
DNA barcoding and FinBIF

FinBIF seminar 2017

Marko Mutanen

University of Oulu



The need for identification of species and the 
taxonomic impediment

• The particular role of species
• Everybody has an idea of ‘species’
• Central in all biological research
• Central in legislation
• Central in nature conservation
• Central in food industry
• Central for our own survival

The need to be able to delimit and 
identify species 



Are we currently able to read our 
biodiversity? The taxonomic impediment

• 10-50 M species globally

• <2 M species described so far

• Limited and biased expertise

• Most groups too difficult to delimit/identify by 
traditional means (example: gall midges 6K 
described vs. 2M estimated)

• The situation in Finland better because of many 
species experts and lower number of species

• Still, many important groups lack experts or are not 
manageable without genetic tools



Solution: DNA barcoding





DNA barcode is a short standard region of the 
genome used to identify organisms into 
species

Nuclear genome: 3,2 billion
bp in human

Mitochondrial genome: 16 
600 bp in human

AACATTATATTTTATTTTTGGTATTTGAGCAAGTATATTAGGAACTT
CTCTTAGTTTATTAATTCGAACTGAATTAGGAACACCAGGTTCATTA
ATTGGAGATGATCAAATTTATAATACTATTGTTACAGCTCACGCTTT
TATTATAATTTTTTTTATAGTTATACCTATTATAATTGGAGGATTTG
GAAATTGATTAATTCCTTTAATATTAGGAGCCCCTGACATAGCTTTC
CCCCGAATAAATAATATAAGATTTTGATTATTACCCCCTTCATTAAC
TCTTTTAATTTCAAGAATAATTGTAGAAAATGGAGCTGGAACTGGT
TGAACTGTTTACCCCCCTCTCTCTTCTAACATTGCACATGGAAGAAG
ATCAGTAGATTTAGTTATTTTTTCTTTACATTTAGCAGGTATCTCATC
AATTTTAGGAGCAATTAATTTCATCACAACAATTATTAATATACGTA
TTAATAATATATCATTTGATCAAATACCTTTATTTGTTTGAGCTGTT
GGAATTACAGCTTTATTATTACTTCTTTCCTTACCAGTTTTAGCTGG
AGCTATTACTATATTATTAACAGATCGAAATTTAAATACTTCTTTTTT
TGATCCTGCTGGGGGAGGAGATCCTATTTTATACCAACATTTATTT 

DNA barcode: 658 bp in 
human (4% of mtDNA, 
0.00002 % of nuclear genome

In animals, the barcode is 658 bp fragment of COI gene



Benefits of DNA barcoding

• Works for fragments

• A single and same character used for all 
species

• Works for all stages of life

• Unmasks look-alikes

• Reduces ambiguity

• Speeds up species discovery and taxonomy

• Enables automatization of identification



Do DNA barcodes work?

Yes, they do!

Redwing                Fieldfare          Bumblebee           Honey bee





Huge potential of metabarcoding



The scientific breakthrough of DNA barcoding





To enable identification by DNA barcodes, we 
must build a reference library:

• International (iBOL) and national (FinBOL) efforts



The primary storage for DNA barcodes and 
associated metadata is the BOLD database 
(www.boldsystems.org)

• BOLD specimen page contains full collection and taxonomic 
data of each record, including photographs of voucher 
specimens

• BOLD sequence page contains full sequence information of 
each record, including sequences, trace files and laboratory 
information report 



Finnish Barcode of Life and FinBIF

• Launch 2011

• Several funders
• Finnish Cultural Foundation

• Kone foundation

• University of Oulu

• Ministry of the Environment

• International Barcode of Life project

• At present: Academy of Finland/FinBIF



Overview of barcoding progress in Finland 
(numbers based on collected in Finland or stored in Finnish Institutions)

• Specimens: 104,438

• Specimens with Sequences: 90,597

• Specimens with BINs: 75,097

• Distinct BINs: 16,799



DNA barcoding and FinBIF

• Each species page in FinBIF will include data of associated 
Finnish (and foreign?) DNA barcodes

• FinBOL data will be uploaded to Kotka. Records on Kotka
database will include links to the associated BOLD records

• A tool to search for DNA barcoding data (available in BOLD) of 
Finnish species (and higher categories?)

•




