Homework 2, BIOL0368 Introduction to Bioinformatics

Due before the class on Sep 18, Thursday.  
1. True of false (Circle the correction answer) (5 points)
1.1  Two proteins with 100 amino acid in length share 20% identity. We can not say with certainty that they are homologues.  



 
(T or F)

1.2  When doing Blast search, change of “WORD” from 3 to 2 may increase the number of hits. 








(T or F)
1.3  Dot-plots can be used to find repeats with sequences.

(T or F)

1.4  To align two very similar protein sequences, we can choose PAM30 or BLOSUM80. 








(T or F)
1.5 Alignment by dynamic programming is a heuristic method. 

(T or F)

2.Multiple choice questions (There may be more than 1 correct answer.) (5 point)
When we use global alignment, we can find that yeast hsp90 (NP_015084) and fruit fly hsp90 (NP_523899) can be matched at 62% with gap open penalty =10 and gap extension penalty = 2.  If we change the gap penalties to 1/1, we might expect which of the following outcomes?   





Answer: _______
(A) Alignment score increases (B) Match percentage increases (C) Total number of gaps decreases (D) Total number of gaps increases
3. (10 points) Dot Plot 

Do a plot between gene 1 and gene 2, and then write down the best global alignment between them. 
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4. (10 points) Determining the alignment score for each of the following global sequence alignments.

4.1) match score = +1, mismatch score =0, gap penalty =-1

Agtacggctata

X|  ||X|| ||

tG--cgcct-ta

Score = 

4.2) match score = +1, mismatch score =-1, gap open penalty=-2, gap extension penalty =-1

TGATAGATAC--GATA

X|||| |x||  ||||

AGATA-AAACTTGATA

Score
= 

5. (30 points) Global alignment by dynamic programming. 

The following matrix is generated by Needleman-Wunsch algorithm, on two protein sequences, using BLOSUM62 (Provided at the end). Constant gap penalty of 8 is used. 

Calculate the scores in the blank boxes. You have to show the procedures how you reached your results. 
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	A
	R
	N
	D
	C
	Q
	E
	G
	H
	I
	L
	K
	M
	F
	P
	S
	T
	W
	Y
	V
	B
	J
	Z
	X
	*

	A
	4
	-1
	-2
	-2
	0
	-1
	-1
	0
	-2
	-1
	-1
	-1
	-1
	-2
	-1
	1
	0
	-3
	-2
	0
	-2
	-1
	-1
	-1
	-4

	R
	-1
	5
	0
	-2
	-3
	1
	0
	-2
	0
	-3
	-2
	2
	-1
	-3
	-2
	-1
	-1
	-3
	-2
	-3
	-1
	-2
	0
	-1
	-4

	N
	-2
	0
	6
	1
	-3
	0
	0
	0
	1
	-3
	-3
	0
	-2
	-3
	-2
	1
	0
	-4
	-2
	-3
	4
	-3
	0
	-1
	-4

	D
	-2
	-2
	1
	6
	-3
	0
	2
	-1
	-1
	-3
	-4
	-1
	-3
	-3
	-1
	0
	-1
	-4
	-3
	-3
	4
	-3
	1
	-1
	-4

	C
	0
	-3
	-3
	-3
	9
	-3
	-4
	-3
	-3
	-1
	-1
	-3
	-1
	-2
	-3
	-1
	-1
	-2
	-2
	-1
	-3
	-1
	-3
	-1
	-4

	Q
	-1
	1
	0
	0
	-3
	5
	2
	-2
	0
	-3
	-2
	1
	0
	-3
	-1
	0
	-1
	-2
	-1
	-2
	0
	-2
	4
	-1
	-4

	E
	-1
	0
	0
	2
	-4
	2
	5
	-2
	0
	-3
	-3
	1
	-2
	-3
	-1
	0
	-1
	-3
	-2
	-2
	1
	-3
	4
	-1
	-4

	G
	0
	-2
	0
	-1
	-3
	-2
	-2
	6
	-2
	-4
	-4
	-2
	-3
	-3
	-2
	0
	-2
	-2
	-3
	-3
	-1
	-4
	-2
	-1
	-4

	H
	-2
	0
	1
	-1
	-3
	0
	0
	-2
	8
	-3
	-3
	-1
	-2
	-1
	-2
	-1
	-2
	-2
	2
	-3
	0
	-3
	0
	-1
	-4

	I
	-1
	-3
	-3
	-3
	-1
	-3
	-3
	-4
	-3
	4
	2
	-3
	1
	0
	-3
	-2
	-1
	-3
	-1
	3
	-3
	3
	-3
	-1
	-4

	L
	-1
	-2
	-3
	-4
	-1
	-2
	-3
	-4
	-3
	2
	4
	-2
	2
	0
	-3
	-2
	-1
	-2
	-1
	1
	-4
	3
	-3
	-1
	-4

	K
	-1
	2
	0
	-1
	-3
	1
	1
	-2
	-1
	-3
	-2
	5
	-1
	-3
	-1
	0
	-1
	-3
	-2
	-2
	0
	-3
	1
	-1
	-4

	M
	-1
	-1
	-2
	-3
	-1
	0
	-2
	-3
	-2
	1
	2
	-1
	5
	0
	-2
	-1
	-1
	-1
	-1
	1
	-3
	2
	-1
	-1
	-4

	F
	-2
	-3
	-3
	-3
	-2
	-3
	-3
	-3
	-1
	0
	0
	-3
	0
	6
	-4
	-2
	-2
	1
	3
	-1
	-3
	0
	-3
	-1
	-4

	P
	-1
	-2
	-2
	-1
	-3
	-1
	-1
	-2
	-2
	-3
	-3
	-1
	-2
	-4
	7
	-1
	-1
	-4
	-3
	-2
	-2
	-3
	-1
	-1
	-4

	S
	1
	-1
	1
	0
	-1
	0
	0
	0
	-1
	-2
	-2
	0
	-1
	-2
	-1
	4
	1
	-3
	-2
	-2
	0
	-2
	0
	-1
	-4

	T
	0
	-1
	0
	-1
	-1
	-1
	-1
	-2
	-2
	-1
	-1
	-1
	-1
	-2
	-1
	1
	5
	-2
	-2
	0
	-1
	-1
	-1
	-1
	-4

	W
	-3
	-3
	-4
	-4
	-2
	-2
	-3
	-2
	-2
	-3
	-2
	-3
	-1
	1
	-4
	-3
	-2
	11
	2
	-3
	-4
	-2
	-2
	-1
	-4

	Y
	-2
	-2
	-2
	-3
	-2
	-1
	-2
	-3
	2
	-1
	-1
	-2
	-1
	3
	-3
	-2
	-2
	2
	7
	-1
	-3
	-1
	-2
	-1
	-4

	V
	0
	-3
	-3
	-3
	-1
	-2
	-2
	-3
	-3
	3
	1
	-2
	1
	-1
	-2
	-2
	0
	-3
	-1
	4
	-3
	2
	-2
	-1
	-4

	B
	-2
	-1
	4
	4
	-3
	0
	1
	-1
	0
	-3
	-4
	0
	-3
	-3
	-2
	0
	-1
	-4
	-3
	-3
	4
	-3
	0
	-1
	-4

	J
	-1
	-2
	-3
	-3
	-1
	-2
	-3
	-4
	-3
	3
	3
	-3
	2
	0
	-3
	-2
	-1
	-2
	-1
	2
	-3
	3
	-3
	-1
	-4

	Z
	-1
	0
	0
	1
	-3
	4
	4
	-2
	0
	-3
	-3
	1
	-1
	-3
	-1
	0
	-1
	-2
	-2
	-2
	0
	-3
	4
	-1
	-4

	X
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-4

	*
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	-4
	1











