BENG 202
Problem Set # 4
Due Date: Thursday, March 15 @ midnight

1. Consider the following pedigree:

AaBDb aabb Aabb AaBDb

(a) For each individual in the tree, infer the two haplotypes (redraw the tree if
helpful).

(b) How many recombination and non-recombination events occurred with certainty
among the 4 children? Are there any undetermined events (you cannot determine
whether there was recombination or not)?

(c) Compute the LOD score of this pedigree given 8= 0.1.

(d) Compute the maximum LOD score for 6 over the range [0, 0.5]

(e) Using this Onax as an estimate of the true recombination fraction, what is the
genetic distance between these loci accounting for multiple crossover events?

(f) Repeat part (b), but for the above pedigree omitting the grandparent generation
(phase unknown).



2. Assume that, in a linkage analysis between a disease and a marker, a LOD score of
—7.16 was observed at 6= 0. How do you interpret this result?

3. A chromosome of length 100 cM should be covered with m marker loci such that,
with probability P = 95%, a gene with unknown location on this chromosome will be
at most 5 cM from the nearest marker. What is the minimum number m of markers
required?

4. (a) For n =20 individuals in phase-known double backcross families (DdAa X ddaa),
calculate the power and significance level associated with k=1, 2, 3, 4, and 5
observed recombinants, assuming a threshold LOD score of 3.0.

(b) Repeat these power and significance calculations but assuming the disease locus
D is tested for linkage not only against marker A but against a total of 10,000
markers.



