MB&B452a Genomics and Bioinformatics Quiz #1    11/07/2005

1.[[4’ What is Bioinformatics?]] Name one of the fields in bioinformatics that you are interested. Briefly explain its content.

2. You want to compare the sequences of two short peptides: one from yeast and the other from human: 

PepY (yeast)
: KKRKV

PepH (human)
: KRCKV

a) [[5’ Similarity Matrix]] You have decided to use global sequence alignment with PAM78 or PAM250 similarity matrix. What is the difference between the two matrices? Which one are you is better for comparing PepY and PepH?

PAM250

b) [[7’ Global alignment]] Perform a global alignment on the two sequences using the provided similarity matrix with gap penalties. Use –0.5 as the gap-open penalty and 0 as the gap-extension penalty. Find ALL of the best alignments, and calculate the similarity score Sseq.

Similarity matrix

	
	C
	K
	R
	V

	C
	2
	0
	0
	1

	K
	0
	2
	1
	0

	R
	0
	1
	2
	0

	V
	1
	0
	0
	2

	
	K
	K
	R
	K
	V

	K
	7
	5.5
	4.5
	3.5
	0

	R
	6.5
	4
	5.5
	2.5
	0

	C
	3.5
	5.5
	4
	1.5
	1

	K
	3.5
	1.5
	2
	4
	0

	V
	0
	1
	0
	0
	2


K-CRKV             or     KCR-KV      Sseq= 7 
KRC-KV                     K-RCKV
c) [[7’ p-values]] You then decide to estimate the statistical significance (p-value) of your Sseq. After a 25-vs-25 comparison using the same alignment method, you plot a histogram on the similarity scores (625 in total). All of the 25 sequences have the same length as PepY.  What is a p-value? Calculate the p-value for the score Sseq you get in b). Is your score statistically significant?
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(38+26+22)/625 = 13.8%

d) [[7’ Hidden Markov Model]] You suspect that there is a signal peptide in PepY and you will use an HMM to predict its position. The model and parameters are given in the graph below. Note in the figure ‘S’ stands for “signal peptide” state and ‘NS’ for “Non-signal peptide” state. 

        

             PepY
: KKRKV
             PathA
: SSSS?
To simplify this question, imagine you know that the first four amino acids are in the signal peptide (path A). Which state do you think the fifth amino acid (V) will be?  Explain your prediction in terms of probabilities.

(PS: A signal peptide is a short peptide chain that directs the post translational transport of a protein.)

V will be more likely to be in the “NS” state







