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TAXONOMY

Kingdoms of Life Being Barcoded

SEARCH TAXONOMY

8,589,262 6,130,973 280,376

Specimen Records Specimens with Barcodes Species with Barcodes
Animals: Plants:
® Acanthocephala [858] ® Bryophyta [11973]
® Annelida [66285] e Chiorophyta [12749]
e Arthropoda [6934123] ® Lycopodiophyta [1142]
® Brachiopoda [236] ® Magnoliophyta [346771]
® Bryozoa [2928] ® Pinophyta [6909]
® Chaetognatha [773] ® Pteridophyta [10617]
e Chordata [609399] e Rhodophyta [50017]
e Cnidaria [20034] Fungi:
i :
° Cyc»lophora s ® Ascomycota [84597]
e Echinodermata [43320] %
% ® Basidiomycota [57169]
e Gnathostomulida [18] Sae
- e Chytridiomycota [277]
e Hemichordata [167]
® Glomeromycota [3528]
® Mollusca [162692]
® Myxomycota [226]
e Nematoda [14543] o Zygomycota [3136]
e Nemertea [2911] YEarYy
® Onychophora [835] Protists:
® Platyhelminthes [17201] ® Chlorarachniophyta [67]
e Porifera [4185] o Ciliophora [707]
® Priapulida [46] e Heterokontophyta [6296]
® Rotifera [10761] e Pyrrophycophyta [2281]
® Sipuncula [781]
® Tardigrada [2076]

e Xenoturbellida [7]
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Data mining

PUBLIC DATA PORTAL - RECORD LIST

Danaus Public Data j Specimen: [ ' [ :J [: Show

Sequences: m TRACES® Help
v

Combined:

Gengrate Map:

Showing Records 1 to 100 Records Per Page 100

Page: 123 4 next>> Results Summary
TAGIRI015-17 - Danaus chrysippus [COI-5P:658]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Nymphalidae, Danaus
Identifiers: RO-NBAIR-15[sampleid], RO-NBAIR-15[fieldid]
Depository: National Bureau of Agricultural Insect Resources, India
Collected in: India, Bangalore
TANICT1126-11 - Danaus chrysippus
Taxonomy: Arthropoda, Insecta, Lepidoptera, Nymphalidae, Danaus

7 3 7 Of these records, 388 have species names, and represent 13 species.
Identifiers: 11ANIC-07126[sampleid], 11ANIC-07126[fieldid], ANIC M

Found 388 published records,
forming 16 BINs (clusters),

with specimens from 40 countries,
deposited in 29 institutions.

Database No. 31 045062[museumid]
Depository: Australian National Insect Collection
Collected in: Australia, Northern Territory

TANICT1127-11 - Danaus chrysippus
Taxonomy: Arthropoda, Insecta, Lepidoptera, Nymphalidae, Danaus
Identifiers: 11ANIC-07127[sampleid], 11ANIC-07127[fieldid], ANIC
Database No. 31 045063[museumid]
Depository: Australian National Insect Collection
Collected in: Australia, Australian Capital Territory

CJANICT1128-11 - Danaus chrysippus [COI-5P:454]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Nymphalidae, Danaus
Identifiers: 11ANIC-07128[sampleid], 11ANIC-07128[fieldid], ANIC
Database No. 31 045064[museumid]
Depository: Australian National Insect Collection
Collected in: Australia, Australian Capital Territory

JANICT1129-11 - Danaus affinis [COI-5P:658]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Nymphalidae, Danaus
Identifiers: 11ANIC-07129[sampleid], 11ANIC-07129[fieldid], ANIC w
Database No. 31 045065[museumid] og
Depository: Australian National Insect Collection
Collected in: Australia, Northern Territory

Specimen Distribution

-
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Data mining

YSTEMS

PUBLIC DATA PORTAL - RECORD LIST

Peru Public Data j Specimen: Show

Combine:

Genegate Map: j

Showing Records 1 to 100 Records Per Page| 100 * |

Page: 1234567 89 10 next>> Results Summary
ABRMF041-06 - Hippocampus ingens
Taxonomy: Chordata, Actinopterygii, Syngnathiformes,
Syngnathidae, Hippocampus
Identifiers: RM2165c[sampleid], PER.510.3[fieldid],
RMZ2165c[museumid]
Depository: McGill University, Redpath Museum
Collected in: Peru
ACRJPE18-11 - Lepidoptera [COI-5P:634]
Taxonomy: Arthropaoda, Insecta, Lepidoptera
Identifiers: BC-MNHNJP1055[sampleid], BC-MNHNJP1055fieldid]
Depository: Research Collection of G. Seraphin
Collected in: Peru, 5an Martin
ACRJPE19-11 - Lepidoptera [COI-5P:658]
Taxonomy: Arthropaoda, Insecta, Lepidoptera
Identifiers: BC-MMNHMNJP1056[sampleid], BC-MNHN)P1056[fieldid]
Depository: Research Collection of G. Seraphin
Collected in: Peru, Loreto
ACRJPE26-11 - Lepidoptera [COI-5P:658]
Taxonomy: Arthropaoda, Insecta, Lepidoptera
Identifiers: BC-MNHNJP1063[sampleid], BC-MNHNJP1063(fieldid]
Depository: Research Collection of G. Seraphin
Collected in: Peru, Huanuco
ACRJP637-11 - Lepidoptera [COI-5P:658]
Taxonomv: Arthropoda. Insecta. Leoidootera

Found 17,887 published records,
forming 4,767 BINs (clusters),
with specimens from 1 country,
deposited in 104 institutions.

Of these records, 6,014 have species names, and represent 1,787 species.

Specimen Distribution

SRR




Application Programming Interface

APl HOME

« Public Data API

The BOLD Web Services provides the ability to query and retrieve data from the BOLD Public Data Portal.

« Taxonomy API

The BOLD Taxonomy Web Service provides the ability to query and retrieve data from the BOLD Taxonomy Browser.

« |ID Engine API

The BOLD ID Engine Web Service provides the ability to query and retrieve results from the BOLD ID Engine.

+« URL Generator

The BOLD URL Generator for the APIs.

hitpAvwww boldsystems.orgdindex php/APL Public/combined?geo=0ntario&
format=tsv




BOLD database

Animals

192,000 species
+365,000 BINs

Fungi

17,700 species
+11,000 Interim names

Plants

67,200 species
+8,500 Interim names

2,560 species
+2,040 Interim names

8,609,727 6,137,511

Specimen Records Specimens with Barcodes




SYSTEMS

IDENTIFICATION ENGINE

ANIMAL IDENTIFICATION [COI] FUNGAL IDENTIFICATION [ITS] PLANT IDENTIFICATION [RBCL & MATK]

The BOLD Identification System (ID5) for COl accepts sequences from the 5" region of the mitochondrial Cytochrome c oxidase subunit | gene and returns a species-level
identification when one is possible. Further validation with independent genetic markers will be desirable in some forensic applications.

Hishri:alDatahans:mWrn‘ls Jul-2014  Jul-2013  Jul2012  Jul-2011  Jul-2010  Jul-2009

Search Databases:

E

All Barcode Records on BOLD (4,835,882 Sequences)

Every COI barcode record on BOLD with a minimum sequence length of 500bp {warning: unvalidated library and includes records without species level identification). This includes many
spaties represented by only one or two specimens as well as all species with interim taxonomy. This search only returns a list of the nearest matches and does not provide a probability of
placement to a taxon_

Species Level Barcode Records (2,738,067 Sequences/176,270 Species/64,832 Interim Species)
Every COI barcode record with a species level identification and a minimum sequenca length of 500bp. This includes many species represented by only one or two spacimens as well as all
spacies with interim taxonomy.

Public Record Barcode Database (1,057,721 Sequences/86,122 Species/18,190 Interim Species)
All publishad COI records from BOLD and GenBank with a minimum sequence length of 500bp. This library is a collection of records from the published projects section of BOLD.

Full Length Record Barcode Database (1,713,726 Seq /159,147 Species/56,298 Interim Species)
Subset of the Species library with a minimum sequence length of 640bp and containing both public and private records. This library is intended for short sequence identification as it provides
maximum overlap with short reads from the barcode region of COI

nter sequences in fasta format:

GATCAAMTTTATAATGTAATTGTTACTGCCCATGL GTAATAR CATAGTTATACCTATTA

T.

AN

GEAGCT GLAACAGGTTGAACAGTTTACCCTCCTCTTTCTTCTGTGATTGCTCATGRAGGTGETICTGTTG

Pl

AGTAATTAATATACGATCTACCGGAMTTTCATTCGACCGAATACT
ACT

C
TTTATTITGITIGAGCAGTAGTICTT




Results Summary & Download

Query ID Best ID Search DB Tree Top % Graph Low %

unlabeled_sequence Ceratitis capitata COl SPECIES DATABASE E 100.00 _—. ) 99.13

Query: unlabeled_sequence
Top Hit: Arthropoda Insecta - Diptera - Ceratitis capitata (100%)

Search Result:

A species level match could not be made, the queried specimen is likely to be one of the following:

Ceratitis capitata
Ceratitis caetrata

IDENTIFICATION

For a hierarchical placement - a neighbor-joining tree is provided:

Identification Summary

Taxonomic Level Taxon Assignment Probability of Placement (%) ay.90

o= a9.ED

£ aam
Fhylum Arthropoda 100 B anen

& gasn
Class Insecta 100 E ohaD

L R ]

B0.20
Ordar Diptara 100 4010
1 12 3 34 45 58 a7 Ta [
Rankad Matzhas
Famity Tephritidas 100
Genus Ceratitis 100
Display: Top 20 j
Top 20 Matches

Phylum Class Order Family Genus Species Subspecies Similarity (%) Status
Arthropoda Insacta Diptera Tephritidas Ceralitis capitata 100 Published @&
Arthropoda Insecta Diptera Tephritidae Ceralitis capitata 100 Published @

Arthropoda Insacta Diptera Tephritidaa Ceratitis capitata 100 Published &




Results Summary

Query ID Best ID Search DB
unlabeled_sequence Caratitis capitata COI SPECIES DATABASE

Query: unlabeled_sequence
Top Hit: Arthropoda Insecta - Diptera - Ceratitis capitata (100%)

Search Result:

A species level match could not be made, the queried specimen i

Ceratitis capitata
Ceratitis caetrata

For a hierarchical placernent - a neighbor-joining tree is provided:

Identification Summary

Taxenomic Level Taxon Assignment Frobability of Flacement (%)
Fhylum Arthropoda 100
Class Insecta 100
Order Diptara 100
Family Tephritidaa 100
Genus Ceratitis 100

Top 20 Matches

Fhylum Class Order Family Genus

Arthropoda Insecta Diptera Tephritidas Cerafitis
Arthropoda Insecta Diptera Tephritidae Ceratitis
Arthropoda Insecta Diptera Tephritidas Ceratitis

Tree

Similaritu (%61

5F
ca
ca

ca

Top %
100.00

& Download

Graph Low %

Ceratihis caputatal] 12 |ISudanl lep.
Ceratitis capitatal[ 13]IKenyal Tephritidael

Ceratitis capitatal[ 14]lGuatemalal Tephritidael

Ceratitis capitatal[15]IGuatemalal Tephritidael

Ceratitis capitatal[ 1 6]lGuatemalal Tephritidael

Ceratitis capitatal[ 1 7]lGuatemalal Tephritidael

(Ceratitis capitatal[ 1 8]IGreecel Tephritidael

Ceratitis capitatal[ 19]IGreecel Tephritidael

(Ceratitis capitatal[20]IGreecel Tephritidael

(Ceratitis capitatal[21]IGreecel Tephritidael

Unknown Specimenll

Ceratitis capitatal[22]|United States/Tephritidael

(Ceratitis capitatal[23]IGreecel Tephritidael

(Ceratitis capitatal[24]|Democratic Republic of the CongolTephritidael
Ceratitis capitatal[25]| Tephritidael

(Ceratitis capitatal[26]|United States/Tephritidael

Ceratitis capitatal[27]|United States/Tephritidael

(Ceratitis capitatal[28]IMexico.ChiapasiTephritidacl
(Ceratitis capitatal[29]|United States/Tephritidael

Ceratitis capitatal[30]|United States/Tephritidael

Ceratitis capitatal[31]|United States/Tephritidael

(Ceratitis capitatal[32]|United States/Tephritidael

(Ceratitis capitatal[33]|United States/Tephritidael

Ceratitis capitatal[34]|United States/Tephritidael

Ceratitis capitatal[35]IMexico.ChiapasiTephritidacl
(Ceratitis capitatal[36]IMexico.Chiapasi Tephritidacl
(Ceratitis capitatal[37]IMexico.Chiapasi Tephritidacl
(Ceratitis capitatal[38]IMexico.ChiapasiTephritidael
Ceratitis capitatal[39]IMexico.ChiapasiTephritidacl
Ceratitis capitatal[40]IMexico.ChiapasiTephritidacl
(Ceratitis capitatal[4 1]IMexico.Chiapasi Tephritidacl
(Ceratitis capitatal[42]IMexico.ChiapasiTephritidacl
(Ceratitis capitatal[43]IMexico.ChiapasiTephritidacl
Ceratitis capitatal[44]IMexico.ChiapasiTephritidac
(Ceratitis capitatal[45]|1Spain.Canary [slands/Tephritidael
(Ceratitis capitatal[46]|Spain.Canary IslandsITephritidael
Ceratitis capitatal[47]/Iran| Tephritidael
Ceratitis capitatal[48]IMexico.ChiapasiTephritidacl
(Ceratitis capitatal[49]|United States.Californial Tephritidael
(Ceratitis capitatal[ 50]|IranlTephritidael

(Ceratitis capitatal[51]|IranlTephritidael

(Ceratitis capitatal[52]|IranlTephritidael

Ceratitis capitatal[53][IranITephritidael

Ceratitis capitatal[54][IranITephritidael

Ceratitis capitatal[55]iGuatemalalTephritidael

'Ceratitis capitatal[ 56]IMexico.Chiapasl Tephritidael
Ceratitis capitatal[ 57]/Iran| Tephritidael
[Ceratitis capitatal[58]IIranITephritidael
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Username: I

BOLD workbench Password:
wrsrens L Gode | = | RecordSeaen (e]ala|®|8]

Welcome to BOLD Systems

Home BOLD Main Console

= wm

Projects New Project Specimens Uploads

Pre Q162 3 114987 Il 37740
Projects with access reears i s Sarcades i access m Publication (hecklist

[ Your Datasets: 23 Recently Accessed | Top20 | n
™
@
o
o
Code Title Specimens Code Title Specimens  Accessed 2
=
= DSAMPHBEL  IAS of amphipods and mysids of Belarus 474 TBIMV TBI Virgilio Public 321 today
col.sp(473) COl-5P[321]
4 DSAMPHI Clean-up data 15253 MOBIL Lifescanner 1684 1day ago
COI-5P(15223], 165[205), 185(59), COI-3P[30) COI-5P[1145), matK[0], TS[15], rbcLal21]
4 DSANONYX  Anonyx spp. 25 BICAR Marine species of Roatan 51 2 days ago
col-5p{225) COM5P[30]

- — N
Collaborators (view

and/or edit contents)
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Specimen - Coleoptera of BIObus 2010 Canada

EI Sequence View for Process ID: BBCCNO73-10
[BBCCN]

Specimen Details

PCPP10-0073@X'Y

# Specimen Details

Marker Summary

SampleID:  PCPP10-0073
ProcessID:  BBCCNO73-10
Project:  BBCCN
Institution S:::ie:g: University of Guelph, Centre for Biodiversity Genomnics :::::I; :: ;;Em]?gﬁ Marker Code Sequence Length GC Ambiguous Trace Count
Field ID:  L#10PCPP-0436 Project  BBCCN
Museum ID:  PCPP10-0073 TaxNames  Arthropoda, Insecta, Coleoptera, Buprestidae, Agrilinae, corsp 658 3T 0% 2
Collection Cade:  BIOUG Agrilus, Agrilus planipennis
Reference Link: Rank Name  species
Note: Sampling Protocol  Malaise Trap
BINURI  BOLD:AAEGE21
Voucher Status:  Vouchered:Registered Collection BINName  BIN46821
Tissue Descriptor: Kingdom  Animals
Sex:
Lauren Seymour CreativeCommons Attribution Reproduction: 5
NonCemmercial Sharealike (2010) Life Stage: A
cedbeol@uoguelph.ca Centre for Biodiversity Genomics [Extrainfo:  Point Pelee NP COI-5P
Associated Taxa:
Associated Specimens:
Tags lllustrative Barcode
Commer . comment + . s
TR T AT R R A A
444 657
., b Taxonomy 0000 OO0 00
g Nucleotide Sequence Sequence Metadata
Phylum:  Arthropoda CACACTCTACTTTATTTTT RGCCCTTAGACTACT TARTTGGCAA Genbank Accession  |FEB7747
Clasx:  Insecta Translation Matrix  Invertebrate Mitochondrial
Order:  Coleoptera n TACTECE * Last Updated 20120727
""""""""""""""""""""""""""""""" Family:  Buprestidae Sequence Runsite  Biodiversity Institute of Ontaria
ProcessID:  BECCNO73-10 Subfamily:  Agrilinae - e CTTRANTACKTCATICTT Modify Sequence:
Identification:  Agrilus planipennis G"{“’: Agrilus . ACATCTCTTT
(Fairmaire, 1888) Species:  Agrilus planipennis Amino Acid Sequence I Clear Sequence [ Edlt Sequance ]
Identified by  Caitlin Vandermeer — I —
9 Collected in  Canada, Ontario Identification:  Agrilus planipennis (Fairmalre, 1888) e AT TALEALLEnPUEAG Identify Sequence:
by  TF.Mitterboeck, Rank:  Species DPAGGGDPILYQULF
C.vandermeer, V Junea, Identifier:  Caitlin Vandermeer I Full DB l Species DB ] Published DB ] Full Length DB
C.Sobel Identification Method: Tags
Institution Storing:  University of Guelph, Identifier Institution:  University of Guelph
Centre for Biodiversity Identifier Email:  vandermc@uoguelph.ca Comments New Comment +

Genomics

Field ID:  L#10PCPP-0486
Museum ID:  PCPP10-0073
£ Recent Activities
2 j records per page Search:
Timestamp : Who < Action
Feb-09, 2015 16:09 BOLD Data Manager Modify-Specimen

Feb-09, 2015 13:21

Feb-09, 2015 13:20

Feb-09,2015 13:18

Feb-09, 2015 12:02

Feb-09, 2015 12:01

Dec:05, 2014 15:13

1ul-02, 2014 13:20

1ul-02, 2014 13:19

BOLD Data Manager
BOLD Data Manager
BOLD Data Manager
BOLD Data Manager
BOLD Data Manager
BOLD Data Manager

BOLD Data Manager

BOLD Data Manager

Modify-Specimen
Modify-Specimen
Modify-Specimen
Modify-Specimen
Modify-Specimen
Modify-Specimen
Modify-Specimen

Modify-Specimen

Taxonomy Note:

oAl |
o

LA
—\\‘.\F{

A
N/ r cUnited States
#co | ks mo

an - TS NG

».Map data 2017 Google, INEG | Terms of Use

Trace Details

Download All Traces

Sequencing Date:
Tr

Reverse Primer:
Sequence Primer:

Trace Runsite:

il

Institute e BAAJCRL PR 51Y
of () E
Ontario

Download Trace:

Comment ewtomm 4

Tags

North &
Atlant| B |

i

201102937 TAAGTTTCOATCTGTTARAAGTATGEGTARTTGCTECEGCAAGAACABET AAGE
R N

Ocean—
= ‘

Sequencing Date:
Trace ¢

201102787 TCGAGEABAATTABEAAATCCAGEABEATTAATTEEE
F n

. CLepFolf
 CLepFolR

Primer:  C_LepFolf

high

qual

ite:  Biodiversity
Institute

o
Ontario

il

RATGACCAARATCTATA

100



BOLD core data

- 4 cCatggacaa .

61 atccpcacag at.

131 cttaggcaaa aca.

181 tecgtgetta ttaa |
241 acasactgtit tact

301 ceasgcagca gag

Sample ID u
02-SRNP-31136 Arthropoda
02-SRNP-33197 __ |Arthropoda
96-SRNP-226 Arthropoda
02-SRNP-29082 Arthropoda
02-SRNP-30241 Arthropoda
02-SRNP-31493 Arthropoda

©WO~NDO; N

|02-SRNP-31739 Arthropoda
0 02-SRNP-31738 Arthropoda

02-SRNP-29798 Arthropoda - -
it i ‘5} teggtagttg at ACCGIGTCCAZCCAr
9NP-33016  |Athropor EEBEEAEcac ar
caqq A

Specimen Specimen Sequences Trace
Data Images Files

Custom Fields




Data validation

Automated Integrated Independent
Validation Validation Validation

Sample ID Phylum Class
12-ERMNP-3113286 Arthropocda Inzecta
0, 12-ERMNP-22187 Arthropoda Inzecta
|SSU ES §§ r 16-SRMP-225 Lthrapoda Insects
Ggg,aaszfggggg h-é?as‘ 12-SRMNP-22082 Arthropocda Inzecta
099‘?@%%%%%% §§§§§ \.)5'545“ o 12-SRMNP-320241 Arthropoda Insecta
09:;@,’%%3@&1@%& X S 12-SRMP-21493 Anthrepoda Insecta
= Q < 12-2RMP-21728 Athrepoda Insecta
Seqs lacking successful traces - R s Chropens -
12-SRMNP-29793 Arthropocda Inzecta
* COI-5P [21] 12-SRMNP-29790 Arthropocda Inzecta
. 12-ERMNP-22018 Arthropocda Inzecta
SEqS WIth Stnp CDdDr‘IS 1M-SRMNP-14132 Athropoda Insecta
14-SRMNP-23232 Arthropocda Inzecta
0 12-ERMNP-22054 Arthropocda Inzecta
. 12-2RMP-21277 Athrepoda Insecta
Contaminated seqs 12-SRNP-20082 ihropoda Insecta
12-ERMNP-22002 Arthropocda Inzecta
= ] 12-SRMNP-31741 Athropoda Insecta
I7T-SRMNP-2504 Arthropocda Inzecta
Problematic records flagged J9-SRNP-£212 “Afropcda Insecta
12-ERMNP-31748 Arthropocda Inzecta
L 16-BRMNP-227 Athropoda Insecta
12-SRMNP-22080 Arthropocda Inzecta
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Barcode Index Number (BIN)

OPEN 8 ACCESS Freely available online @ PLOS | OMNE

A DNA-Based Registry for All Animal Species: The
Barcode Index Number (BIN) System

Sujeevan Ratnasingham'*, Paul D. N. Hebert'*

Biodiversity Institute of Ontario, University of Guelph, Guelph, Ontaric, Canada, 2 Department of Integrative Biclogy, University of Guelph, Guelph, Ontaric, Canada

[ BOLD:AAA3297 }

* Sequence based OTU designation by clustering all
COl sequences in BOLD (once a month)

* Automatic, standardized, persistent



Species vs. BINs

- [0 © 00 OO

BINs a a; || a, a b a, azé b

MATCH SPLIT MERGE MIXTURE

e Lab issues: cross-contamination, plate flips

* Taxonomic issues: misidentification, synonymy

* Biology: cryptic species, young species, introgression,
hybridization
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Data life cycle
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