation: Switch to a more convenient notation for each gene pair. Let
+ = the wild type allele.Iet cn be the cinnabar allele. For the wing length genes
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let vg = vestigial, and + = the wild type. Note thatnon mutant allele is always
called +.

A chromatid containing the alleles for cinnabar-. . . . -. and vestigial wing
< would be written as: cn vg.

A chromatid containing only wild type alleles at each locus would be written as
<— R

A heterozygote for the F1 from the geneticist's cross would be.

Note this kind of configuration where both mutant alleles are together on the
same chromsome is called a cis or coupling configuration. On the other hand,
cn +/ + vg is called the trans or repulsion conﬁgurW
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A. Write the cross-over chromatids that can be produced by the F1's in problem m"“g)
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B. Write the two non-parental genotypes resulting from a crossover event in the J( o

F1's mated to a cn vg male.
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