1. You obtain a grant to sequence the genome of the West Indian Manatee.  Preliminary results are shown below with each line representing one sequence read.  
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Would it be possible to construct the complete and accurate sequence map of this region of the genome at this stage?  If yes, why?  If no, what would be your next step be? 
No, because you need multiple reads (10X is the norm) over every region to make sure there are not sequencing errors.  In other words you need deeper coverage of the regions.  The next step would be to sequence more to get deeper coverage.
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 5, total sperm tested is 100 so rf = (5/100)*100 = 5cM
2. The common ancestor of chimps and humans had two homologous genes in its genome, A1 and A2.  Both genes were inherited by chimps and humans.  In the human lineage the A2 gene duplicated creating two genes A2a and A2b.  Thus, there are three human genes – A1, A2a and A2b – and two chimp genes – A1 and A2.

human A2b, human A1.  chimp A1 is also technically paralogous, but that may be asking a lot for them to figure that out.

b) Which genes are orthologous to human A2a?

chimp A2

c) Which of these three genes do you expect to have the most similar sequence to human A2a? (Circle the correct answer)


Human A2b

d) Which of these three genes do you expect to have the least similar sequence to human A2a? (Circle the correct answer)


Human A1








































