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WHAT IS DNA SEQUENCING?

The process for the determining 

the right and precise order of 

nucleotide in a DNA molecule 



DNA Stucture Discovery

(Watson and Crick, 1953) (Maxam-Gilbert and Sanger, 1977)

From DNA to Sequencing





The Methods



2nd Generation Sequencing

The Methods
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3nd Generation Sequencing









Multisegments RT-PCR (Zhou et al., 2009)



NGS Applications 
for Pathogen Characterization in 

Disease Investigation Center Wates

• Avian Influenza 

• African Swine Fever 

• Bovine Viral Diarrhea 

• SARS-CoV-2 B. anthracis

• E. coli (AMR)



WGS Publications



DATA ANALYSIS



Results of DNA sequencing are provided in three data files – .ab1 file, .seq 
file and .phd.1 file.

• *.ab1 file contains the DNA sequence electropherogram as well as 
raw data and some other information.

• *.seq file is a simple sequence text file in FASTA format.

• *.phd.1 file (Phred file) is a simple text file containing bases with 
quality values for each base. 



Raw data (data before analysis by the base caller 
algorithm) are data as they are recorded by the 
sequencer:

Electropherogram (data after analysis) shows a sequence 
of peaks in four colors, each color represents the base 
called for that peak and there is a textual version of 
recorded sequence visible:



Data analysis
When evaluating .ab1 files, you should first see the electropherogram and come to a 
conclusion whether your data can be considered of good quality or not.

§ Good quality sequencing data are characterized by:
§ well-defined peak resolution (bad resolution of the first 10-25 bases is acceptable)
§ uniform peak spacing
§ high signal-to-noise ratios

An example of a very good quality data:

A quick and very comfortable way to check 
the data quality is Quality Values (QVs). By 
definition the QV is a per-base estimate of 
the basecaller accuracy. In a plain language, 
QVs are colored bars above peaks/bases:



POOR SANGER DATA

Mixed Trace Signal (multiple peaks)

Failed DNA Sequencing Reactions

Short Read Lengths or Poor Quality Basecalls

Excess Free Dye (“dye blobs” peaks)

Weak or “Noisy” Trace Peaks

Primer Dimer Formation in the Sequencing Reaction

https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-mixed-template.html
https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-failed-reaction.html
https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-short-reads.html
https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-dye-blobs.html
https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-noisy.html
https://www.nucleics.com/DNA_sequencing_support/DNA-sequencing-primer-dimer.html


Data (NGS OUTPUT)



NGS : Good (Illumina) Sequence Data

Per base sequence quality

Per sequence quality scores

Per base N content



NGS : Poor (Illumina) Sequence Data

Per base sequence quality

Per sequence quality scores

Per base N content



ANALYSIS OF NGS OUTPUT



NGS
Genome 

Assembly 
Workflow

Dominguez Del Angel V, Hjerde E, Sterck L et al. Ten steps to get started in Genome Assembly 
and Annotation [version 1]. F1000Research 2018, 7:148 (doi: 10.12688/f1000research.13598.1)



For genome analysis is cost effective, but 
reagents are still expensive.

How to tackle computational challenges:
• Output files are too large
• Storage problem
• Data management and quality control
• Specialized person to analysis data



Final Thoughts

• DNA sequencing is becoming vastly 
faster and more affordable 

• Generating data is no longer the 
bottleneck, but understanding it is.

• Bioinformatics types should be in high 
demand in the near future


