Quiz 5
1. You calculate the genotype frequencies of two alleles for a molecular marker in a group of humans.  These alleles are not in Hardy-Weinberg equilibrium, but you are certain that these alleles are neutral and not linked to any genes with any consequence for fitness.  Furthermore, the mutation rate between these alleles is negligible.  What are two reasons you might see a significant deviation from Hardy-Weinberg equilibrium for this marker?  Explain.

1)Wahlund effect: Actually looking at 2 populations with different allele frequencies (note: not the same as saying individuals moving back and forth from other population)
2)Error: Have a null allele, so actually have a 3 allele system, where many of your homozygotes are hetero with the null allele.

3)Non-random mating, especially inbreeding can lead to an excess of homozygotes.

2.  The following sequence is obtained from ancient human remains.  The sequence from modern humans is compared.

	Ancient
	A
	C
	A
	G
	G
	A
	G
	T

	Modern
	A
	A
	T
	G
	G
	A
	G
	A


If the substitution rate is estimated to be 3.0 * 10-6, how old would you estimate the remains to be?

T=d/(kL)=3/(8*3*10-6)=(1/8)*106=1.25*105
3. You breed butterflies, and out of your population of 200, 8 have a recessive trait that gives them blue wings instead of the wild type green color.  
a. What are the allele and genotype frequencies in your population, assuming that it is in Hardy-Weinberg equilibrium?

p2=8/200=0.04      p=0.2       q=1-p=0.8
f(AA)=q2=0.64

f(Aa)=2pq=0.32

f(aa)=p2=0.04

b. A friend gives you his butterflies, 72 of them are green and the other 128 are blue.  The new population and your old population mate together randomly.  What are the allele and genotype frequencies in their offspring?
First calculate p2 and q2 for second group
P2=(128/200)1/2=0.641/2=0.8    q2=1-p2=0.2
Now calculate allele freqs in mixed pop using p1 and q1 from part a

P=(200/400)p1+(200/400)p2=0.2/2+0.8/2=0.5 

q=(200/400)q1+(200/400)q2=0.8/2+0.2/2=0.5

Their children will have same allele freqs, but be back in HWE:

f(AA)=q2=0.25
f(Aa)=2pq=0.50
f(aa)=p2=0.25
c. You sell off all your blue-winged butterflies and breed the rest together.  What is the expected allele frequency, and how many of each genotype do you expect out of 900 progeny?
Need to calculate new genotype freqs after you remove aa individuals
f(AA)=f(AA)/[f(AA)+f(Aa)+f(aa)]=0.25/(0.25+0.5+0)=1/3

f(Aa)=f(Aa)/[f(AA)+f(Aa)+f(aa)]=0.50/(0.25+0.5+0)=2/3

Use those to calculate new allele freqs:

p=f(aa)+1/2f(Aa)=0+1/2*2/3=1/3

q=f(Aa)+1/2f(Aa)=1/3+1/2*2/3=2/3

After a round of random mating back in HWE, so genotype freqs are

f(AA)=q2=4/9      4/9*900=400
f(Aa)=2pq=4/9   4/9*900=400
f(aa)=p2=1/9      1/9*900=100
