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Challenges for microbial
barcoding

No concrete idea how many species exist, but it's a lot.

NoO 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
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PROGRESS

Culture Total no Groups Barcodes Percentage Of
collection dinoflagellates (COI&ITS) Culture Collection
CCAP, 39 Dinoflagellates: 15 | 61 41%
Oban, Brown algae: 376 165

Scotland

CCMP 349 Dinoflagellates: 79 | 95 23%
Maine, USA QOthers: 118 24

CCCM, 47 Dinoflagellates: 42 | 44 43%
Vancouver,

Canada

UTCC, 2 Dinoflagellates: 2 0

Toronto,

Canada

SCCAP, Oslo, Unavalil. Haptophytes: 36 4

Norway

Other private 3 Dinoflagellates 3

CSIRO 54

UTEX 26

CAW 103

MC C-NIES 68

ATCC 18

TOTAL 686 430

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




Dinoflagellate COI

731 Pyrocystls lunula 1131/1 Pyrocystis lunula D517 Pyrocystls lunula
731 Pyrocystis lunula

1131/1 Pyrocystis lunula 0,003
D517 Pyrocystis lunula 0.003 0.006 4.1X
732 Pyrocystis noctiluca 0.022 0.025 0.025

1746 Prorocentrum lima Prorocentrum lima (private) 2634 Prorocentrum levis 1136/20 Prorocentrum minimum 1136/16 Prorocentrum micans D882 Prorocentrum spp. 700 Prorocentrum triestinum
1746 Prorocentrum lima

Prorocentrum lima (private) 0.003 21X

2634 Prorocentrum levis 0.022 0.025

1136/20 Prorocentrum minimum 0.050 0.053 0.030

1136/16 Prorocentrum micans 0.056 0.058 0.036 0.006

D882 Prorocentrum spp. 0.081 0.084 0.089 0.047 0.053

700 Prorocentrum triestinum 0.081 0.084 0.069 0.047 0.053 0.000
1919 Prorocentrum triestinum 0.081 0.084 0.069 0.047 0.053 0.000 0.000

1633 symblodinium microadriaticum D441 Symblodinium microadriaticum 2466 Symblodinium goreaul

1633 Symblodinium microadr!
D441 Symblodinium microadriat 1 03822 |
2466 Symbiodinium goreaul 0.003 0.042
2461 symbiodinium pllosum 0.039 [ 0.000 | 0.042
1383 Polarella glacialis 1593 Akashiwo sanguinea
1383 Polarella glacialis 1593 Akashiwo sanguinea
2088 Polarella glacialis 0.000 D902 Akashiwo sanguinea 0.006
415 Karlodinium micrum 1121/2 Linguiodinium polyedrum
415 Karlodinlum micrum 11212 Linguladinium polyedrum
D734 Karlodinlum micrum 0.000 1121/5 Lingulodinium polyedrum 0.003

[ 1 Identical match of unknown spp. to a known one

[ 1 possible culture sample misidentification
Numbers: within species vs average between species



115 Alexadrium tamarense
1493 Alexandrium tamarense
112 Alexandrium affine

D667 Alexandrium affine
1718 Alexandrium andersonii
113 Alexandrium minutum
2082 Alexandrium insuetum
1911 Alexandrium cf catenella
1978 Alexadrium fundyense
1888 Alexandrium lusitanicum

731 Pyrocystis lunula
1131/1 Pyrocystis lunula

D517 Pyrocystis lunula
732 Pyrocystis noctiluca

1746 Prorocentrum lima

Prorocentrum lima (private)
2634 Prorocentrum levis

1136/20 Prorocentrum minimum

1136/16 Prorocentrum micans
D882 Prorocentrum spp.

700 Prorocentrum triestinum
1919 Prorocentrum triestinum

115 Alexadrium tamarense 1493 Alexandrium tamarense

0.000
0.000
0.000
0.000
0.000

731 Pyrocystis lunula

0.003
0,003
0.022

1746 Prorocentrum lima Prorocentrum lima (private) 2634 Prorocentrum levis 1136/20 Prorocentrum minimum 1136/16 Prorocentrum micans D882 Prorocentrum spp. 700 Prorocentrum triestinum

0.003
0.022
0.050
0.056
0.081
0.081
0.081

Dinoflagellate COI

112 Alexandrium affine

0.000
0.000
0.000
0.000
0.000
0.000
0.o00

1131/1 Pyrocystis lunula D517 Pyrocystis lunula

0.006 4.1X
0.025 0.025

21X

0.025

0.053 0.030
0.058 0.036
0.0E4 0.069
0.084 0.069
0.084 0.069

1633 Symblodinium microadr!
D441 symblodinium mi

2466 Symbiodinium goreaul
2461 Symbiodinium pllosum

1383 Polarella glacialis
2088 Polarella glacialls

415 Karfodinlum micrum
D734 Karlodinlum micrum

[ 1 Identical match of unknown spp. to a known one

possible culture sample misidentification
Numbers: within species vs average between species

[ ]

I (103927 I
0.003 0.042
0.039 [ 0.000

1383 Polarella glacialis

0.000

415 Karlodinium micrum

0.000

|

1593 Akashlwo sanguinea
D902 Akashiwo sangulnea

1121 /2 Lingulodinium polyedrum
1121/5 Lingulodinium polyedrum

0.042

1633 symblodinium microadriaticum D441 Symblodinium microadriaticum 2466 Symblodinium goreaul

1593 Akashlwo sanguinea

0.006

1121/2 Linguiodinium polyedrum

0.003

D667 Alexandrium affine 1718 Alexandrium andersonil

0.053
0.053
0.053

113 Alexandrium minutum 2082 Alexandrium Insuetum

0.000
0.000

0.000
0.000
0.000

0.000

1911 Alexandriul

0.00
0.00



2431 symblodinium spp.

2468 Symblodinlum kawagutil

2466 Symblodinlum goreaul

2461 symblodinium spp.

D411 Ssymblodinium microadriaticum
2467 Ssymblodinium microadriaticum

D183 Alexandrium tamarense
115 Alexandrium tamarense
D667 Alexandrium affine

1888 Alexandrium lusitanicum

1383 Polarella glaclalis
2088 Polarella glaclalis

Dinoflagellate ITS

2431 symblodinium spp. 2468 Symblodinlum kawagqutll 2466 Symblodinium goreaul

2461 symblodinium spp. D411 Symblodinium microadriaticum

0.055

0.155 0.173

0.348 0.349 D.371

0.352 0.347 0.365 l 0.002 I

0.333 0.333 0.360 0.159 | 0.160 ]

D183 Alexandrium tamarense 115 Alexandrium tamarense D667 Alexandrium affine

0.022
0.242 0.216
0.332 0.308 0.273

1383 Polarella glaclalis

0.051

| Possible misidentified culture




What's next

o Complete all major culture collections (CO1 & ITS)

e 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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