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Outline of talk

• Brief overview of DNA barcoding

• Results of barcoding mite communities 
associated with poultry houses

• Live demonstration of the Barcode of Life 
Datasystems (BOLD)



Specimen identification

• traditional morphological identifications

– keys require expertise 

– keys are often life-stage or gender specific

– extreme phenotypic variation

Above: Eupodes spp.; three species are shown



DNA barcoding (DNAB)

• Hebert et al 2003: UPC analogy

– unique product tags = short, 

standard fragments of DNA

– products = species

– fast & automated

– automated biodiversity 

assessment

(Stoeckle & Hebert 2008)



Centre for Biodiversity Genomics



DNAB: the basics

• new: 

1. standardization 

2. specimen 
vouchering

3. curation of database

• animal life:                    
cytochrome c oxidase 
subunit I (COI) gene

(Stoeckle & Hebert 2008)



DNAB: the basics

• relies on ‘barcode gap’ 

of sequence 

divergence

– high interspecific

divergence

– low intraspecific

divergence



DNAB: the procedure

• two phases:

1. library    

construction

2. identification           

of unknowns
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DNAB: applications



DNAB: empirical tests

• >>200 studies

Waugh 2007 Table 1



DNAB: the limitations

• recently diverged 

species

� incomplete lineage sorting

• introgressive

hybridization

• Wolbachia infection

Wolbachia infection (Werren et al 2008)

incomplete lineage sorting (Maddison 1997)



DNAB: case study

• Soil mites in association with the 
red poultry mite

1. library construction

• Collect samples

– Belgium

– Croatia

– France

– Israel

– Poland



BOLD Systems

Specimen Collection Data

Plate Specimen Photograph

Case study: specimen processing



BOLD Systems

Specimen Collection Data

Plate Specimen Photograph

Extract DNA

Case study: extraction



BOLD Systems

Specimen Collection Data

Plate Specimen Photograph

PCR AmplifyExtract DNA

Case study: amplification



BOLD Systems

Specimen Collection Data

Plate Specimen Photograph

PCR Amplify SequenceExtract DNA

Case study: sequencing



BOLD Systems

Web-Accessible Data and 
DNA Barcodes

Specimen Collection Data

Plate Specimen Photograph

PCR Amplify SequenceExtract DNA

Case study: data integration
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Barcode Index Number 

(BIN) system 

(Ratnasingham and Hebert 2013)

• Clustering algorithm

• Defines molecular 

taxonomic units



Case study: delineating species



Case study: specimen identification



Case study: results

• Extremely successful!!!

• High interspecies 

distances & low 

interspecies distances  = 

good barcode resolution

• However.........

inter intra



Case study: results

• Extremely successful!!!

• High interspecies 
distances & low 
intraspecies distances  = 
good barcode resolution

• However.........

• Some cases of        
species splitting

inter intra



Case study: building the key

• Based on these 

identifications

• Instructors compiled a 

species list

• Constructed a key to the 

taxa

• Prepared slides and SEM 

photos



Case study: next steps

• Soil mites in association with 

the red poultry mite

1. library construction

2. monitoring/identification              

of unknowns 
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• Soil mites in association with 

the red poultry mite

1. library construction

2. monitoring/identification              

of unknowns 

High 
Throughput 
Sequencing



Species identifications from ‘slurries’

Next 
Generation 

Sequencing 
Methods

29

High 
Throughput 
Sequencing



Barcode of Life Datasystems (BOLD)



BOLD: barcode repository

• Data sources

– CCDB (Canadian Centre for DNA Barcoding, Guelph, Canada)

– User generated

– GenBank mined

• Markers

– COI primarily (barcode region)

– ANY and ALL!



BOLD: barcode repository

• Data integrity

– Active, ongoing, and real-time curation of 

taxonomy and sequence data!

– Combines taxonomy, photographs, sequences, 

trace files, collection/field notes



BOLD: live demo

myoung02@uoguelph.ca
myoung02@uoguelph.ca

CN tower ‘barcoded’ with Canadian 
beaver COI for the launch of  the 

International Barcode of Life 
Project in Sept 2010

myoung02@uoguelph.ca


