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Homework 2 (type 3) on Pairwise Alignments 

Instructions 

Pairwise sequences alignment is a “classical” Bioinformatics topic. The following tasks aim to solidify 

your knowledge of global and local alignments. In addition, the element of applicability is supplied by 

the last questions employing R and relevant libraries.  

Below you will find a series of questions that you should provide answers to. The provided R-code  

“should” run without any issues.  

Author: Kyrylo Bessonov  

 

Help:  Please contact me preferential via email or via my office phone. I would be glad to help you out 

 

Questions 

1) Please align globally using Needleman–Wunsch algorithm the following DNA sequences. Use  

The following scoring rules: a) gap -5; b) match between two nucleotides  +5;  c) mismatch 

between two nucleotides +3;     

 Sequence A:   CTTGAA ;  Sequence B:  CTT 

o Show the best alignment and its score.  

o Show the alignment matrix (template given below) 

o Show the trace-back path giving the best alignment (i.e. arrows) 
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2) Align locally the following sequences using the following scoring rules: a) gap -2; c) mismatch -1 3) 

match +2 

 Sequence A: GGTATACC    ; Sequence B:  TATA 

 Show the best alignment with its corresponding score 

 Show the alignment matrix and trace-back path 
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3) Do local protein alignment using BLOSUM 62 matrix on the  HEAGAWGHEE and PAWHAE 

sequence. The scoring rules are a) gap -8; matches and mismatches are given in BLOSUM 62 

matrix. 

a. State the best alignment and its score 

b. Show the alignment matrix and trace-back path to arrive to the best local alignment 
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4) Download FASTA-format files of the Homo sapiens (Human)  p53 protein (UniProt 

accession P04637) and the Mus musculus (Mouse)  p53 protein (UniProt accession 

P02340) sequences from UniProt. Save the sequences into two separate files with 

extension .fasta.  

a. How long is each sequence? 
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b. What are the names of 5 Biological processes that p53 is being associated? 

c. List couple of proteins that p53 is thought to interact with? 

5) Produce a dot plot of Human and Mouse p53 proteins from previous question and 

paste the plot below.  

a. Complete the  lines of R code to get the dot plot. Missing parts are in yellow 

 library("seqinr") 

choosebank("swissprot") 

 

query("p53_HUMAN", "AC= … "); 

p53_HUMAN_seq = getSequence(p53_HUMAN); 

 

query( … ); 

p53_MOUSE_seq = getSequence( … ); 

 

dotPlot(p53_HUMAN_seq[[1]], p53_MOUSE_seq[[1]],xlab="p53 - 

Human", ylab = "p53 - Mouse") 

 

b. Are both proteins similar?  

c. Where is/are the region(s) of greatest variation occur?  

 

6) What is the best alignment score for the optimal global alignment between the Homo 

sapiens p53 protein and the Mus musculus p53 protein, when you use 

theBLOSUM50 scoring matrix, a gap opening penalty of -10 and a gap extension 

penalty of -0.5? Show the alignment (copy output from R)? 

 Convert the previous sequences into strings 

  library(Biostrings) 

seqA=paste(p53_HUMAN_seq[[1]], collapse = ''); 

seqB=paste(p53_MOUSE_seq[[1]], collapse = ''); 

 Use pairwiseAlignemnt function. Use the following template. Compete the skipped 

places marked in yellow 

globalAlign <- pairwiseAlignment( … , … , substitutionMatrix = 

"…", gapOpening = …, gapExtension = … , scoreOnly = FALSE) 

 

 

 

7)  What global alignment score do you get for the two p53 proteins, when you use 

the BLOSUM62 alignment matrix, a gap opening penalty of -10 and a gap extension 

penalty of -0.5? Copy output from R 


