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Challenges for microbial 
barcoding

• No concrete idea how many species exist, but it’s a lot.
• No concrete species concept for many groups, so what is 

the unit of diversity?
• Less than 1% cultivatable seems to be the rule of thumb 

for a given environment.
• Few cultivatable ‘species’ are formally described.
• Many groups lack cox1. 

• One first step: Barcoding culture collections



Dinoflagellates:
~3,000 described species

Haptophytes:
~600 described species

Cryptomonads:
~200 described species

Chlorarachniophytes:
9 described species
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PROGRESS

•79 different spp. collected =~50% of species in most culture collection



Identical match of unknown spp. to a known one
possible culture sample misidentification

Numbers: within species vs average between species 

Dinoflagellate COI
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Possible misidentified culture

Dinoflagellate ITS



What’s next

• Complete all major culture collections (CO1 & ITS)

• Environmental PCR sampling 
– to test coverage of culture collection barcode database
– estimate species diversity

• Developing high-throughput methods for single cell 
barcoding
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