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Prediction of Human Genetic Disease based on Guanine - Cytosine Count
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Abstract— Through the proposed method GC content of human DNA sequence have been calculated. The GC content plays a
major role in disease prediction. Normally in a human genome the GC content is 35% to 60% , if found less than 35% then it
indicates about some deficiency diseases like essential amino acid deficiency disease ( mainly Alanine, proline, glycine); and if
this content is found more than 60%, then it can be indication of some chromosomal or genetic diseases. So, based on the
report of GC content a human can take some precautions to eradicate the probability of happening these kind of diseases.
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l. INTRODUCTION a segment of DNA. Inheritance pattern are the predictable

Bioinformatics is the use of computers for the acquisition,
management, and analysis of biological information.
Bioinformatics is the interaction between computation and
biology where computation is being used to biological data
analysis and at the same time machine learning is one of the
basic requirements for biological data computation [1].
Bioinformatics is emerging and advance branch of biological
science, contain Biology mathematics and Computer
Science. Genetic information is very valuable for different
disease prediction and family risk analysis. The central
dogma of biology holds that DNA from alleles at a genetic
locus translates into proteins. DNA is treated as “blue print
of life”. It contains all the information to create life. DNA
contains the information needed to create the amino acids
sequences of proteins. The unit of building block of DNA
Adenine (A), Cytosine (C), Guanine (G), and Thymine (T)
are the four bases in DNA. A pairs with T that is 2H bond
and C pairs with G that is 3H bond. In recent decades,
exome sequencing has primarily been used in patient studies.
The process of identification of genomic DNA regions
encoding proteins is defined as gene prediction or gene
finding.
GUCAGCCCGGUUCAU
Codon

Amino acid

Protein VSPVH

Figure 1: mRNA to Protein.

Protein is a linear sequence of amino acids, shown in the
Figure 1 form a very long chain via peptide linkage. Gene is
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pattern seen in the transmission of genes from one generation
to the next and their expression in the organism that
possesses them.

There is olentv of work in this field to predict disease bv
analvzina the aene seauences. Controlled bv multiole.
sometimes numerous. aenes. the heredity diseases are
genetically complex [2]. Even most

phenotvnes are not monoaenic.l31. Health aenome is a verv
successful proiect under the National Institute of Health and
Department of Enerav to oredict cardiovascular diseases. [41.
Genomic tests which is verv useful that can be nerformed
\é\qithout detectable risk or significant stress to the patients [5,
Gene analvsis is not onlv useful for disease prediction but
also can be aoolied for preliminarv care of the patient.[7.
8.91. For noprediction of -cardiovascular disease assav
thousands of aenes simultaneouslv usina micro arrav is also
helos a lot.[11.12]1. Clinical stacina. oene expression
orofilina of the tumor can be to oredict lona-term disease
recurrence and survival as well as possiblv for plannina
treatment reaimensl13.14.151. The detection of
atherosclerosis can be Dpossible with the blood gene
prediction which has been found in recent study[16]. The
feasibility of screening for monogenic diseases across the
genome within 50 h in a neonatal clinical setting has been
proposed by Saunders et al. [17].

Il. PROPOSED METHODOLOGY
Through our proposed method the count of GC content has
been measured that will help for disease prediction. The
pictorial diagram of the method has been depicted in figure
2.

The proposed method is actually composed of following five
steps:
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Stepl: Collection of Human Genome data on which the
computation has been experimented.

Sample dataset is given as:

Authority International Nucleotide Sequence

Database

Collaboration

Contact NCBI

Scope / transl_table qualifier

URL:
http://www.ncbi.nIm.nih.gov/Taxonomy/Utils/wprintgc.
cgi?mode=c

Genetic Code [1]

Standard Code (transl_table=1)

AAs =
FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIM
TTTTNNKKSSRRVVVVAAAADDEEGGGG

Starts = ---M M M

Basel =
TTTTTTTTTTTTTTTTCCCCCCCCCCCCCCCC
AAAAAAAAAAAAAAAAGGGGGGGGGGGGGGG
G

Base2 =
TTTTCCCCAAAAGGGGTTTTCCCCAAAAGG
GGTTTTCCCCAAAAGGGGTTTTCCCCAAAAGGG
G

Base3 =
TCAGTCAGTCAGTCAGTCAGTCAGTCAGTC
AGTCAGTCAGTCAGTCAGTCAGTCAGTCAGTCA

Step 2: Storing the DNA sequences in file.

Step 3: Opening the file where human genome sequence is
present

Step 4: Calculating the business logic

Step 5: Displaying the predictions.

ALGORITHMIC APPROACH

Step 1:- Open the file in which the DNA sequence of a
human genome is present, in read mode and store the data
in a variable named gene.

Step 2:- [Initialize] g=0,¢c=0,a=0,t=0

Step 3:- Transform all the characters, present in the
sequence, in lower case

Step 4:- Make ‘char’ representing each N-base present
in the sequence

Step 5:- Repeat step 6 while end of file is not reached
Step 6:- If char= g then

Setg=g+1
If char= ¢ then
Set c=c+1
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If char=a then
Seta=a+l

If char=t then
Sett=t+1

Step 7:- Set m=g+cand n=g+ ct+a+t
Step 8:- Calculate, gc= (m/n) * 100

Step 9:- If gc> 60
Print “GC content is High”

Else if gc< 35
Print “GC content is Low”
Else
Print “GC content is Normal”
Step 10:- Exit

Qpen the il in which DA S
Human Genome s Prese:

\

330,630, 3=0, &)

!

Transfom al Characier in Lower Cse

Print"GC Content s High

Print"GC Contentis Normal’
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RESULT ANALYSIS

At first the file in which the Human DNA sequence is
present, is opened in Read mode

ATATCGGCGCGCAT
ATTATAGCCGCGCG
ATTAGCGCGCTATA
ATTAGCGCTATAAT
ATCGGCGCGCTATA
TACGCGTAGCGCTA
TAATATGCTAGCGC
CGATATGCATGCGC
GCCGTAATGCCGCG
TAATCGTACGATCG
CGCGATATTAATAT

gene=gpen ("abc.txt", "x")

g=0:2
a=0;
c=0;
t=0;

print ("Noxrmal

DNA fragment=

line gene:
line=line.lowex ()
for char in line:
if char=="g":
g+=1
if char=="a"
a+=1
if char=="c"
c=1
char==""™
t+=1

print ("Number of
print ("Number of
print ("Number of

"+str(qg))
= "4str(c))
"+str(a))

- MO

print ("Number of "+str(t))
m=g+c+0.
print ("Number of G+C= "+str(m))
n=a+t+g+c+0.
print ("Number of A+T+G+C= "+str(n))
gc=(m/n) *100
print ("Presence of G+C in the cell= "+str(gc)+"%")
if (gc>60):

print ("GC content is HIGH")
elif (ge<3S):

print ("GC content is LOW")

print ("GC content is NORMAL")
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Normal GC content across 100kb DNA fragment= 35% - 60%
Number of G Nitrogen base= 40

Number of C Nitrogen base= 40

Number of A Nitrogen base= 43

Number of T Nitrogen base= 43

Number of G+C= 80.0

Number of A+T+G+C= 166.0

Presence of G+C in the cell= 48,19277108433735%

GC content is NORMAL

Yy

Sample Output 1

Normal GC content across 100kk DNA fragment= 35% - 60%
Number of G Nitrogen base= 37

Humber of C Nitrogen base= 37

Humber of & Nitrogen base= 39

Humkber of T Nitrogen kase= 39

Humkber of G+C= 74.0

Number of A+T+G4+C= 152.0

Presence of G+C in the cell= 48.68421052631379%

GC content is NORMAL

Sample Output 2

Hormal GC content across 100kk DNZ fragment= 35% - &60%
Humker of G Nitrogen base= 44

Humker of C Nitrogen base= 44

Number of A Nitrogen base= 48

Number of T Nitrogen base= 48

Humber of G+C= 88.0

Number of A+T+G4+C= 184.0

Presence of G+C in the cell= 47.82608695652174%

GC content is NORMAL

Sample Output 3

Hormal GC content across 100kk DNA fragment= 35% - &60%
Humber of G Nitrogen base= 22

Numbker of C Nitrogen base= 20

Humber of A Nitrogen base= 42

Humber of T Nitrogen base= 40

Humber of G+C= 42.0

Humber of A+T+G+C= 124.0

Presence of G+C in the cell= 33.8709677419354E8%

GC content is LOW

Sample Output 4

Normal GC content across 100kk DHA fragment= 35% - 60%
Numkber of G Nitrogen base= 2
Number of C Nitrogen base= 2
Numker of A Nitrogen base= 4
Humber of T Nicrogen kbase= 4
HNumber of G+C= 44.0

Humber of A4T+G+C= 128.0
Fresence of G+C in the cell= 34.375%
GC content is LOW

Sample run result 1, and 3 has been shown that the GC
content is nearly 48.19%, 47.68 % and 48.87 % respectively.

Ry kORI RS
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So, GC content is normal as it is within 35-60%. In case of
sample output 4 and 5 the GC count are 33.87% and 34.37%
respectively which implies the GC count as low.

CONCLUSION

Bioinformatics is an emerging field of research mainly in the
field of disease prediction and personalized drug inventions.
Gene sequence analysis is a very effective process for
disease prediction. Through the method a simplified
prediction regarding the chances of disease based on the GC
count has been proposed.
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