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Write answers only in space provided. You must show your calculations in order to get credit for the answer.

1. (3 points) Two independently-segregating genes in maize determine plant height (tall, T vs. short, t) and leaf posture (relaxed, R vs. upright, r). Two pure lines with phenotypes tall relaxed and short upright are crossed.

(a) Write the genotypes of the parents: 
T T R R
 X 
t t r r

(b) Two F1 individuals from this cross are themselves crossed to each other to produce an F2 generation. Use probability theory to calculate the proportion of the F2 individuals that will be tall and upright, and can produce both tall and short offspring if they are selfed.

Genotype of interest is T t r r

Genes are unlinked so can treat as two independent events.

P(T t X T t -> T t) = 1/2
P(R r X R r -> rr) = 1/4
P(T t r r) = (1/2)(1/4) = 1/8

You were given 1/2 point if you got this answer using the Punnett square, even though we specified that you should use probability theory. But if you do this on an exam, we will not give any credit.
2. (4 points) In maize, a strain homozygous for two recessive mutations, liguleless (lg)and glossy (gl), was crossed to another strain homozygous for a dominant allele, Booster (B). An F1 plant was backcrossed to the liguleless glossy parent strain. The progeny phenotypes and numbers are shown below. (For example, lg + gl  172 means that 172 plants were liguleless glossy.) Make a map with these three genes. Carry calculations to two decimal places.

lg + gl

172


+ B +

162

lg B gl

  56


+ + +

  48

lg B +

  51


+ + gl

  43


lg + +

    6

+ B gl

    5


543

By comparing the double crossover genotypes to the parental genotypes, we can tell that gl is in the middle.

Distance lg-gl = 51 + 43 + 6 + 5 = 105    105/543 = 0.1933 = 19.33 cM

Distance gl - B = 56 + 48 + 6 + 5 = 115    115/543 = 0.2118 = 21.18 cM

Map
lg                         gl                          B

            |-------------------|---------------------|



19.33                  21.18

3. (3 points) In dragons, three genes (a, b, c) have been mapped on a chromosome as shown below, with distances between the loci in centimorgans:

a              b        c

|----------|------|

        5           3

Suppose a dragon of genotype A A b b C C was mated to one of genotype a a B B c c and the offspring were testcrossed. What is the expected frequency of a a b b c c dragons in the progeny from the test cross? Give answer to 5 decimal places.
Answer: (0.05)(0.03) = 0.0015 = P(double crossovers) = f(aabbcc + AABBCC)



f(aabbcc) = 0.0015/2 = 0.00075
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