Name: _______________________________________________

Genetics Quiz:  Phylogenetics.  20 points possible.
Please define the following terms (one point each):
1.  Synapomorphy:

2.  Homoplasy:

3.  Bootstrap support:
4.  When making a phylogeny for all vertebrates, why might “presence or absence of fins” be a bad character to use in your data matrix (two points)?   Be specific.
5.  What is long-branch attraction?

a.  a phenomenon where closely related taxa appear distantly related after phylogenetic analysis

b.  a phenomenon where distantly related taxa appear closely related after phylogenetic analysis

c.  a phenomenon caused when apparent homoplasies are actually synapomorphies

d.  a phenomenon that can most adequately be resolved using a parsimony approach

6.  During DNA replication, which of the following mutations is most likely to occur, all else being equal?

a.  G -> C

b.  G -> U

c.  G -> T

d.  G -> A

7.  Below is part of a figure from Regier et al. 2010 (Nature) – it shows a chunk of a phylogenetic tree based on analysis of many arthropods.   Not every taxon is labeled here for ease of reading; rather, taxa from the same Order are labeled just once.
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a.  Based on the topology (branching pattern) of this section of the tree, which clade is the sister group of the Hexapoda? (one point)
b.  Based on the topology of this section of the tree, what is the sister group to the Ephemeroptera (mayflies)? (one point)
8.  By hand, construct the most parsimonious tree based on the following data matrix for plants.  How many steps is it?  Are any characters homoplasious? (four points):
	
	Alternation of Generations
	Lives on Dry Land
	Fruit
	Cones
	Flowers
	Vascular Tissue
	Spores
	Pollen
	No water needed to reproduce

	Phytoplankton (outgroup)
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Green algae
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Moss
	1
	1
	0
	0
	0
	0
	1
	0
	0

	Fern
	1
	1
	0
	0
	0
	1
	1
	0
	0

	Ginkgo
	1
	1
	0
	1
	0
	1
	1
	1
	1

	Redwood
	1
	1
	0
	1
	0
	1
	1
	1
	1

	Oak
	1
	1
	1
	0
	1
	1
	1
	1
	1

	Rose
	1
	1
	1
	0
	1
	1
	1
	1
	1


9.  Below, please draw two trees – one that suggests that dispersal caused the disjunct distribution of two closely related populations of beetles, and one that suggests that vicariance caused the same disjunct distribution.  Feel free to use as many nodes/tips as you like, and to add hypothetical node ages (though this is not necessary) or any other text/labels that helps me evaluate your understanding.  (four points)
10.  Phylogenetic trees have many applications, including the following, EXCEPT

a.  helping to make predictions about which plants might provide beneficial drugs

b.  allowing a researcher to determine the order in which certain organisms colonized various habitats

c.  suggesting that a strain of HIV in a population originated in a particular dental clinic

d.  showing that a population is not in Hardy-Weinberg equilibrium at a particular locus

11.  When conducting a phylogenetic analysis of very distantly related taxa (say, a bacterium, an Amoeba, a rose, a deadly mushroom, a black-footed ferret, and a sea gull), a maximum likelihood analysis of protein-coding genes would be more appropriate than a parsimony analysis.  Why?  

a.  some characters along the extremely long branches between taxa would wrongly be treated as synapomorphies by parsimony

b.  the parsimony analysis cannot be subjected to a bootstrap statistical analysis

c.  the maximum likelihood analysis will account for the fact that multiple apparent transitions, rather than transversions, are more likely to be homoplasious/convergent

d.  both a and c

e.  both a and b

f.  both b and c

12.  Which of the following is made possible by next-generation (whole genome) sequencing technologies?

A.  determination of phylogenetic relationships

B.  testing a patient for a known disease-causing allele

C.  polymerase chain reaction studies

D.  genome-wide association studies

