
SHGS 6217 APPLICATIONS OF ALGORITHMS IN BIOINFORMATICS

TUTORIAL 2

1. In a BLAST search, suppose we submit the query sequence

AGCTAACCCATAAAT,

to a database which contains the complete genome of a diploid species X. The search result
gives the alignment

CCCATAAAT

CCCATAAAG,

where the high-scoring match comes some chromosome 1 of that species.
a. Explain why BLAST excludes the left end of the query sequence (AGCTAA) in the final
alignment.
b. What is the percentage of identical residues in the alignment?
c. You are provided with the following information:

Karlin-Altschul parameters: λ = 2 ; K = 0.5
Relative entropy: H = 1.5
Length of matched sequence in the database: N2 = 12345.
Length of database: D = 107.

Calculate the bit-score and the E-value for this alignment.
d. What is the p-value of this alignment? Can you explain why BLAST merely gives the
E-value and omits the reporting of p-value?
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2. Problem 6.15 in An Introduction to Bionformatics Algorithms (IBA): Two players play
the following game with a nucleotide sequence of length n. At every turn a player may delete
either one or two nucleotides from the sequence. The player who deletes the last letter wins.
Who will win? Describe the winning strategy for each n.

3. Problem 6.18 in IBA: What is the optimal global alignment for MOAT and BOAST? Show all
optimal alignments and the corresponding paths using the scoring matrix given below. The
indel penalty is -1. Try the problem by hand first, then write an R function to this pairwise
alignment problem.

A B M O S T
A 1 -1 -1 -2 -2 -3
B 1 -1 -1 -2 -2
M 2 -1 -1 -2
O 1 -1 -1
S 1 -1
T 2

4. Problem 6.19 in IBA: Fill the global alignment dynamic programming matrix for AT and
AAGT with affine scoring function defined by match premium 0, mistmatch penalty -1, gap
opening penalty -1 and gap extension penalty -1. Give all optimal global alignments.
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