Final Exam
BINF 730 Biological Sequence Analysis

November 27, 2023
Due December 11, 2023, at 1:30 pm
NAME: ​​​​​​​​​​​​​​​​_________________________________(10 points)

1. Phylogeny
a. (10 points) In the original UPGMA paper (http://www.binf.gmu.edu/jafri/binf730/notes/astatisticalmethodforevaluatin1902.pdf , was the data ultrametric?
b. (10 points) Did UPGMA work for that data?

c. (10 points) Is the data below in the distance matrix ultrametric?

d. (10 points) Construct a tree using UPGMA

e. (10 points) Assume you randomly assigned deviations from the values in the table (1%, 2%, 5%,….)  How much of a deviation can you have and still have UPGMA work?

	
	A
	B
	C
	D
	E

	A
	0
	2
	10
	10
	10

	B
	2
	0
	10
	10
	10

	C
	10
	10
	0
	2
	6

	D
	10
	10
	2
	0
	6

	E
	10
	10
	6
	6
	0


2. Dynamic Programming

a. (10 points) Is dynamic programming good for multiple sequence alignment? Why?
b. (10 points) How do progressive alignment methods differ from dynamic programming for multiple alignment?
3. (10 points) There is a new software for genomic analysis that uses artificial intelligence called EUGENe (https://www.nature.com/articles/s43588-023-00544-w) Please summarize what it does.

(10 points) How might this software be useful?

