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GGG 201D, Population and Quantitative Genetics, Final Exam, Winter 2008

QTL Mapping
You want to map QTLs in tomato controlling fruit size.  Because there is no reference genome sequence for tomato or candidate gene SNP databases, you have decided to use a QTL mapping approach.

1. What would you use as parental lines to generate a segregating population and why? (5 pts)

2. What type of segregating population would you use and why? (5pts)

3. If you only cared about estimating a and not d, what type of population would you use and derive expressions for how you would estimate a? (20 pts)

4. Assuming you were successful in mapping a QTL of large effect using a genetic map of some kind, what would you do to eventually clone this gene? (5 pts)

5. List three things you could do to validate the existence of the QTLs you found in this initial experiment? (5 pts)

Association Mapping

1. Why have human geneticists used association mapping versus QTL (linkage) mapping to dissect complex human diseases? (5 pts)

2. Why is it necessary to know something about linkage disequilibrium before beginning an association mapping experiment? (5 pts)

3. Describe a couple of ways to estimate LD and what are the differences among these estimators? (10 points)

4. Describe at least three factors that affect the extent of LD in a sample? (5 pts)

5. Name at least two advantages and two disadvantages of a candidate gene association study versus QTL mapping to dissect a complex trait? (5 pts)

Molecular Population Genetics

1. What is a segregating site? (5 pts)

2. Describe two estimators of nucleotide diversity and the basic difference between estimators? (10 points)

3. Can anything be learned from having estimated the two statistics described in question 2 above? (10 pts)

4. What is Fst and how can it be estimated?  What does an estimate of Fst tell you? (5pts)
