Linkage Disequilibrium
Practice Problem Solutions
625 people were genotyped at two loci, C and D. Each locus had two alleles (C/c and D/d). The observed haplotype frequencies are as follows:

CD = 0.368

Cd = 0.208

cD = 0.192

cd = 0.232
a) How many people have each haplotype?

CD = 0.368*1250 = 460


Cd = 0.208*1250 = 260


cD = 0.192*1250 = 240


cd = 0.232*1250 = 290

b) What are the allele frequencies?


C = 0.368 + 0.208 = 0.576


c = 0.192 + 0.232 = 0.424


D = 0.368 + 0.192 = 0.560


d = 0.208 + 0.232 = 0.440

c)  What are the expected haplotype frequencies?


CD = 0.576*0.560 = 0.3326

Cd = 0.576*0.440 = 0.2534


cD = 0.424*0.560 = 0.2374


cd = 0.424*0.440 = 0.1866

c) What is DCD?


DCD = PCD – PCPD


DCD = 0.368 – 0.3326

DCD = 0.0454
d) What is D'CD?


D'CD = DCD/min(PCPd, PcPD)


D'CD = 0.0454/0.2374


D'CD = 0.1914
e) If the recombination fraction is 0.05, what will DCD be in 10 generations?


There are two ways to calculate this:



Method discussed on 10/11 in class:



Dt = D0e-θt


Dt = 0.0454e-0.05*10



Dt = 0.0275



Method in handout:



Dt = D0(1- θ)t 



Dt = 0.0454(1- 0.05)10



Dt = 0.0275
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