Homework Phylogeny. Due on Nov 6, Thursday. 
True or False

1.  When non-synonymous substitution rate is greater than the synonymous substitution rate, it is an indication of positive selection. 




T/F ans:
2.  The synonymous substitution rate can be treated as mutation background. 
T/F ans:

3.  Fossil records can be used to date molecular phylogenetic trees.             T/F ans:
4.  A completely resolved phylogenetic tree should only contain bifurcating branches. 
T/F ans 
5.  Gaps are usually not considered in phylogeny.



T/F ans 

6.  When constructing a tree for human and Neanderthal mitochondrial DNAs, Pan troglodyte sequences can be used as an outgroup. 




T/F ans:
7.  For divergent species, ribosomal RNA sequences are often used to determine the topology of the phylogeny.







T/F ans:

8.  Negative selection is very common in protein-coding genes. 

T/F ans:
9.  Neighbor-joining and UPGMA are both tree-construction methods based on distance-matrix. 








T/F ans:
10. Phylogeny using maximum likelihood takes each sequence position into account. 
T/F ans:
Multiple choices: 

1. Which of the following changes is non-synonymous substitution? 

(A) CTT to TTA; (B) ATA to ATG; (C) TCT to AGT; (D) AAA to AAC; 









Answer: ____
2. Which of the following changes is synonymous substitution? 

(A) TAA to TAT; (B) TGT to TGG; (C) TCC to AGT; (D) AAA to AAG; 










Answer: ____

3. Modern synthesis of evolution integrated natural selection with which concept?
(A) Mathematic models; (B) Mendelian Genetics; (C); Molecular Biology; (D) Cell Biology; 







Answer: ____
4. For a four-taxa unrooted tree, how many possible rooted tree can we generate?

(A) 2; (B) 4; (C); 5; (D) 6; 





Answer: ____

5. Which one of the following is a character-based phylogenetic algorithm?


(A) Neighbor-joining; (B) Juke-Cantor; (C) Maximum likelihood; (D) MEGA










Answer: __ __

6. In the following tree, which of the following nodes are NOT taxa? 
	
[image: image1]
	(A) 1 ; (B)  2; (C)  6;  (D); 4; 
                                  Answer: _____


7. Which two of the following trees are the same? 

	(A)
[image: image2]
	(B)
[image: image3]

	(C)
[image: image4]
	(D)
[image: image5]


Answer: ______
8. Which of the following trees is a UPGMA tree? 
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Answer: ______

9. In which of the following phylogenetic algorithm can MCMC be applied?  


(A) Neighbor-joining; (B) Maximum likelihood; (C) UPGMA; (D) Bayesian approach; 










Answer: ____

Distance calculation based on substitution models: 
There are DNA sequences in the following alignment.  
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First, calculate the pairwise distance using the Juke-Cantor model: 
Second, calculate the pairwise distance again using the Kimura-two-parameter model: 
Neighbor-join tree and distance matrix:
Given the following neighbor-joining tree, fill in the blanks in the distance matrix. 
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UPGMA tree and distance matrix:
Given the following neighbor-joining tree, fill in the blanks in the distance matrix. 
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