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1. Introduction 

Genome Sequencing is nothing but figure 

out or making correct sequence of DNA 

nucleotides or bases i.e. in order of As, 

Cs, Gs, and Ts. Whole DNA is made from 

these nucleotides. All living organism 

consist of DNA, RNA and proteins. 

Which have a genetic letters in very large 

number, Human genome having more 

than 3 billion genetic letters [1].  

This is DNA Piece having A as adenine, 

G as Guanine, T as thymine and then C as 

cytosine and so on. Genome sequencing is 

mostly same as decoding. Genome 

sequencing is nothing but large number of 

string of letters look like mysterious 
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language. Reading sequence means learn 

grammar of the language which gives 

meaningful information about living 

organism. That means it does not open all 

genetic secrets. Scientists work on these 

sequence for extracting meaning of 

sequence from various parts of the 

genome. Sequencing helps to understand 

growth, maintenance and development of 

the entire DNA sequence is capable to 

handle short stretches of DNA at a time 

[12]. To overcome these problem 

scientists break into pieces, then sequence 

them and then reassemble in correct order 

to make whole genome for scientific 

research. 

2. Sequencing techniques - 

Sequencing techniques are developed as 

per requirements of scientists to perform 

research work in bioinformatics. As time 

goes technologies become more accurate, 

faster and consuming less memory. Due 

to improvements in genome sequencing 

techniques, sequencing cost decreases. 

But efficient technology is decided on 

criteria of accuracy of output. But speed 

and memory uses also considered to 

achieve better technology. Techniques for 

genome sequencing are described as 

follows. 

i) Clone by Clone – 

First cut genome into clones, clones 

are made up about 150000 base pairs (bp) 

long. Then using genome mapping putting 

each and every clone in correct position 

where they belongs. Then again cut into a 

small overlapping pieces about 500 BP 

each. Finally using overlapping of pieces 

we reconstruct the sequence of the clone. 

These method is known as clone-by-clone 

approach. 

ii) Whole genome shogun method – 

The whole-genome shotgun sequencing is 

also known as double-barrel shotgun 

sequencing. Sanger DNA sequencing 

technique work on limited distance in 

sequencing primer from 30 to 350 nt i.e. 

read length. Because of chain termination 

very few product can produce chain. 

These work at best ability to sequence 

maybe 500 bases a day and it is infeasible 

for human genome which have billions of 

bases [5]. 

Another approach is, first divide DNA in 

to smaller fragments which is individually 

sequenced. Then these fragments are 

reassembled into original form based on 

overlaps. This strategy is known as 

shotgun sequencing, it also known as 

shotgun cloning. 

In shotgun sequencing, it randomly shares 

small pieces, they are mostly 1 kb which 

stored in to universal vector by sub 
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cloning. The library is sampled at random, 

which is made up of sub fragments, and 

sequence reads are generated. These reads 

are assembled into contig. From this 

procedure complete sequence of clone 

generated. Shotgun technique can identify 

gaps, gaps means cavity in sequence (i.e. 

absence of sequence) and single standard 

regions i.e. sequence in only one 

direction. They produce more work to fill 

sequence module. 

iii) Overlap/Layout/Consensus (OLC) 

Approach - 

Overlap Layout Consensus (OLC) method 

is used in de novo assembly. It has a three 

stages as overlap, layout and consensus 

respectively. In overlap stage graph is 

constructed, graph is made up of basic 

assembly. In layout stage this given graph 

is compressed. And in the consensus stage 

upon graph data, genome sequence is 

determined. Data generated in previous 

two stages is used by third stage.  

 Overlap:-  

In the overlap stage, each and every reads 

are compared with every other read, and 

these is perform in both direction forward 

and reverse complement orientations[3]. It 

is very time consuming procedure 

especially in set of large reads. To handle 

these issue scientists finds method like 

NCBI’s BLAST (Basic Local Alignment 

Search Tool) [13]. Different OLC 

algorithm uses different techniques to 

obtain OLC-quality overlaps.  

 Layout:- 

Finding path in OLC graph in not an easy 

task, because it has millions of nodes and 

edges, and it very tedious task to find path 

that visit each node exactly ones. In this 

stage it OLC assembly graph is 

simplified, where assembly graph (i.e. 

segments) are compressed into contigs, 

i.e. in overlap graph, contigs represent 

subgraph [7]. Contig is nothing but clearly 

overlapped reads, therefore contig 

represent subgraph, or group of nodes. 

Also there are many connection between 

them [6]. Until fork is received, 

identifying subgraph and compress into 

one node. These node have connection to 

other nodes outside of subgraph. 

Forks are nodes which don not have any 

overlaps. i.e. contig compression is stops 

at fork. Contig have two types one is 

repeat contig and another is unique contig. 

Unique contig are those which have no 

repeats and overlap in only one directions, 

they may be unambiguously assembled 

contigs of reads. And repeats reads are 

those are connected to large number other 

contigs. When large number of unique 

contig are combined or joined, then it 

called scaffolds. They can combined 
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usually by mare-pair information. Using 

these we can find how far unique contig 

and repeats reads should be a part of each 

other [2]. After all unique contig are 

assembled using mate-pair information, 

algorithm try to fill gaps within scaffolds 

with repeat contigs. 

 

 

 Consensus:- 

This is a final stage of OLC approach, at 

this step assembly graph is reduced to 

large scaffolds i.e. single scaffold [8]. The 

working is start from left most point, 

which is first scaffold. It consensus all 

reads by composing each and every 

scaffold. If the mate pair information is 

wrong or insufficient then gaps are occurs 

in genome [3]. If gaps presents in 

scaffolds, they never joined, due to these 

genome id fragmented. If there is no gap 

then genome is created correctly. 

iv) De Novo Genome Sequencing - 

For fulfilment of high demand high 

throughput with low cost for sequencing. 

The next-generation sequencing is also 

known as high-throughput sequencing 

[11]. NGS can handle thousands to 

millions of sequences. The de novo 

genome sequencing is also a next 

generation sequencing method. It does not 

uses any reference to genome sequencing. 

De novo provides features like full-

service and customizable solution. If also 

gives genomes with gap-closure analysis 

[10].  I delivers FASTQ files, assembled 

contigs, annotation files, predicted ORFs 

and customizable data analysis.   

 

v) Next generation Sequencings (NGS) - 

Decoding DNA sequences is essential in 

all branches of biological research. For 

these purpose scientist uses the capillary 

electrophoresis (CE) – based Sanger 

sequencing, scientists able to manifest 

genetic information for any biological 

system. Because of these it is adopted by 

many research laboratories. But it has 

many limitations like throughout, 

scalability, speed and resolution to 

preclude in scientists research study.  

To overcome from these problem, these is 

new technology is introduced namely as 

Nest-Generation Sequencing (NGS), that 

become a reason for boost in research area 

in bioinformatics and genomic science. 

NGS is responsible for major 

transformation in path of retrieving 

information biological system, genome 

and epigenome of species. This gives an 

important breakthrough in fields like 

human disease and agriculture research. 
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The principle behind NGS is similar to 

CE. CE generates small fragments of 

DNA. These fragments are cheeked with 

each and every fragment, which is re-

synthesized with the help of DNA 

template. NGS perform similar work in 

parallel fashion, which is population of 

millions of reaction rather than single or 

few DSN fragments. Due to this NGS 

produces hundreds of gigabases of data in 

single pass/sequencing run. 

NGS perform its operation as – a single 

genomic DNA is firstly fragmented into 

numbers of small segments, which is also 

known as library of segments. These 

segments are accurately sequenced in 

uniform manner of millions of parallel 

reactions. These strings of bases are called 

as reads. Then these reads are 

reassembled by tow technique, first is 

known reference genome called as 

scaffold (re-sequencing) and second is 

without any reference genome (de novo 

sequencing). The output is set long 

aligned chain of reads represents entire 

sequence of each chromosome in the 

gDNA.  

NGS output is increased as a rate that 

outpaces Moor’s law. A single pass can 

produce up to one gigabase (Gb) of data, 

at the time of invention i.e. in 2007. At 

2011 it reaches up to terabase (Tb) of data 

in single pass/sequencing run. i.e. almost 

1000× increase in four years. Because of 

this ability of NGS, researchers can move 

from idea to full data sets in few hours or 

days. Using CE technology sequencing of 

human genome takes a time around 10 

years. But using NGS we can generate 

five human genomes at a single run [14]. 

So it reduces the cost of genome projects.  

In NGS we can tune resolution of genome 

experiments. It is possible to produce 

more or less data, also it support zoom in 

particular regions of genome with high 

resolution or view with low resolution but 

it is more expansive. To do these 

researchers can tune coverage generated 

in experiments. This ability gives number 

of experimental design advantages. 

Because of various advantages of NGS 

has permeated in many areas of study. 

Using NGS, researchers can develop 

variety of application, which is helpful in 

study design and finding information 

which is never known.  

3) Comparison of techniques -   

Clone-by-clone method is reliable as 

compared to whole genome shotgun 

sequencing. Also clone-by-clone is slow 

than whole genome sequencing, Clone-

by-clone is time consuming in mapping 

but whole genome shotgun sequencing is 

very fast but it difficult to regenerate 
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sequence from pieces of genome sequence 

at one time. 

Now mostly in NGS methods OLC 

approach is used. And they based on de 

novo sequence assembly process because 

it does not any reference to build genome 

sequence [9]. But NGS also gives 

erroneous output as compared to clone by 

clone method. Because of speed and 

memory consumption NGS are used 

mostly to sequencing genome. 

4) Conclusion –  

 As per survey at the time of beginning 

the techniques are slow, consuming more 

memory but they are reliable. As 

compared to now a days techniques. For 

example clone-by-clone or mapping 

techniques. But to handle large data in 

limited resources and in limited time 

period we have to use NGS technologies. 

Because they are faster and consumes less 

memory. Also as improvements done in 

NGS technologies they give better 

accuracy tin output. 

Now a days using NGS techniques human 

DNA is made in an hour, which have 

more than 6 billion of base pairs. Thus the 

improvements are made in field of 

accuracy of techniques rather than the 

speed of execution of techniques. 
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