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1: Endless forms & Nameless taxa

~1.2 million described species

~10-100 million species in reality

Thus, (imho), most ‘species
will never be formally named.
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1: Nameless taxa & endless forms

How do we
(a) 1dentify, &
(b) Incorporate
these myriad ‘nameless taxa’
INnto our syste ms?
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2: From Barcode to Taxon

*there are as yet NO STANDARDS
* there are many, many methods



Banbury Barcodes 3 2007

2: From Barcode to Taxon

for example

PLATONIC BARCODING

(a) we know what taxon a specimen belongsto,

and thus

(b) we know the barcode sequence(s) that correspond
to the taxon.

(c) From these data we define a rule to assign an
unknown on the basis of comparison to the Platonic
Ideal
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2: From Barcode to Taxon
PLATONIC BARCODING

the rule...
a universal cut-off?(~2%)
a contingent cut-off (2%in mammals, 7%in corals)
driven by synapomorphy (e.g. CAOS
strongly supported monophyly
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2: From Barcode to Taxon

DNA TAXONOMY BARCODING

(a) we collect the barcode data and cluster it by
some rule or method.

(b) we use an optimality criterion to assign clusters
as taxa.

(c) we investigate the congruence between other
species concepts and these taxa.
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2: From Barcode to Taxon

DNA TAXONOMY BARCODING

clustering:

estimate optimal tree
single linkage clustering
multiple linkage clustering
support vectors MDS
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2: From Barcode to Taxon

DNA TAXONOMY BARCODING

extract taxa: monophyly on tree
distance on tree
distinctness on tree
Inferred evolutionary process on tree
single linkage clustering cut-off
multiple linkage clustering cut-off
support vectors MDSstatistics
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2: From Barcode to Taxon

two tribes
PLATONIC DNA TAXONOMY
knowledge-driven model-driven
known species list method defines taxon list
limited species list unlimited taxon list
stability continuous revolution

charismatic megataxa micro- and meio-taxa



3. MOTU

MO TU

Molecular Operational
Taxonomic Units
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3: MOTU

specimen-based surveys
CBoL Barcode of Life
(CO1)

anonymous, specimen-free surveys
environmental sampling
bulk community DNA
millions of sequences
(CO1, S9U, LYY, ..)
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4. AMOTU ‘registry’
MOTU are explicit, objective metadata.

These OTU can have as ‘permanent’ an
existence as any code-blessed binomen.

Thus it behoves usto devise a standard
protocol for storage & serving of these taxa.
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4. AMOTU ‘registry’ ~dbMOTU
perhaps

motu_set : motu method : MOTU

MOTU123:224:00001

Blaxter's 2008 MS on Scottish Tardigrades
MOTU define, v2.08f, 2 base pair cut - Off
MOTUOOO001, with 12 members (gi:244256, ...)
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4. AMOTU ‘registry’ ~dbMOTU

motu_set name

MOTU set ID 123

Author M.L. Blaxter
Date 01/01/2008
Publication Tardigrade diversity in

Scottish mosses,
The MOTU Journal, 1:12.
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4. AMOTU ‘registry’ ~dbMOTU

motu method

MOTU_ method ID
MOTU set ID

Met
Met
Met
Met

100
100
N10C

100

_version
_publication
_params

224
123
MOTU define

2.08f http:/lwww...

Blaxter [2007]
‘- cut - off=2’

PMId666
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4. AMOTU ‘registry’ ~dbMOTU

MOTU

MOTU ID 123:224:00001

MOTU set ID 123

MOTU method ID 224

MOTU name 00001

MOTU_members ' 01:244256 ,01:554423, ...’

01:244256  (trivially) links out to EMBL/ GenBank/ DDBJ,
to BoLD, to Museum catalogues, to GoogleEath, to ...



Banbury Barcodes 3 2007

. Help wanted

Clarification and codification of MOTU
definition routines

Additional MOTU-Inference tools
MOTU tools that can deal with 10° sequences
MOTU tools packaged for standard use

Analytical and visualisation tools to compare
MOTU sets

dbMOTU implementation and servers
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Robin Hoyd &
Jenna Mann

and many undergraduate
students/ miners’ canaries

Paul DelLey
Graham Sone

MOTU and barcoding of meiofauna

Phillipa Pickles, Ingrid Iredale, Ronan Roche, Ben
Hsworth, Tom Chapman, Felicity Royds, ...

a friend to nematodes

an anchor in the real world

NATURAL .
ENVIRONMENT -
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