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ABSTRACT

Most of the existing approaches view amino acid substitution as a pairwise phenomenon. Most methods
characterizes it using substitution matrices. Some methods focus on determination of substitution groups based on
the theoretical properties satisfied by the substitution groups. Be it any method algorithms on these reliable
techniques are required for actual determination of the amino acid substitutions. In this paper we provide an
algorithmic approach for determination of amino acid substitution group.
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INTRODUCTION

Methods for alignment of protein sequences typjcaieasure similarity by using a substitution matwith scores
for all possible exchanges of one amino acid witbther. The most widely used matrices are basdatledayhoff
model of evolutionary rates. In [ 1 ] using a diffet approach, a substitution matrices from ab@®d02blocks of
aligned sequence segments characterizing moresthagroups of related proteins is developed. Tddstd marked
improvements in alignments and in searches usirgyiegi from each of the groups. In [ 2 ] a methdar
identifying amino acid substitution groups tha¢ conserved empirically in aligned positions frdatabases of
protein families is introduced. In [ 3 ] a methad fdentifying empirically conserved amino acid stifution groups
is introduced. In contrast with existing approactied view amino acid substitution as a pairwisergimenon, this
method identifies conserved groups of amino acsitsguconditional distribution matrix.

Net is a powerful programming platform with intetgé visualization programming environment. C# isigeed for
.Net platform. C# is simple, modern, object orienéend type safe programming language e that comltirezhigh
productivity of rapid application development laages with raw power of C and C++. C# provides filgn
interface, fast execution speed , high securith wieating EXE files and can be run with .net fraumek instead of
entire software.

C# could create simple client applications of Wiwdp XML Web services, distributed component, C/S
applications, database applications, etc. ThrougR CCommon Language Runtime)the program compiled by
C# will run steadily on computers with .Net FramekvoApplication developers normally need not be aaned
with using processors or Language. Tools desctileedin will run on it so long as with .Net Framew§#d] [ 5 ].

Proposed Algorithm

Amino acid substitution groups have long been stidiecause they are useful for comparing and stgdyioup
wise and consensus relationships between protéarsous methods are developed to serve this purgoseost
cases the substitution of amino acids for one @mdthprotein sequences has been viewed primasily pairwise
phenomenon. In many cases, such phenomenon havenpguite useful for comparing, aligning, and exiolg
relationships between pairs of protein sequencesader, not all sequences are similar. So the oureit when a

197
Scholar Research Library



Mukul Dev and M. Yamuna Der Pharmacia Lettre, 2015, 7 (11):197-201

two protein sequences can be considered to beasimilsuch cases. How do we know which propertiesnaost
important for determining protein structure? Arengoproperties more important than others in diffemntexts?
In [ 6] a theoretical determination of amino acidsuch cases is provided. A matrix of amino acidmai 48
properties like aromatic, aliphatic, acidic, bagiolar etc is constructed. Using this 48 x 20 madr0 x 20 amino
acid substitution group is determined. The tabkesn in Snapshot — 1.
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This table is meaningful because if the score wiogt 50 properties is similar then it is considei@damino acid
substitution group. The grey color cells represbatamino acid substitution groups. This is a tegoal method of
determining if two sequences are similar. In th&pgr we have developed an algorithm for determiriing
substitution group. This enables us to determinsdtsequences which match atleast by 50% of thpegies.

Algorithm

Let S1 and S2 be the two amino acid sequences.

Step 1Convert the sequences into character array stitingO.

Step 2If the array is of same length then we continughter, else we get a comment as Enter Equal Lefpgitein
Sequences

Step 3If the sequences are of same length then, we igpdowise comparison of the sequences. If theyentr
sequence 1 matches with the one in sequence 2rabgamino acid substitution group from Snapshdt, we
assign a value 1 else value 0.

Step 4If all the resulting values are 1, then the segaematch each other.

Step 5If atleast one entry is 0, then we conclude thatsequences do not match.

Illustration
Let S1: LIVMAFPG, S2: VILAMPFG

S1 LIT|{]VIM]JA|F|P| G
S2 VII|LIA|M|P|F| G
Binaryvalue| 1| 1| 1| 1 1 1 1 1
Conclusion | The sequences match each other

S1 L |1 VIM|A|F|P]| G
S2 Pl V] L | M I G| F
Binaryvalue| 1| 1 1 1 1 1 1 0
Conclusion | The sequences do not match each othg

=
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Implementation of the Algorithm
We have implemented the algorithm in C++. The npairt of the code is seen in Snapshot — 2.

algorithm : Equivalance_Protein_Sequences
Input : 2 Protein Seguences
output : Equivalency Determination of input Sequences

step 1: Enter Seql
step 2: Enter s5eq
step 3: if Segl 15 null or Seq2 is null

then exit
end if
step 4: if Segl.lenght() equals Seqz.Wenght[}
step 5: for i = 0 to seqgl.lenght{} do
if Seql?i] equals seqg2[i]
then flag ++;
else do
for j =0 to 20 do
if segl[i] equals Wormalized Matrix Seg2[i]
flag++
end if
end qif

step 6: 1f flag.length() equals seqgl.length()
] print Equiwvalent Seguence
else

print Mot Equivalent
end if

Snapshot — 2

We know that if the sequences do not match eacdér,othen we can continue only if we enter sequeariceame
length. Snapshot — 3 provides a sample output whersequences do not match each other.

o proteinSeguence =
Protein Sequence 1: LIVMAFPG
Protein Sequence 2 - MLFIAV

| =

enter equal length protein sequences!

OK

Snapshot — 3

A sample output for the sequences discussed iitltk&ation is seen in Snapshot — 4 and Snapsihot —
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a! proteinSequence = B
Protein Sequence 1: LIVMAFPG
Protein Sequence 2 : VILAMPFG
|_ CHECK | | |
true
[ ok |
Snapshot — 4
a5l proteinSequence i L
Protein Sequence 1 LIVMAFPG
Protein Sequence 2 - PVLMAIGF
CHECK | .
false
oo |
Snapshot — 5
CONCLUSION

Amino acid sequence alignment is important as lpdé& mutation determination. It is important tetermine this
to analyze genetic disorders. This method useslsifimear search method only and hence can be fasdditial
verification if the sequences match each other. Mhgimum length of string. net frameworks can actmuate is

2147483647 using super computers. A normal 4gbsgstem can accommodate around difaracters. Hence this
proposed method can definitely be used for ing&gjuence verifications.

REFERENCES

[ 1] S Henikoff and J G Henikoff, Amino acid suittion matrices from protein blocks, Proc Natl Acgci U S A.
1992Nov 15; 89(22): 10915-10919.

[ 2 ] file://IC:/Documents%20and%20Settings/Dell#20Documents/Downloads/00b4951
953190e7d73000000.pdf

200
Scholar Research Library



Mukul Dev and M. Yamuna Der Pharmacia Lettre, 2015, 7 (11):197-201

[ 3] Wu TD' Brutlag DL., Discovering empirically conserved iam acid substitution groups in databases of
protein families., Proceedings, International @oefhce on Intelligent Systems on Molecular
Biology. 19964:230-40

[ 4 ] https://imsdn.microsoft.com/en-IN/library/zBt22.aspx

[ 5] https://msdn.microsoft.com/en-us/library/m8898.aspx.

[ 6 ] biochem.stanford.edu/biochem218/Projects%20200 pfu.

201
Scholar Research Library



