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Abstract— This paper describes different techniques we can 

use for multiple sequence alignment. We have analyze 

different techniques we can use and find which one is better. 

We have taken several example as parameter. There is 

different approach that we can apply in various conditions. 

This paper shows how genetic algorithm is much effective 

than other methods. We have taken several example to show 

which one is effective technique. Research work focuses on 

solving Multiple Sequence Alignment problem by using 

genetic algorithm with different mutation operators. 
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I. INTRODUCTION 

A multiple sequence alignment (MSA) of three or more 

biological sequences, generally protein, DNA, RNA, or a 

view of the alignment. In many cases, the input set of query 

sequences is evolutionary relationships by which they share a 

lineage and are descended from a common ancestor are 

assumed. From the resulting MSA, sequence homology can 

be inferred and phylogenetic analysis sequences shared 

evolutionary origins can be conducted to assess. Correct 

alignment as image depicting scenes of mutation events such 

as point mutations (single amino acid or nucleotide changes) 

that appear as different characters in a single alignment 

column, and insertion or deletion mutations illustrate ( indels 

or gaps) that appear as hyphens in one or more of the 

sequences in the alignment. Multiple sequence alignment 

often protein domains, tertiary and secondary structures, and 

even individual amino acids or nucleotides in the sequence is 

used to access protection. Multiple sequence alignment 

process of aligning such a sequence set shows. MSAs require 

more sophisticated way than pairwise alignment because they 

are more computationally complex. Most multiple sequence 

alignment programs, more than a few shots of medium length 

because identifying the optimal alignment heuristic methods 

rather than global optimization is extremely computationally 

expensive. 

II. MOLECULE CODES FOR GENES 

By Johann Friedrich Miescher DNA was discovered in 1869, 

when the white blood cells from the nucleus of a substance 

“nuclei” are called differently. Up to the early 1900s, it was 

known that DNA (nuclein) was a long molecule consisting of 

four types of bases: (A) (T) (G) adenine, thymine, guanine 

and cytosine (C). Basically, the creatures of the five bases, 

being the fifth uracil (U), which is chemically similar to 

thymine discovered. By the 1920s, the nucleic acids DNA and 

RNA differ in their base structure divided into two sections 

called: DNA uses, while T U RNA-DNA, or 

deoxyribonucleic acid uses, a simple sugar molecule 

consisting of (a common type of organic compound), a 

phosphate (phosphorus-containing elements), and four 

nitrogenous bases (A, T, G, or C) one. DNA nucleotide 

chemical bonds linking together the same kind are always the 

backbone of a DNA molecule that is very regular. Not that 

each DNA molecule "personality" to A, T, C and G bases. 

III. INFORMATION TRANSFER BETWEEN DNA AND 

PROTEINS 

Their DNA in a nucleus those that encapsulate (ie eukaryotic 

cells- all multicellular organisms such as humans, flies, etc.) 

and those that (ie the prokaryotic cells- celled organisms such 

as bacteria) do not: there are two cells types. Prokaryotic 

gene, continuous wire, while in eukaryotes pieces (called 

exons) are broken into. As many as 50 axons of the human 

gene can be broken into, seemingly meaningless pieces called 

introns, whose function researchers are still trying to 

determine separated. 

Paul Zamecnik in the mid-1950s showed that protein 

synthesis in the cytoplasm contains large molecules called 

ribosome’s that with the help of RNA occurs. DNA serving 

as a template messenger RNA (mRNA) in a specific gene that 

is used to copy the genetic information of the gene for the 

ribosome to make a particular protein is made. 

 
Fig. 1: Information Transfer between DNA and Proteins 

IV. GENETIC ALGORITHM 

A. Basic of  Genetic Algorithm: 

1) [Initialization] Generate random population from n-

chromosomes (suitable for the problem) 

2) [Fitness] Evaluate the fitness f(x) of every chromosome 

x in the population. 

3) [New population] produce a new population by repeating 

the following steps until the new population is complete 

 [selection] choose two parent chromosomes from a 

population according to their fitness (the better the 

fitness, the higher the probability to be selected) 

 [Crossover] with a crossover chance, crossover the 

parents to form a fresh offspring (children). If no 

crossover was performed, offspring is an exact 

replica of parents. 

 [Mutation] with a population possibility, mutate new 

offspring at every locus (positions in chromosomes). 

 [Accepting] put new offspring in a new population. 
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4) [Replace] make use of newly generated population for a 

further run of the algorithm. 

5) [Test] If the end condition is fulfilled, stop, and return 

the finest solution in current population. 

6) [Loop] Go to step 2. 

V. MULTIPLE SEQUENCE ALIGNMENT 

Multiple sequence alignment (MSA) or better with three or 

more symbols without putting interval between shots shows 

the problem of aligning of symbols. Aim to maximize the 

number of shots and only minimal differences between the 

matching symbols insertion, the gaps are allowed. Such 

molecular biology, geology, and in many areas of computer 

science as problem appears. The DNA sequences and protein 

structures in biology to analyze new proteins designed to help 

based evolutionary tree building is especially important. 

Multiple sequence alignment exponential time complexity of 

optimization problems with a class called mixed problems 

belongs to. 

 
Fig. 2: Multiple Sequence Alignment 

VI. CALCULATIONS OF GAP 

Since all the sequences of variable length, so the pre-

processing step is necessary to create equal in length to each 

scene. The sequence, which is the most important criteria for 

selection of the possible breadth of knowledge, must be 

calculated first. Usually possible to allow a view of the 

longest sequence length is 1.4 times the width. Once the 

possible width is obtained, then the total number of permitted 

difference can be calculated as follows: 

Total no. Allowing interval = (a sequence.) * 

(Possible sequence width) - ΣiN (c length). 

Where C represents the ith sequence and n is the 

total. Shots given.GA basic concepts, the following pseudo-

code illustrates overall implementation. 

Initialization: 

1) Create  G0 (initial random population) Evaluation 

2) Compute the fitness of the population of generation n (G) 

n  

3) If the population is stabilized, then End 

4) Select the individual to replace 

5) Evaluate the expected offspring Create new generation 

6) Select the parent(s) from Gn 

7) Select the operator (Crossover and/or Mutation)  

8) Generate new child 

9) Keep or discard the new child in Gn+1 

10) Goto 6 until all the children have been successfully put 

into Gn+1 

11) n = n + 1 

12) Goto Evaluation. 

 
Fig. 3: 

 
Fig. 4: 

 
Fig. 5: 

VII. CONCLUSION 

Multiple sequence alignment is very useful in many scientific 

fields, including biology. However, it is mixed with constant 

toThe time complexity optimization problems. A fairly new 

genetic algorithm optimization technique is effective for this 

type of problems. Project method multiple sequence 

alignment algorithms to produce genetic optimal or near-

optimal solution to the problem are. Both applied work, 

nucleotides (nucleotides using similarity matrix) and can be 

used to align protein sequences. 

VIII. FUTURE SCOPE 

Multiple sequence alignment of several different heuristics to 

simplify the complexity of the problem have been employed. 

Intelligent progressive dynamic programming - only two 

shots at a time, the solution neighborhood is restricted by the 

pair. Use of Pair-wise progressive dynamic programming 

method, the sequences are compared Its most similar pair-

wise and then each group is aligned to the partner or partners. 

Each group of partners to finish the whole multiple sequence 

alignment is aligned. It is a very difficult task and the limited 

number of shots and even smaller length-friendly. Moreover, 

it doesn't guarantee is less than optimal alignment. 

Complexity The conserved sequences of all involved the 

limited space for the local parts. The model is constructed for 

aligning different DNA sequences Wheat varieties. There are 

different order formats are available, which are used in plain 

text format. Two phylogenetic trees are constructed for 

different datasets. On the basis of closely related sequences 

derive boundary condition. Then each scene with the 

consensus sequence is used to obtain local alignment. Local 

Alignment Based on the consensus sequence sequences are 

detected by the system at the same positions. Right shift and 

left shift operations to achieve optimal alignment are 

performed on each view. 
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