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2. DNA Barcoding 
 A DNA-based species 
identification systems  

 



Barcoding: DNA-based analysis 

During the last decade, DNA-based analysis have radically influenced 
nearly all areas of biological research – including taxonomy and 
systematics. 
 
In 2003, researchers at the University of Guelph in Ontario, Canada, 
proposed “DNA barcoding” as a way to identify species.  
 
Barcoding uses a very short genetic sequence from a standard part of 
the genome the way a supermarket scanner distinguishes products 
using the black stripes of the Universal Product Code.  
 





What should be the Properties 
of gene used for Barcoding 

Should be present in all the taxa of interest 
 

Provide a large variation between species 
yet a relatively small amount of variation 
within a species. 



Which gene? 
 The mitochondrial gene of animals is a 
better target than the nuclear gene 
because:  
 
1. Lack of introns: Making  amplification 
straightforward. Nuclear genes are often 
interrupted by introns, making 
amplification difficult or unpredictable.  

 



2. Faster mutation and Evolution rate: 
Greater differences among species i.e. 5 to 
10-fold higher in mitochondrial than in 
nuclear genes.  
 



3. Limited exposure to recombination due 
to haploid mode of inheritance (maternal 
genome) 
 
4. Copy number: There are 100-10,000 
more copies of mitochondrial than 
nuclear DNA per cell, making recovery, 
especially from small or partially 
degraded samples, easier and cheaper.  
 
 



The gene region that is being used as the 
standard barcode for almost all animal groups 
is a 655 base-pair region in the mitochondrial 
cytochrome c oxidase 1 gene (COI). COI is 
proving highly effective in identifying birds, 
butterflies, fish, flies and many other animal 
groups. 

DNA Barcode 

Mitochondrial Genome 

Mitochondria 



The Specimens collection: From Natural habitat, museums, 
herbaria, zoos, aquaria, frozen tissue collections, seed banks 
and other repositories of biological materials are treasure for 
specimens. 

The Laboratory Analysis: to obtain DNA barcode sequences 
from specimens. The best equipped molecular biology labs 
can produce a DNA barcode sequence in a few hours.  

The Database: One of the most important components of the 
Barcode. Barcode of Life Database (BOLD) was created and is 
maintained by University of Guelph in Ontario. It offers 
researchers a way to collect, manage, and analyze DNA 
barcode data. 

The Data Analysis: Specimens are identified by finding the 
closest matching reference record in the database 

Components of DNA Barcoding 

http://www.boldsystems.org/views/login.php


Infrastructure for DNA Barcoding 



Steps involve in DNA Barcoding 
 Specimen Collection  

 

 Tissue collection (Blood, Muscle, Scales, Fins) 
 

 DNA  Isolation and Quantification 
 

 Amplification of partial Cytochrome Oxidase I (COI) gene 
(PCR) 
 

 Purification of Amplified (PCR) Products 
 

 Labeling of amplified products with fluorescent dye 
 

 Purification of labeled amplified Sequence 
 

 DNA (Nucleotide) Sequencing 
 

 Analysis of Generated data or sequence  



Nucleotide sequence of DNA barcode of 
Channa marulius: COI 655 base pair 

 CCTTTATTTAGTATTTGGTGCTTGAGCCGGATAGTAGGCACCG
CCCTAAGTCTCTTAATTCGGGCAGAACTAAGCCAGCCCGGCG
CCCTATTAGGCGATGATCAGATCTATAATGTAATTGTAACAGCG
CATGCCTTTGTAATAATTTTCTTCATGGTCATGCCAATAATAATT
GGAGGCTTTGGAAACTGACTAGTCCCACTAATAATTGGCGCCC
CTGACATAGCATTCCCCCGCATGAATAACATAAGCTTCTGATTA
CTTCCTCCCTCTTTTCTTCTCCTGCTAGCCTCCTCCGCAGTAG
AAGCCGGAGCCGGCACTGGGTGGACCGTTTACCCGCCCCTGG
CCAGCAACCTAGCTCACGCAGGGGCTTCTGTAGATTTAACTAT
CTTCTCCCTGCATCTTGCAGGTGTTTCCTCAATCCTAGGTGCT
ATTAACTTCATTACAACTATTATTAACATAAAACCCCCTGCCAT
TTCTCAGTATCAGACACCCCTGTTTGTCTGAGCCATTCTGATT
ACTGCCGTACTTCTACTCCTCTCCCTCCCCGTACTGGCCGCCG
GCATTACAATGCTACTCACAGACCGAAACCTAAACACCACCTT
CTTCGACCCCGCCGGCGGAGGAGATCCAATTCTTTATCCAACA
CCTGTTC 



Homology Search in database (GenBank) using 
online tool BLASTn 



Biological specimens come in many forms 

Adults Juvenile stages Processed products 



Barcoding works on all forms 



Phylogeny (Evolutionary Relationship) 

Orangutan Gorilla Chimpanzee Human 



Specimen Identification 

Puntius assimilis 

Puntius filamentosus 



Stock Identification 
Fish Stocks (subpopulation) of a particular species are 
usually identified by their location. They are genetically 
discreet from other stocks. 
 
Ths difference in gene or DNA can be determined by DNA 
barcoding to identify the stocks 
 



An example of Forensic Application of DNA Barcoding 
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