DNA Barcodes

Read the text below and in your textbook (p.158-159) about DNA barcodes then answer the questions. 

DNA1 barcodes are short sequences from a standard region of the mitochondrial cytochrome c oxidase subunit 12 (CO1) gene. A simple method of obtaining a DNA barcode3 is described here.

What does DNA barcoding involve?

1. Extracting DNA from the sample specimen

2. Copying the DNA
DNA is amplified using polymerase chain reaction (PCR). This increases the number of copies. Primers are used to amplify a specific region of the CO1 DNA barcoding gene

3. Checking the DNA
Gel electrophoresis is used to check the size of the copied DNA fragments and ensure there is plenty of good quality DNA.

4. DNA sequencing
The DNA fragments from PCR4 are sequenced. This sequence produces a DNA barcode that is specific to the sample specimen5. 

[image: https://s3-ap-southeast-2.amazonaws.com/slh-production/images/images/000/002/401/embed/pukeko_dna_sequence_comparisons_large20161117-1673-o8bsr9.jpg?1522308122]5. Comparing DNA barcodes
The newly sequenced DNA barcode is compared with barcodes from known species. This is done by entering the sequence into databases like GenBank, EMBL or the Barcode of Life Database (BOLD) and checking against their records.

Major DNA barcoding facilities are now processing up to 100,000 specimens a year. These facilities rely on the latest technology in DNA sequencing, automation and data analysis to deliver rapid, cost-effective assembly of barcodes.
The International Barcode of Life Project (iBOL), which aims to analyse 5 million specimens over 5 years, is developing technology that can identify species6 rapidly and inexpensively. Others, like the Consortium for the Barcode of Life (CBOL), envisage developing technologies including a hand-held scanner that could assemble DNA barcodes on the spot. Such technology would make barcoding a task that could be performed by any interested person, anywhere, at any time.
Questions
1. 	Explain why cytochrome oxidase is a useful gene to study when identifying animal species. 
2.	Why is cytochrome oxidase not a useful gene for identifying plant species? 
3.	Describe the advantages of the DNA barcoding technique when compared to traditional taxonomy. 
[bookmark: _GoBack]Extension: Research the Polymerase Chain Reaction (PCR) technique. Find out how it works. 
Answers
1. 	Explain why cytochrome oxidase is a useful gene to study when identifying animal species. 
· It is a gene that all animals have because it is important in respiration (it is common to all animals. 
· But which has enough differences in the sequences to allow individual species to be identified. 
2.	Why is cytochrome oxidase not a useful gene for identifying plant species? 
It evolves too lowly in these organisms to give sufficient differences between species. Use chloroplast DNA instead. 
3.	Describe the advantages of the DNA barcoding technique when compared to traditional taxonomy. 
· Fast
· Relatively cheap
· Could be developed to be used in the field (natural habitats of animals and plants). 
· Potentially could be a task that could be performed by any interested person, anywhere, at any time.
Extension: see unit 7.
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