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Abstract: 

A very well-known land of sarcoma or tumor and mutation research in bioinformatics 

walk parallel in various dimensions, e.g. numerous records used by scientists to investigate facts 

from several trials, microarray data analysis, pattern mining, and analysis of proteomics 

statistics. Availability of fresh resources for researchers don’t guarantee the well-known 

techniques incorporate bioinformatics tools and analyses into their work, and also to 

bioinformaticians looking for real data to develop and test algorithms. In this research we are 

going to discuss the interdependence of microarray high level data analysis bioinformatics, and 

highlight the very suitable and functional resources mechanism to microarray data analysis 

researchers. It encompasses the public database s, along with specialized bioinformatics 

techniques. Our critical purpose in this paper is to present the functions and structure calculation 

tools of protein genes. It would be a changing agent to study and experiment microarray data 

analysis. 
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1. Introduction 

Sarcoma and mutation are the genes 

disorder that affects thousands of people 

and can cause innumerable complications 

to body. Several bioinformatics tools are 

being used in sarcoma and mutation 

studies. Different techniques and tools are 

in use by research society like sequence 

alignment, microarray analysis and 

particular tools GCG Pileup, ClustalW, 

etc. to see an overall picture of sarcoma 

and mutation along with the perspective in 

which such tools are in use.  

From the dawn of bioinformatics; it 

has been swiftly rising, maintaining the 

tempo with the growth of genome 

sequence data. Modern technological 

development of large extent gene 

expression investigations using DNA 

microarrays and proteomics research has 

further enhanced the significance of 

bioinformatics systems. The integration of 

wet experiments and the use of 
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bioinformatics studies have become a very 

important part of the biological and 

clinical research of this century.  

The part of sarcoma and mutation 

research is not an exception. A typical 

scenario of sarcoma and mutation research 

using bioinformatics tools is analysis of 

global profiles of gene expression in 

sarcoma and mutation (Hedenfalk et al 

2002; Dressman et al 2003; Subramanian 

et al 2004; Glanzer and Eberwine 2004). 

Gene expression patterns of sarcoma and 

mutation (SM) cells are compared with 

those of normal cells or those of other 

subtypes of the SMs, and genes 

over/under-expressed in the sarcoma and 

mutation tissue are identified and clustered 

(identifying sarcoma and mutation 

signatures). Additional clinical questions 

include identifying signatures of 

metastasis (Weigelt et al 2005;Jones et al 

2005) and prediction of clinical outcome 

(Chen et al 2005;Eschrich et al 2005). 

Then biological function of the genes of 

such signatures is also of biological and 

clinical interest, because they represent 

selected candidate genes for further 

biochemical examination and for the 

expansion of besieged therapies, such as 

siRNA interference. Assessment of 

findings across analysis is very 

momentous.  

 

2. Methods 

To explore the bioinformatics tools 

and methodologies used to in sarcoma and 

mutation research, it is the first need to 

develop categories of tools/techniques on 

which we would focus. Starting it was 

difficult as the idea about how the research 

would be organized and how 

bioinformatics tools would be illustrated 

or recognized in the research. While 

starting, several cursory searches were 

executed, using basic search terms such as 

bioinformatics and sarcoma and mutation 

(research) through a number of databases 

to see what types of articles were returned; 

whereas there are a lot of possible 

approaches to classification in this 

vicinity.  

 

2.1. Sequence alignment  

Here the sequence alignment as a 

primary means of the research. This might 

include pair wise and multiple sequence 

alignments as well as BLAST searches.  

 

2.2. Gene Expression  

Articles in this area quote various 

techniques to measure the expressions of 

genes in dissimilar organisms and 

environments.  

 

2.3. Databases and database 

techniques  

Topics in this area illustrate the 

different databases that were either used to 

assist with research or accumulate to 

support other researchers with their 

research.  
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2.4. Phylogenetic tree  

The phylogenetic tree also known as 

evolutionary tree is a branching map or 

simply "tree", it depicts the indirect 

evolutionary relationships amongst living 

species, depending upon matches and 

variances in their physical or hereditary 

features. Polygenetic tress works only up 

to few hundred sequences. Whereas 

influenza A contains 7500 genome 

sequences. Using “PhyloMap”, technique 

that includes, vector quantization, and 

phylogenetic tree for a large sequence data 

set; thus the only way to analyze 

influenza, which results in low errors and 

higher efficiency rates. Usually research is 

done on sample data rather than complete 

data more over it is also affected by the 

experience of the researcher that’s why 

results are not reliable. Practitioners using 

various techniques to get the more 

accurate results; but still reliability is quite 

far-away. 

  

2.5. PhyloMap 

 (Phylogenetic Map) on the other hand 

integrates PCoA, vector quantization, and 

phylogenetic tree construction; thus 

provides improved visualizations for huge 

data. PhyloMap first uses PCoA to help 

depict the main trends and then uses the 

“Neural-Gas” approach to obtain multiple 

data centers which best represent the data 

set. The resulting data centers will be used 

to build a phylogenetic tree. Finally, we 

map the tree onto the PCoA result by 

preserving the tree topology and the 

distances.  

PhyloMap takes a set of aligned 

sequences, either amino acids or 

nucleotides. First of all it calculates a 

distance matrix, which becomes an input 

to PCoA and Neural-Gas to get the 

principal coordinates of each sequence and 

k sequences as cluster centers, where k is 

defined by the user. The k sequences 

selected by the clustering algorithm will 

be used to build a phylogenetic tree. At 

last, using multidimensional scaling 

technique to map the phylogenetic tree 

onto the first two axes of the principal 

coordinates. The results can then be 

plotted for inspection. 

PhyloMap for all influenza A virus 

internal genes using their protein 

sequences, i.e. PB2, PB1, PA, NP, M1, 

M2, NS1, and NS2 generated and thus the 

major heredity can be cleanly predicted: 

seasonal human H1N1, seasonal human 

H3N2, early human, classical swine, 

equine, and, avian. The avian is further 

divided into two sub-ancestry (western 

hemisphere avian lineage and eastern 

hemisphere avian lineage) using 

nucleotide sequences, which wasn’t 

observed from the PhyloMap built with 

protein sequences. The PhyloMap shows 

similar patterns for PB2, PA, NP, M1, and 

M2 

The NS1 and NS2 genes belongs to 

Group B and thus quite different form 

Group A. upon removing Group B 

sequences from the NS1 and NS2 data set 
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and recalculating them; a similar can be 

seen to other genes. They have numerous 

subtypes that are mostly avian strains, with 

only a few human and swine cases. 

A similar pattern is observed from 

H3N2 of human PB1 w.r.t avian strains. It 

is also seen that existing sequenced 

samples that there are no avian strains 

encloses inner gene fragment from 

seasonal human strains. Unlikely, some 

human strains carrying few internal gene 

segments from avian viruses. Thus human 

seasonal human strain internal gene 

segments can be clearly separated from 

avian strains, and signifying that once the 

internal gene segments were fully adapted 

to man, they lost the capability to infect 

avian hosts. 

It is observed that the first few 

dimensions of PCoA outcome, it is quite 

easy to know the key forces rooting the 

data’s diversity. Now the initial dimension 

in our PCoA outcome on the inner genes 

usually reflects the host diversity, and the 

next dimension reflects some of the 

subtype divergence. Another dimension 

further split the swine and equine strains 

from each other. We can conclude from 

above discussion that the variety of 

influenza A virus internal genes are 

primarily mapped by host variation and 

virus subtypes. But the subtype and host 

information are insufficient to differentiate 

main lineages among internal genes. Like 

if we take the example of the human 

H1N1 strains contain three major lineages 

 

3. Literature review  

In the last decade, numerous latest 

techniques have materialized in 

experimental biology that have had a 

tremendous impact on directions and 

approaches of sarcoma and mutation 

research. And the similar is true for 

bioinformatics databases and tools; 

certainly development and upgrading of 

bioinformatics resources might be even 

speedier than experimental procedures. A 

key to effectively managing big range 

experimental data is to use proper and 

trustworthy bioinformatics tools to 

organize and analyze that data. The 

bioinformatics tools reviewed here were 

chosen with a scenario that gene-

expression patterns of a certain type of 

sarcoma and mutation are investigated, 

functional fortification analyses are 

executed to discover the signature of the 

sarcoma and mutation type, and further 

biochemical experiments are premeditated 

for a handful of selected genes with help 

of protein structure prediction methods. If 

the function of genes cannot be retrieved 

from public databases, homology search 

methods are the initial choice for guess. If 

there are still no noteworthy knock in the 

search, the other sequence based methods, 

including STRING, PFP, and PSORT can 

be used. At the same time, motif searches 

may also be able to supply purposeful 

evidences for the genes. PPI data will 

provide the context of the genes’ function, 

and can be used to cluster genes in terms 

of their interaction patterns. To design 

biochemical experiments to establish 
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serviceable field s of a given gene, it is 

useful to predict the secondary structure of 

the gene. Motif search and homology 

search methods can also give conserved 

handy regions of the gene. Predicted 

tertiary structure is useful for crafting site-

directed mutagenesis experiments. Other 

types of bioinformatics tools not included 

in this article but useful for sarcoma and 

mutation research would be transcription 

binding site prediction tools (or DNA 

motif finding algorithms).  

The above discussed resources can be 

used on-line from their websites, but some 

are also downloadable for use on local 

machines. The resources for which local 

copies are available are explicitly 

mentioned in the text because they can be 

integrated into a microarray data 

management system to make the system 

more comprehensive. Bioinformatics are 

going to play a more important role in 

sarcoma and mutation research in this new 

century, and this article is intended to be 

an aid for selecting useful tools for 

researchers in this field. 

 

4. Conclusion  

As pointed in the earlier section, the 

several key types are found in the topic 

sequence alignment techniques, gene 

expression techniques, and database 

techniques. It is understood that a different 

group of researchers might settle on 

different categories. In addition, with the 

categories it is concluded that articles may 

fall into two or more categories. The 

results generally discuss the main 

category, although occasionally other tools 

if they are important, exhibit a combined 

research methodology. Phylogenetic tree 

method is a smarter approach and heavily 

relies on visual display, but long chains 

are itself harder to understand. Purpose of 

this technique is to summarize the result. 

Thus PCoA is quite suitable for such 

application. Despite of other models like 

Isomap, geodesic, LLe etc it provides 

greater diversity in data set. With more 

efficiency robustness it has lower error 

rate with higher flexibility of analyzing 

data. While using this technique, important 

points should be kept in mind how to 

choose a sequence and how many 

sequences are required for processing. 

Neural-Gas reduces error rates. 

PhyloMap is an efficient algorithm for 

as it is used for analyzing Phylogenetic 

relationships even for huge data. In 

manual sampling there is a chance of 

biasness but it produces higher accuracy 

results. Dimensionality reduction and 

Vector quantization are used as lossless 

data compression techniques. Phylogenetic 

trees are less informative then visual 

summaries of mentioned technique. For 

deep study of influenza A virus PhyloMap 

is a smarter option as it provides detailed 

information, while other methods are 

result oriented and thus provides a limited 

information which can’t be used in other 

areas. 

From research it is revealed that 

influenza is go-through rapid chain 

changes, these changes are not available in 



International Journal of Scientific Research and Engineering Development-– Volume 2 Issue 1, Jan-Feb 2019 

  Available at www.ijsred.com 

 

ISSN: 2581-7175                        ©IJSRED: All Rights are Reserved                                                       Page 30 

 

literature due to its complexity. By the 

advent of phyloMap it is now possible to 

predict and analyze the changes and their 

effect on overall system. 
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