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Section B (40 marks)

8.

In the garden pea, orange pods (orp) are recessive to green pods (Orp), and sensitivity to pea
mosaic virus (mo) is recessive to resistance to the virus (Mo). A plant with orange pods and
sensitivity to the virus was crossed to a true-breeding plant with green pods and resistance to the
virus. The F, plants were then testcrossed to plants with orange pods and sensitivity to the virus.
The following results were obtained:
160 orange pods, virus sensitive
165 green pods, virus resistant
36 orange pods, virus resistant
39 green pods, virus sensitive
400 total
a) Conduct a chi square analysis to see if these genes are linked.
b) If they are linked, calculate the map distance between the two genes (20 marks)

N/B: probability table is provided

9.

10.

Describe the inheritance pattern of maternal effect genes. Explain how the maternal effect occurs
at the cellular level: What are the expected functional roles of the proteins that are encoded by
maternal effect genes?(20 marks)

Suppose that two genes are far apart on the same chromosome. A testcross is made between a
heterozygous individual, AaBb, and a homozygous individual, aabb. In the heterozygous
individual, the dominant alleles (A and B) are linked on the same chromosome, and the recessive
alleles (a and b) are linked on the same chromosome. Draw out all of the possible double
crossovers (between two, three, or four chromatids) and determine the average number of
recombinant offspring, assuming an equal probability of all of the double crossover possibilities.
(20 marks)



Chi Square Values and Probability /i -

Null Hypothesis Rejected

Degrees of Freedom P = 0.99 0.95 0.80 0.50 0.20 0.05 0.01
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8. 1.646 2733 4584 73844 11030 15507 2009
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10. 2.558 3940 6179 9342 13442 18307 ',;12"‘3&;09' ,
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. From Fisher, R. A., and Yates, F. (1943) Statistical Tables for Bioloyical, Agricultural, and Medical Research. Oliver and Boyd, London.



