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Abstract: Over the last few years, Nanopore sequencing has gained so much importance in science and in biomedical 

research.Oxford Nanopore Technology is one of the best application of nanopores.Oxford Nanopore Technology enables 

the identification of a broad range of analytes including DNA,RNA,micro RNA and proteins. In Oxford nanopore system 

the nanopore is inserted into an electrically resistant membrane created from synthetic polymers. A potential is applied 

across the membrane resulting in current which flows only through the aperture of nanopore. Single molecules that enter 

the nanopore causes disruption in the current, by measuring the disruption caused a molecule can be identified. 
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I. INTRODUCTION 

For DNA sequencing,Oxford nanopore uses a strand sequencing method in which intact DNA strands are processed by 
nanopores and analysed in real time. 

The nanopore sequences whatever fragments are presented to it regardless of their length rather than generating reads of a 
specific length.This is different from traditional cyclical sequencing chemistries that deliver a set of data at the end of a 
fixed run time with fragments of a set length. 

The DNA strandsto be sequenced are mixed with copies of a precessive enzymes as the DNA enzyme complexes 
approached the nanopore. The single-stranded DNA is pulled through the aperture of the nanopore,the enzyme binds toa 
single-stranded leader at the end of the double-stranded DNA template and unzips the double-strand feeding it through 
thenanopore. As the DNA moves through the pore the combination of nucleotides called a K-mer within the narrowest 
part of the pore-barrel creates a characteristic disruption in electrical current.This information can be used to determine 
the order of the basis on that DNA strand.The below figure shows the nanopore sequencing. 

 

 

 

 

 

 

 

 

Figure 1.1:The process of nanopore sequencing. 

The speed of the enzyme can be controlled.The faster it runs the more data is yielded per second. 

The strand sequencing method sequences an intact strand of DNA as it passes through the nanopore.Nanopores have 
processed read lengths of hundrerds of kilobases and when a nanopore has processed a complete read it will start a new 
one. 

There is no deterioration of accuracy as the DNA strandis sequenced.The system can read both strands of the double- 
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stranded DNA in one continuous read. This given advantages in data analysis and improves the accuracy of the sequence 
produced. 

II. RELATED WORK 

Jianan Hui et al. [1] introduced a nanopore sequencing technology to investigate the nucleic acids and bio- 
macromolecules.The principle technology of signal processing can be used in the diagnosis of cancer and detection of 
microbes using nanopore sequencing technology. 

David Rodriguez-Larrea et al.[2] published single-amino acid discrimination in proteins using homogeneous nanopore 
sensors where the proteins can be identified by training simple nural networks.A thermal protocol is used on the nanopore 
strand which examines proteins of the same strand which are aimed at reducing data variability that increases the 
generosity of the trained network which results in 100% correct assignement.The nanopores are engineered with 
homogeneity which is high and coupled with state of art of the iconic current. 

Yunhao Wang et al.[3] made rapid advancement in nanopore technologies for sequencing where the DNA and RNA 
sequences are very lengthy which led to the substantial growth in the accuracy,read length and throughput.The bio- 
informics methods required extensive development to fully detect the long reads while investigating genomes.The 
nanopore can also be applied in genomes,transcript detection and modification of base and detection. 

Xixin Fu et al.[4] introduced the analysis and classification of nanopore data based multi-modality.DNA sequencing uses 
the single molecule analysis.The biomoleular recognition also follows the same molecular analysis.The analysis of DNA 
,peptides,proteins and organic small molecules are realized using this analysis technology.The bio-marker analysis and 
DNA sequencing and oher various aspects use the same technology at present. 

Christian Rohrandt et al.[5] published nanopore simulation where a raw data simulator is used for nanopore sequencing. 

The second generation sequencing permits the determination of longer DNA single molecules longer as 10000 molecules 
enabling nanopore DNA sequencing.The feature being unique has been 

poised for further development of applications in novel biomedical which were previously unfeasible. 

Basecaller: A wide range of basecaller algorithms are used in the basecalling process of nanopore sequencing.Oxford 
nanopore provides open source research release 

3. basecallers which implements new algorithms to improve accuracy of the reads. 

III. MOTIVATION 

The DNA sequencing method is used to determine the nucleotides.There are four bases of nucleotides namely 

adenine,guanine,cytosine and thymine. A strand of DNA is made up of all the four bases.They provide the genotype 

telling a cell what to do and the phenotype.Each individual has a unique and specific base sequence.The contribution of 

proposed work is described as: 

1. To detect the arrangement of nucleotides in the strand of DNA and sequencing of fragments of all lengths. 

2. The Oxford Nanopore Technology (ONT) to generate the microbial,animal,human and genomes of plant and 

complete the nanopore sequencing reads. 

3. Real-time analysis of long DNA and RNA fragments which can be done directly by naopore sequencing 

technology. 

Ⅳ. PROBLEM STATEMENT 

The traditional methods were capable of reading and sequencing the fragents which are of only short lengths of DNA 

which again has to be reassembled.The difficuly to read long sequences of DNA has appeared as the methods cannot 

afford to read long data sequences. The short sequencing couldn’t deliver enough overlap between the DNA 

fragments.The old nanopore sequencing is limited only to the length of RNA/DNA fragments presented to the pore. 

Ⅴ. PROPOSED SYSTEM 

Nanopore technology is a next-generation sequencing(NGS) third generation approach is the most promising technology 

in genomic forward in future.The sequencing provides cost effective genotyping and testing.The nanopore sequencing 

provides real-time processing of samples of longer reads. 

 

The process of nanopore sequencing consists of three parts namely: 

 

1. Library preparation: In the nanopore sequencing library preparation is very much important in the process of 

sequencing.The fragments of DNA should be repaired if they are sheared or not.The DNA protein complex along with 

helicase or polymerase acts as a repaired connector during repairing. 

2. Sequencing process:The copies of processive enzyme is mixed with the DNA fragment to be sequenced.The 
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enzyme binds with single stranded double end of the fragment.The current produced while the process can be used to 

detect the sequence. 

Capturing the signal: 

 

During the process of RNA and DNA sequencing,the change in current knows as disruption caused by the movement of 

a single molecule passing through nanopore which is recorded by MinKNOWTM a software which executes all the 

programs of oxford sequencing devices. “The squiggle” a continuous change in current caused due to the pore when bases 

pass through it.MinKNOW sequences the reads in realtime where each read refers to a strand of DNA/RNA. 

 

Flow Cells: 

 

The nanopore sequencing devices of oxford nanopore reckon on flow cells to undertake the process of sequencing.These 

cells are compatible,pocket-sized and portable with MinION.The reports shows that five MinION can generate upto 250 

Gb of data.The adapter for the flow cells which enables real-time sequencing,direct and also provides single use Flonge 

cells. 

 

Nanocall Basecalling program: 

 

Nanocall is a program where the algorithms are written using c language while the metrichor was still in 

service.Nanocalls can be operated offline on the other hand metrichor must be connected to internet.To detect bases more 

accurately nanocall uses Expectation Maximum(EM) algorithm for several rounds. 

 

SACall basecalling program: 

 

SAcall is a CTC decoder and an end-to-end basecaller program which contains self-transformation layer and a 

convolution layer.A beam search algorithm is used by the decoder to sequence and read the bases.The consensus 

accuracy,assembly quality are far more better than the other two programs. 

 

Applications of Nanopore technology: 

 

Clinical Research-to identify and phase genetic variants and fusion transcripts.Provide insights about human health 

,immunology and neuroscience. 

 

Detection of microbes-It helps researchers in the field of sequencing to classify and monitor the microbes. 

 

Assemble genomes-sequencing can taken for long reads which overcomes the difficulty of short read lengths. 

 

Environmental genomics-The portability and affordability makes the nanopore sequencing to be carried out either in 

fields or in lab. 

 

V. RESULTS AND DISCUSSIONS 

Nanopore sequencing technology provides a new way for identification of genomes and single-molecule proteins such as 

DNA/RNA.The technology is having tremendous impact on gene sequencing.It plays a vital role in diagnosing human 

cancer and immunal diseases.As it is called as the fourth- generation sequencing technology also referred to next 

generation approach will take over the other approaches in future. 

 

The below figures 5(a) and 5(b) shows the sequencing reads of a DNA/RNA strands. 

 

Ⅵ . CONCLUSION 

Nanopore sequencing has enabled bio-medical researches and many bio-medical studies as it provides reads for ultralong 

sequences.Nanopore sequencing provides results in real-time and direct sequences are allowed.Overcoming all the 

challenges with the traditional methods of sequencing nanopore technology has made a breakthrough into the future.It is 

also called as Next Generation Sequencing as it is the fourth generation of the development.The main concern in all the 

methods is the error rate which is about 6- 15% in R9.0 nanopore which is much greater than the illumine sequencing 

which is about 0.1-1%. 
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The accuracy can be further improved in future by optimizing the transcription reads.Improved accuracy would help in 

single molecule omics studies.Haplo-type resolved genome assembly can be achieved by ONT method using 

MinION.The ONT system will get benefit in end-to-end system sequencing. 

 

More robust and bio-informatics user friendly,cloud storage and computing,real time-analysis are the key points in the 

nanopore sequencing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5:The pictorial representation of sequence read. 

 

In the field of life science,nanopore sequencing plays a major role in genomics,epigenetics research,detecting microbes 

relationship to human phenotypes and other fields. Oxford nanopore technologies(ONT) developed a direct sequencing 

technology which can sequence the native RNA molecules,providing full-length RNA reads in its native context.The 

library preparation for direct sequencing was made available in 2017 only a modest number of users were using it.To 

overcome the difficulties a new tool was introduced known as Nextflow Workflows. 

 

Due to the adoption of deep learning algorithms ,the nanopore read basecalling has grown significantly over the last 

few years.The most commonly used strategies for basecalling are convolution neural networks(CNN) and recurrent 

neural networks(RNN).By using both strategies the accuracy of basecall reads has improved.The Graphic processing 

units (GPUs) provide greater acceleration in certain computational tasks which allows 50-500 reads per second.By 

using GPU process while nanopore sequencing when in time will be cost-efficient as well as time-efficient. The 

companies that use nanopore sequencing are as follows PacBio,ONT,Illumina,Agilent,ThermoFisherScientific,Qiag en 

and so on. 
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