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I. INTRODUCTION: 

 

DNA(Deoxyribonucleic acid ) is a molecule that carries genetic 

instructions that is used in the growth, development, functioning 

and future processing of all living organisms in the world. In 

DNA sequencing, it determines the precise ordering of 

nucleotides within a DNA molecule. The strand of DNA is 

composed of four bases and they are known as ATGC (i.e) 

Adenine, Quanine, Cytosine, Thymine. Every individual has 

unique DNA sequence to determine their characteristics. 

Basically, the order of nucleotides within a DNA or RNA is 

composed of succession of letters (i .e) ATGC. Base pairs 

naturally form the bases such as (A, T, G, C)  only  form between 

A and T and between G and C. So, the base sequence of one 

strand depends on its partner strand. The DNA nucleotides also 

codes in trip lets, such as ATG; if the base sequence be ATG then 

its partner would be TAC. In bio informat ics, the sequence 

analysis is the process of analysing the DNA or RNA strand 

sequences to a maximum extend using any available techniques 

or methods to better understanding the features, functions and 

characteristics of it. For that, they use methodologies such as 

sequence alignment, and other methods. Generally, 

bioinformat ics is used to store the biological data. Since, the 

storage of information is large because the addition of addition 

of new sequences to the databases increased exponentially. In 

data mining, it involves finding of interesting pattern from the 

given data sets using any data mining algorithms. Whereas, the 

big data concerns with large-volume, complex and enlarging 

data sets from multip le sources independent of size. It is used to 

process huge data sets s ince the storage and data collection 

capacity is huge. So, data mining done with big data is very 

effective and efficient for analysis of huge data sets. Cancer is a 

collection of disease which leads to abnormal growth and 

genetic changes and keeps on multiply ing of affected cells to 

other parts of the body. Cancer affects the apotosis (a 

programmed cell death (i. e) the unwanted tissues or cells in the 

body after their role and lifet ime, it will leads to death naturally 

by our metabolis m).  A mutation is a change that occurs 

permanently in the DNA sequence that makes up a gene which 

differs from most people. Mutations ranges in size, it starts from 

a single DNA strand to larger chromosomes in turn to multiple 

genes. Mutation occurs because of four classes and they are [1] 

spontaneous mutations, [2] naturally occuring DNA damage( 

most common factor to cause mutation in an individual or at the 

time of birth ), [3] errors caused due to DNA repair, [4] induced 

mutations (artificial) by mutagens ( a chemical or physical agent 

that causes genetic mutation in an indiv idual ).  

 

 
                            (a)                                                                         (b)                                                      (c) 

                 Figure. a. Healthy DNA                             Figure.b. Damage to DNA             Figure .c. Mutated DNA 

 

This paper discusses to analyze the genetic pattern of DNA 

sequences of different types of cancer and the study of cancer 

cell line data base with the IC50(The half maximal Inh ibitory 

Concentration) values of drug to find the effectiveness of the 

particular drug on the tumor. So, that we here analyze the DNA 

sequence and to study the various types of cancer. And we 

calculate the GC value and Rho value and represent using graph. 

To produce the comparative graphs using IC50 values and with 

the help of results, we suggest the suitable drugs to the 

individual patient. 

 

II. ANALYS IS OF DNA S EQUENCE 

 

The analysis of DNA sequences from d ifferent cancer affected 

patients and note the changes in the DNA strand due to mutation 

from the normal gene. To suggest the drug for the affected 

person, we have to 
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[1] Download the FASTA file  

 

[2] Counting the number of nucleotides  

 

[3] Application of GC value and Rho value [4] Testing using 

IC50 values. 

 

III. DOWNLOADING FASTA FILE 

 

In bioinformatics, FASTA format is a text –based format for 

representing either nucleotide sequences or peptide sequences, in 

which nucleotides or amino acids are represented using single-

letter codes. The FASTA file is downloaded from NCBI 

(National Center for Biotechnology Information). The most 

common database is GenBank which can be accessed using the 

code (gb | accession | locus) The format also allows for sequence 

names and comments to precede the sequences. The FASTA file 

is used to parse sequences using text- processing tools and 

scripting languages like python, Ruby and Pearl. The FASTA 

file can be downloaded with free distribution of FASTA (see 

fasta 20. doc, fasta VN.doc or fastaVN. me - here VN is a 

Version Number). A sequence in FASTA is represented as a 

series of lines, that is it should be no longer than 120 characters 

and do not exceed 80 characters. The first line in a FASTA file 

starts with a “>” symbol or “;” symbol(less frequently used). The 

FASTA sequence commonly ends with an asterisk (*) character. 

To leave a blank line between the description and the sequence.   

 

Counting the number of nucleotides  

 

The nucleotide database is the collection of sequences from 

several sources including GenBank, RefSeq and etc. Whole 

Genome Sequencing entails the sequencing of the entire genome 

and then comparing it to a reference genome inorder to detect 

the genetic variation such as single nucleotide variants (SNV), 

insertions, deletions, inversions, rearrangements of genes, and 

copy number variant. To know about the content of the 

nucleotide in the DNA or RNA sequence. At first, we have to 

input the nucleotide sequence, and identify whether it is DNA or 

RNA sequence and we count the number of nucleotide present in 

the nucleotides using the specific code and calculate the GC 

content of the sequence. If both the U (Uracine) and T(Thymine) 

is present in the sequence, then it is not a nucleotide sequence. If 

it has only U, then it is a RNA sequence else it is a DNA 

sequence. Then, count the number of ATGC (Adenine, Thymine, 

Guanine, and Cytosine) in a sequence.  

 

GC value and Rho value:  

 

Now, it is easy to calculate the GC value and Rho value using 

the given equation, 

 

Gc_count=((g+c)/(g+c+a+t))*100 

 

whereas g, c, a, t represents the number of guanine, cytosine, 

adenine and thymine present in the  mutated DNA strand.  Rho 

value is calculated from frequency of the occurrence of required 

gene in the DNA sequence. The Rho value is used to find 

whether the mutated gene in the sequence is over-estimated or 

under-estimated. (i.e)if the value is equal to 1 or greater than 1, 

then it is over-estimated else if the value is less than 1, then it is 

under-estimated. The value of Rho is therefore the observed 

frequency/expected frequency of the 1- nucleotide(eg. ‘A’or ‘T’ 

or ‘C’ or ‘G’) or 2-nucleotide (eg. AC) or 3-nucleotide (eg. 

GAC) sequences. 

 

Usage of IC50 values 

 

Usually, the IC50 value is a maximal inhib itory concentration 

which is used to find the level of effectivenes s of the injected 

drug for the specific patient.  It d iffers from every ind ividual. The 

freely available datasets on cancer cells and their IC50 content 

value can be downloaded from the internet (eg. CCLE – Cancer 

Cell Line Encyclopedia). IC50 values can be calculated by 

comparison. It is expected that similar molecules can be 

expected to have same IC50 values in a dataset but it differs for 

the same chemical compound. Then, with the help of the values, 

we plot a graph for different types of cancer for different 

persons. If the IC50 value is less than 1, then the drug is less 

effective to the cancer affected person. 

 
Figure.1.Comparison of Various Types of Cancer  

 

Datasets for DNA sequencing  

 

For the analysis of DNA sequence, we first need the DNA 

sequence of any cancer cell that is available in online. The most 

common center for downloading the DNA sequence for any 

cancer cell line is NCBI (Nat ional Center for Biotechnology 

informat ion). NCBI is a part  of the Us (United States) National 

Library of Medicine, a health care. It provides access to 

biomedical and genomic information. The database also provides 

informat ion regarding the Resources, Chemicals, Genes, 

Genome, Protein sequences and also the informat ion regarding 

nucleotide.  

 

IV. CONCLUS IONS AND FUTURE ENHANCEMENt 

 

The study of DNA sequencing on cancer cells and suggestion of 

drugs for the patients is a huge and complex process since it also 

comprises best out of bioinformatics and big data 

metholodogies. Cancer is a complex disease with unsolved 

solutions and medicine to cure. Therefore, by analyzing the 

DNA sequencing of the mutated genes and the future 

enhancement includes the application of IC50 values and so we 

can find the nearby suitable drug and suggest it to the cancer 

affected patients and also we can analyse the large genome 

sequences. 
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