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Thursday 9-10


Quiz 5


1. (2 points)  What are two of the three major ways genetic variability is maintained?  Explain them both
Balancing selection – two kinds of selection balance each other, the heterozygote is the most fit.  Selection depends on variability rather than mutation rate.

Mutation Selection Balance – mutation increases the frequency of deleterious alleles, and selection against them decreases their frequency

Mutation-Drift Balance – The frequency of a neutral allele decreases due to genetic drift, and new mutations increase the frequency of the allele.

2. Eucalyptus trees were introduced into California in the mid 1800's.  The initial population of trees was small, but has expanded dramatically since (assume trees are diploid).  
a) (1 point) What effect is created by having a small initial population that colonizes an area?

Founder effect
b) (1 point) You measure the average pairwise differences between 10 trees to be 4 bases in a 1000 base region. The mutation rate is 10-9.  Calculate the population size based on pairwise differences (Nπ).
 =4, N = 4/(4*10-9*1000)=106
This problem was worded confusingly, so I didn’t take off points for people who assumed that =4/10 or =4/45, as long as the answer was correct with that value.
c) (1 point) Given the knowledge of recent population growth of eucalyptus trees, would you expect the estimated population size as determined by segregating sites (Ns) to be more or less that your calculation based on pairwise differences (Nπ)?
Ns > Nπ
3.  A recessive guinea pig mutation, b, causes homozygotes to die in utero.  In a population of 200 guinea pigs, 120 are BB and 80 are Bb.  

a) (1 point) What are the allele frequencies in the population?
B: 0.8, b: 0.2

b) (2 points)  When the guinea pigs mate randomly, what frequency of the embryos will survive to be born?
B2 + 2Bb + b2 = 1
B2 = 0.64, b2 = 0.32
0.64 + 0.32 = 0.96 viable embryos

c) (2 points)  If 300 progeny are born, what are the expected genotype and allele frequencies?
Genotype frequencies:

BB: 0.64/0.96 = 2/3 (200 guinea pigs)

Bb: 0.32/0.96 = 1/3 (100 guinea pigs)
Allele frequencies:
B: 2/3 + (1/2)(1/3) = 5/6
b: (1/2)(1/3) = 1/6
