1. Maps of human male and female chromosomes indicate that the centimorgan distances between genes is different in the two sexes.  What is responsible for these differences?

                          The rate of recombination is different between males and females.

b) Would you also expect the physical distance between genes to differ between males and females?  Why or why not?

                                  No, because the same chromosome is passed from generation to generation (e.g., grandmother to father to daughter).  There may be other acceptable answers.

2. A case control study was done to find loci responsible for pancreatic cancer, using 100,000 genetic markers.  A given allele for a SNP was found to be highly associated with the occurrence of pancreatic cancer, p= 0.0001.

1) A gene responsible for pancreatic cancer is tightly linked to the genetic marker.

2) Since you looked at 100,000 genetic markers you expect to get p-values this small 10 times, just at random.

b) How would you distinguish between those hypotheses?

Do another study with more individuals and fewer markers.  Only look at the markers that had very low p-values in the first study.  If this marker is still highly associated with pancreatic cancer, then it is likely that it is in fact linked to an important gene.

2. PCR analysis was used to detect single nucleotide polymorphisms (SNPs) in a large sample of a man’s sperm.  Primers were designed to four different loci (denoted A, B, C, or D) such that if a SNP was present in the sperm DNA no PCR product was observed.  In the first hundred samples no bands were observed with the primers for loci B and D, whereas 55 bands were observed for the A locus and 59 bands for the C locus.  What does this tell you about the genotype of the man?

                        He is homozygous for some SNP at the B and D loci and he is heterozygous for some SNP at the C and A loci.

b) Of the 55 bands that occur at the A locus, in 50 of those samples there is also a band for the C locus.  What does this new information tell you about linkage?  Explain your answer.

The SNP at the A locus is linked to the SNP at the C locus, since they occur together most of the time.

c) Can you determine the recombination frequency from the provided information?  If yes, what is the recombination frequency?  If no, what further information would you need to determine the recombination frequency?

Yes, number of recombinants is 14, total sperm tested is 100 so rf = (14/100)*100 = 14cM

