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APPENDIX 1 

Program Listing 

 

Dialign Function  
 
clear; 
fprintf('\n'); 
  
path=input('path of the input file : ','s'); 
DNA = textread(path,'%s'); 
for i=1:length(DNA) 
    DNA_L(i) = length(DNA{i}); 
end 
bt=cell(DNA_L(1),DNA_L(2)); 
score=zeros(DNA_L(1)+1,DNA_L(2)+1); 
  
clc; fprintf('\n'); 
fprintf('DNA 1 = %s\n',DNA{1}); 
fprintf('DNA 2 = %s\n',DNA{2}); 
  
tic; 
%fprintf('\n\t===========================================
============\n'); 
%fprintf('\t| (i,j) | k |     Prob(l,m)     |    w     |   
sigma  |\n'); 
%fprintf('\t=============================================
==========\n'); 
for i = 2 : DNA_L(1)+1 
   for j = 2 : DNA_L(2)+1 
      sigma = zeros(1,min(i-1,j-1)); 
      sigmaD(i,j) = -1; 
      index = 1; 
      for k = 1 : min(i-1,j-1) 
         l = k; 
         comp = DNA{1}(i-k:i-1)==DNA{2}(j-k:j-1); 
         m = sum(comp); 
         if m == 0 
            pr = 0; 
            for jml = m+1 : l 
               pr = pr + (l/jml)*(0.25)^jml*(0.75)^(l-
jml); 
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            end 
            prob = 1-pr; 
         else 
            prob = 0; 
            for jml = m : l 
               prob = prob + 
(l/jml)*(0.25)^jml*(0.75)^(l-jml); 
            end 
         end 
         w(k) = -log(prob); 
         sigma(k) = score(i-k,j-k) + w(k);          
         if (sigma(k)>sigmaD(i,j)) | (abs(sigma(k)-
sigmaD(i,j))<=1e-6) 
             bt{i-1,j-1}{1}(index,1) = k-1; 
             bt{i-1,j-1}{1}(index,2) = m; 
             bt{i-1,j-1}{1}(index,3) = sigma(k); 
             sigmaD(i,j) = sigma(k); 
             index = index+1; 
         end 
         %fprintf('\t| (%d,%d) | %d | P(%d,%d) = %f | %f 
| %f |\n',i-1,j-1,k-1,l,m,prob,w(k),sigma(k)); 
      end 
      score(i,j) = max([score(i,j-1) score(i-1,j) 
sigmaD(i,j)]); 
      bt{i-1,j-1}{2} = score(i,j); 
   end 
end 
%fprintf('\t=============================================
==========\n'); 
clear i j k l m n w index jml pr prob; 
  
% BACKTRACK 
align = backtrack(bt,DNA_L(1),DNA_L(2),cell(0),[],1); 
dispalign(align,DNA,DNA_L); 
time = toc; 
fprintf('done in %d seconds \n\n',time); 
  
clear i j; 
%FINISH 
 

Backtrack Function  

function aligns=backtrack(bt,i,j,aligns,align,lvl) 
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% Temporary i dan j, biar ga ketuker 
it = i; 
jt = j; 
  
% Loop sampai ada i atau j yang 0 
while i>=1 & j>=1 
    if j-1~=0 & abs(bt{i,j}{2}-bt{i,j-1}{2})<1e-5       % 
Cek kiri 
        % Preceed left 
        jt = jt-1; 
    elseif i-1~=0 & abs(bt{i,j}{2}-bt{i-1,j}{2})<1e-5   % 
Cek atas 
        % Preceed up 
        it = it-1; 
    else 
        % sigma maksimum pertama pasti masuk current path 
        for k = 1:bt{i,j}{1}(1,1)+1 
            align(lvl,:) = [i-k+1 j-k+1]; 
            lvl = lvl+1; 
        end 
        it = it-bt{i,j}{1}(1,1)-1; 
        jt = jt-bt{i,j}{1}(1,1)-1; 
  
        % Sigma maksimum selanjutnya akan buat path baru 
        if size(bt{i,j}{1},1) >= 2 
            for k = 2:size(bt{i,j}{1},1) 
                % Inisialisasi alignment untuk path 
selanjutnya 
                lvl1 = lvl; 
                next_align = align; 
                for n = 1:bt{i,j}{1}(k,2)-1 
                    next_align(lvl1,:) = [i-n j-n]; 
                    lvl1 = lvl1+1; 
                end 
  
                % Recursive path baru 
                aligns=backtrack(bt,i-bt{i,j}{1}(k,1)-
1,j-bt{i,j}{1}(k,1)-1,aligns,next_align,lvl1); 
            end 
        end 
    end 
    j = jt; 
    i = it; 
end 
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isnewalign = true; 
for i = 1:length(aligns) 
    if isequal(aligns{i},align) 
        isnewalign = false; 
        break; 
    end 
end 
  
if isnewalign | length(aligns)==0 
    aligns{length(aligns)+1} = align; 
end 
  
return 
 

Dispalign Function  

 

function dispalign(align,dna,dna_len) 
  
for i=1:length(align) 
    align{i}=flipud(align{i})'; 
    [val anchor]=max((align{i}(:,1))); 
    fprintf('\nOptimal Alignment %d\n',i); 
    mark(1)=0; 
    mark(2)=0; 
    alignview{i}=''; 
    for j=1:size(align{i},2) 
        for k=1:length(dna) 
            if align{i}(k,j)-mark(k)~=1 
                for m=mark(k)+1:align{i}(k,j)-1 
                    mark(k)=mark(k)+1; 
                    s=size(alignview{i},2)+1; 
                    if k==1 
                        alignview{i}(1,s)=dna{k}(m); 
                        alignview{i}(2,s)='-'; 
                    else 
                        alignview{i}(2,s)=dna{k}(m); 
                        alignview{i}(1,s)='-'; 
                    end 
                end 
            end 
        end 
        s=size(alignview{i},2)+1; 
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        alignview{i}(1,s)=dna{1}(align{i}(1,j)); 
        alignview{i}(2,s)=dna{2}(align{i}(2,j)); 
        mark=mark+[1 1]; 
    end 
  
    for k=1:length(dna) 
        for m=align{i}(k,end)+1:length(dna{k}) 
            s=size(alignview{i},2)+1; 
            if k==1 
                alignview{i}(1,s)=dna{k}(m); 
                alignview{i}(2,s)='-'; 
            else 
                alignview{i}(2,s)=dna{k}(m); 
                alignview{i}(1,s)='-'; 
            end 
        end 
    end 
  
    disp(alignview{i}); 
end 
  
fprintf('\n'); 
  
return 
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APPENDIX 2 

The resulted optimal sequence alignment for 

sequence samples in chapter four 

 

 
Figure L.1.a Output display for sequen4  
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Figure L.1.b Output display for sequen4  
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Figure L.1.c Output display for sequen4 
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Figure L.2.a Output display for sequen5  
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Figure L.2.b Output display for sequen5  
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Figure L.2.c Output displayfor sequen5 
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Figure L.3.a Output display for sequen6  

 

 

 

 

Pairwise Sequence..., Inayah, FMIPA UI, 2008

 
 
 

 



 

 

57

 

 

 

 

 
Figure L.3.b Output display for sequen6 
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Figure L.3.c Output display for sequen6  

 

 

 

 

 

 

 

 

Pairwise Sequence..., Inayah, FMIPA UI, 2008

 
 
 

 



 

 

59

 

 

 

 

 
Figure L.4.a Output display for sequen7 
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Figure L.4.b Output display for sequen7 
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Figure L.4.c Output display for sequen7 
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Figure L.4.d Output display for sequen7 

 

 

 

 

 

 

Pairwise Sequence..., Inayah, FMIPA UI, 2008

 
 
 

 



 

 

63

 

 

 

 

 
Figure L.4.e Output display for sequen7 
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Figure L.4.f Output display for sequen7 
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Figure L.4.g Output display for sequen7 

 

 
Figure L.4.h Output display for sequen7  
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