BARCODE OF LIFE DATA SYSTEM

Advancing biodiversity science through DNA-based species identification.

EXPLORE THE DATA

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF DNA BARCODE DATA

14:15 - 15:00 - Chris Ho

Getting maximum value out of BOLD for natural history collections:
(Data management, validation, and publication)

R I Ty eIy ey S NSy g e
DNA Barcoding Natural History Collections



Overview

Chris Ho
Data Manager

* 5+ years with Biodiversity Institute of

Ontario/Centre for Biodiversity Siodiversity Genomics
Genomics, part of the University of
Guelph

 MSc Dr. M. A. Smith Lab, University of UNIVERSITY
Guelph GUELPH
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Overview

* Intro and Overview of a Digital Specimen Record (5 mins)
Review of BOLD and review of Custom Fields

e Validation of Barcode Data Integrity (15 mins)

Automated reports and flagging, tagging
Tools to validate: BINs/OTUs, Taxon ID Trees, ID Engine, Barcode Gap

e Visualization and Analysis Tools (15 mins)
Trees for publication
Checklist System

e Publication (10 mins)
Datasets and Sharing
Submit to GenBank
Publication Association
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BOLD SYSTEMS: System Highlights

_‘_i\a Simplified Data Uploads Data Management tools
@ Cloud-based database é Publishing tools

r,g“ Built for Collaborations Data Standards

ii’ia\ Identification and Analysis
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Data Life Cycle



Metadata

Taxonomy

Images Geography

: Chemical
Specimen Properties
Descriptions i

Specimen IDs Isotopes
-
-
’I

’ I- Ecology
Morphology
. ?7?7?

Integration of Data Elements

Extract DNA PCR Amplify Sequence



Custom fields

Specimen - Birds of Argentina - Phase | [BARG]

MACN-Or-ct 30540

Ariel Aptekmann
pltubaro@gmail.com

Copyright (2012)
Museo Argentino de Ciencias Naturales

¥ Specimen Details

MACN-Or-ct 3064

Voucher Status:

KAARG356.07 Tissue Deseriptor:
BARG Se

Institution Storing:  Musea Argentine de Reproduction:
Ciencias Naturales, Life stage
Bernardino Extra Info:
Rivadavia

a
Do Venwal
Process ID: KAARG356-07
Identification: Brotogeris chiriri (Vieillot, 1818)
identified by
9Collected in  Argentina, Buenos Aires
by

n Storing

Museo Argentino de Ciencias Naturales,

Bernardino Rivadavia
Field ID:
Museum ID:  MACN-Or 70837

[ Recent Activities

25 4 records per page

Timestamp s
Jun-25, 20121231

Jun-25, 2012 12:31

Showing 1 to 2 of 2 entries

Search:

Who :

Cecilia Kopuchian

Cecilia Kopuchian

Action
New-Image(s)

New-Image(s)

First | Previous = 1 Next

— Last 5 orihs

Comments

Yellow-chevroned
Parakeet

Field ID: Associated Taxa:
MACN-Or 70837 Associated Specimens:
MACN
Reference Link:
Note:
& Taxonomy
Chordata Identification: Brotogeris chiriri
wes (Vieillot, 1818)
Psittaciformes Species
Psittacidae
Brotogeris Identifier Institution:
Species:  Brotogeris chiriri
Taxonomy Note:
@ Collection Data
Country:  Argentina Collector:
Province/State: Buenos Aires. Date Collected:  08-Feb-2007
Region/County:  Ciudad de Buenos Date Accuracy:
Aires Time Collected:
Sector: Site Code:
Exact Sits Pargue Centenario Habitat:
Lat/Lon: 34,6043, -58.4362 Sampling Protocol
levation: Coord. Source:
Elevation Accuracy: Coord. Accuracy
epth:
Depth Accuracy:
Collection Event Il
Collection Notes:
9 Map
T T Ao Ba SE
Map - \L
Bolivia e
5
) Pa rag uay 5o
cm e e South
g 7 Atlantic
Ocean
ugosy
/ Argentina
i
7 +
Google P Map data ©2016 Gaogle, INEGI | Terms of Use

Horqpasy g

 Monitoring metadata, such
as temperature, rainfall
from trap day

* FAO region or other

controlled data

Morpho-Metrics

e

% Custom Fields

Culmen:
Tarsus:

Tail:
Wing:

Wingspan:

1.17 (Length in cm)
2.25 (Length in cm)
8.46 (Length in cm)
12.38 (Length in cm)
26.98 (Length in cm)
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Barcoding Fish (FishBOL) 748 Projects, 208831 Specimens

cose = lele]

Code Title Public Specimens Species Species with Sequences Se SYSTEMS
Markers [stats] M
% Oriental_Region | % Drosophila m it
—  AAFI Argentinean Antarctic Fishes phase | 275 a5 COI-5P[35] . [ : ' Activity Report
E Project - BDORA Barcoding Drosophila in D
— ABTGM Atiantic Bluefin Tuna Larval ID 2017 190 4 COI-5P(3) Oriental Reglon A
@ Back to Main Console
) ACAM Southern African Amphilius and other 140 16 COI-5P[16]
@ Project BDORA
) AN Acanthurs . sp.from Philippines o o colsprol Specimens Sequences Descriptors Data Summary
View All Records
—  ACMB Atlantic Canada Mesopelagic and Upper 247 106 COI-5P[106]
Bathypelagic Fisnes of the Gully MPA 80 80 Codes: BDORA BINS 33
Project Options .
—  ACMBR Atlantic Canada Mesopelagic and Upper 0 0 COl-5P[0] Specimens Sequences Markers: - cors? Countries  # China (75)
Bathypelagic Fishes - S 9 GRS 80780 Colse: B0%E0 Title: Barcoding (Top 5) « Japan (5)
Publication O L] Drasophila in
_ . . . Oriental Region A
ACMF Atlantic Canada Mesopelagic Fishes 119 45 COI-5P[45] e Country: 80/80 Description:Barcoding
@ O Drosophila in
— ACMM Atlantic Canada Mesopelagic Fishes Miscellaneous 191 70 COI-5P[70] Oriental Region A
EI Images 79780 I:Si“‘hh:n 3
- ACMT Barcoding Achiridae and related 18 ] Col-5P[g] E—— o
v Sequence Analysis . Drosophilidae) the
—  ADSF Argentinean Deep Sea Fishes a7 22 COI-5P16] ||||||||"| Barcode Compliant: 63780 ornata species group
L | from East Asia
gregate Data 1 .
—  AETO Aetobatus ocellatus identification 6 1 COL5PT] - Container: BDOR
Campaign: Biodiversity of
— AFCD AFCD SHARK FIN 0 0 COI-5P[0], COI-3PI0] Ll Te:  Diptera
Bounding N/A
Box
—  AFF Australasian Freshwater Fishes 0 0 COI-5P[0], ND4[0] BOLD Main Menu Coordinates:
—  AFGHA DNA Barcoding of Commercially Important Marine 59 18 COI-5P[18]
Fishes in Malaysia based on Cytochrome Oxidase |
{COI) gene
0 AT FoA Catfin B2 2 S Taxonomy Issues User Access
- AMCC Fish DNA samples from AMCC 104 64 COI-5P[62]
Seqs lacking successful Manager
] AMFSH Fishes of Amazonia 1 1 COI-5P[1], D-locp[0), RAG1[0] traces
* Wenzhi Wang
=0 wangwz@mail.kiz.a
—  AMS Australian Museumn Fishes Part 1 951 458 COI-5P[274]

Seqs with stop codons Users

UIIECEHT R (YA JCTE T YA TR T TR A
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Validation with BOLD

Automated Validation User Invoked External

e G A R T ) L
Cyanocarx chrysopsl[B02JKAARGSS0-ITICorvidesiST3 [0 JBOLD:AACAIS6
Cyanocom chrysopel[SU3JKEAR TS T.06C orvidas6S4 ] BOLL: A ACE0S6 Sample ID Phylum Clags
Cyanocars chrysopsl[E0GIKEARTT 108K orvidas6540n BOLD:AACHISS - - -
Cyanccora chryscpsl (605K BARMS-06Corvidy AACHSE 12-ZRMNP-21136 Arthropoda Inzecta
(Cyanocorax {506 KB A RGOS0 Corvidae 0 OmJBOLD-AATS2T
H IRS— Jas 0T IKE ARG DA Corvidse S 0nBOLD: ANIS92T ) 23197 & anc —
Speﬂmens Cy 'z":;"""‘%';’:“m c:nBSme l?’f%ﬁ“i%s 12-ZRMNP-332182 hropoda Inzecta
v Al 1- i 14 In] AA = L LT =4 -
GPS: 1064 f 1086 meumplla[mn]nc.\msmmmmmﬂ[m]ma_nMssﬂs 1E-ZRMNP-226 Arhropasda Inzecta
yel KB AR204-06 VireomidarSS4{0n BOLDEA A BIESS
=, [{f\l’r‘;ﬁ;“;““""‘”ﬁ']'al.&m’i‘% i dals S BOLD A BERSS J2-SRMP-22082 srhropoda Insecta
larhis gujanensisi [613)IKE AR T84-061ViroonidackS45]0nIBCLD: AABORSS ;
t";gurh:;}M;E:qKnim;s:H\'md.umqﬂ:wm::uiﬁms 12-ZRMNP- ‘1|:|_441 __rthr.jr_';.j.ja Insecta
Viren alivaceus[1 SJKBARG0T. 07V irecnsdael64 On ) ROLD: AB Y8606
Vireos clivaceus[6] 6YERARG100-0TVirecnidu [ n][R0LD: ABY 8606 oog 3 & opod 2
Viren clivaceusl[ &1 TPREA RS0 Vireosidsal 64 n JEOL DA BT 153 J2-SRMP-3148 rhropoda Insects
. Vireo clivaceusi[61 8] KB ARG 407 Virsciduels04On JBOLD-ABZT 1S3 a_a 24730 2 A -
COUnth. 1085 /1086 \::f:onlx:::::s[;[:u;]xnmr_ \'\mmnvﬁc;ﬂ]narmnzms 1Z-2RMF-217 rthropoda Insecta
N T 12-SRNP-21738  |Arihropoda Insecta
ringillidariSH] [0n JBOLI: ANBAE .
Cuptors chlceriscall 23 KB ARG 2.0 Fringilicael S5 On BOLD-A ABGE 12-2RMNP-297983 Arnthropoda Insecta
i A]KBARRH—WI’ liclaci o[ On NEROLLr A A B8 = R _
~Buphania cyancoep SYKBARAT D6Fringllicae4Da] BOLD:A AJOGET 12-SRMNP-29799 Arthropoda Insecta
L Euphcaia. I 'm]xmmn Fri [OnJECLD: AAMOST ]
o Images: 1034 7 1086 domestind : 12-S3RMP-22015 Arthropoda Inzecta
| — = M-SRIP-1413artnispe inszcts
i 14-SRMP-93859 Arthropoda Insecta
dome 14-= j2)c] ) cpod =M
er dome ]I _ )
o Pirs e ST RG 20 DT hrupidselooon 0 12-ZRMP-22054 Anthropoda Insecta
- . Demacaspiza albifrons ARG Brupi i
|H||||”|I| Baf{:ﬂde Cﬂmpllaﬂt. Qg8 /1086 4‘_[@:!5;\03hymd:u[o!ﬁ]KﬂARﬂjfmhrn.dxksd(ﬁn BOLD A ADSST 12-SRMNP-213277 Arhropoda Insecta
Pocepiza hypochondrial[ 63K BAR2TT.06T hrupidasSAd[0e JBOLD: AA DSIST '
S — R T 12-5RNP-20083  |Arhropods Insecta
4‘?& i (B AR346-06 Cardinali OLEEAAFNIRS .
o {1 AR OelCardinalidndein 1 [BOLAAFTUSS 12-SRMP-33002 anthropoda Insecta
Stmella boycall S22)FCAA RG3S5.0 T cteri daekfOn]BOLD:A ARSI ST .
m:l]:hﬁIwImBAMI l'lillmndLHQl{I’m:lB]‘lND:AAﬂBﬂ 12-2RrMP-21741 __rthr.jp.j.ja Insecta
Sturnedla loycal [ 44K BA R0 06lcteridasléSdin]BOLD- AABSIST
" Sturnella loycal[45JKBAR30006cteridaskiad{inBOLD-AABSIST 17-2RMP-3604 Arthropoda Inserta
Seqs lacking successful traces Sl o IKBARS! | Ok I BOLDANESST
(e e e e 19-E2RMP-2312 Arthropoda Insecta
Il iarial [549 I AR | (S cleridael685{0nJBOLD-AA DT - _
« (COIl-5P ["| 5] Pipracidea bonasiensi6S0][FAA RI:309.07T braupidacio) [Da]IBOLD: AACAI36 12-5RMP- Q1_"'4" Arthropoda Insecta
i pracidea bonariensis{ 51 |IKA ARG 1007 hraupicastSasOn[BOLD: A C2136 -
Piprazides bonariensisf652]FHE ARSST-0AT hranpidsslGod{in] BOLD:A ACH1 36 E-2RMNP-2 —.rthr-:p-}da Insecta
[Pipraridea bomasiensislf 3] IKB AR 290 06T hraupidncl634{0n JBOLD:A AC4136 o o )
: [ipracidea bomasiensislf 4] KB AR 253- 06T hraspidnel 64 0nBOLD:A AC4136 & ocpo 5
SECIS Wlth StDp CGC'GFIS pﬁil«.iﬁiﬁi mmqna_cnrrm.ip;:.dmﬁ{aln]nnmm 4136 J2-ZRMP- é"DED rhropoda Inzecta
Fipraciden bonariens 656 KBARGC (T hrupiche G4 I EOLD:AACH1 57 e s omm e v : . :
(Compoocpiza b SST|R BARZA OB hampidac4{l EOLD:
el 58] LA B2 06T brmupicael 695 in  BOLD: :
s '—-mmpnrunl[wa|Knm_=|ﬂf:v,'rnup.d.mmu-ﬂmow AFT?
Thraupés sayacal[660)IKA ARGOSS: 07T braupidasl69:{2n]IBOL
Thraspis sayacall 61 JICBARGO! S-07IT hrmupiciasl64f0nJBOLD: AAC
. Thraspis sayncall 62][KBART MM OGT braupidacd 69 0n]BOLD: AA LG
Cﬂntamlnated seqs Thraspis suyncall 63K BARS 26 06T braupidacd6S:0n] BOLD: AACI0G
Thraupis sayacal S64) EEAR 251 06T hraupidack ] n JEOLIAA OFRS
| Pipracidea {EAS]IKRARET-05T hemupidacl 00 BOLD:AAF 1413
1 Piprasicea melanonotal{S66][ KA R268 06T hraupidack 9.5 in] BOLD: AAF1 213
) i Gubernatrix cristatnf 66T KA RS- 06T hraspidnel§ 4 0n) BOLD: A ATSS29
Ammodraenus hamesalisl [S6E]HAARGO! .0MEmberizidasl6E53n] BOLD: A ADOOST
Ammodamus bameral {665 KB AR 548, D Emberiridasl6a4{in] BOLD: A/
Exberzided O WTBOLIANDIES)
. sherizidael R On)
Problematic records flagged AR5 OS]0

| TR AR R T T e e e e e




Common Problems & Symptoms

Lab Problems Record mix-ups, plate flips, failed
traces (no amplification)

Contamination, low quality DNA

Sample Corruption .
(ambiguous bases, short sequences)

GPS coordinates discordant, lack of
data integrity, stop codons,
frameshifts

Data Entry Problems
Taxonomy Problems Misidentification

Data Completeness Barcode non-compliance
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Automated Validation

OLDSYSTEMS

& Chris Ho

& Back to Main Console

@ Project CODE
View All Records
Project Options
Publication
Uploads
Downloads

/ Sequence Analysis

Aggregate Data
Primers

BOLD Main Menu

Project - CODE BOLD Testing Project Contamination

Specimens

120

Specimens
9 GPS: 304120
[ |
@ Country: 1204120
L]

|Z' Images! 0/120

||||||||"| Barcode Compliant: 9B /120
.|

Taxonomy

Chordata (phylum): 109
Tardigrada (phylum): 11

Sequences

110

Seguences
COI-5P: 1MoM1z20

[ssues

Seqs lacking successful traces
s COISP[2]

Seqs with stop codons
* COISPS]

Contaminated seqs
.3

Problematic records flagged

.0

- YT TS vy wvwswms oS

Code =~ Record Search

Descriptors

Codes: CODE

Markers: CQI-5P, rocl, matkK, ITS,
rbcla

Title: CODE Project BOLD
Testing

Description:

Bounding NfA
Box
Coordinates:

User Access

Manager

& Alexandra MM Stoneham
stoneham@boldsystems.org

Users

# Jess Johansson
johanssj@boldsystems.org

® Catherine Wei
cwei@boldsystems.org

* Mohammed Zakariae El Bastami
melbastami@boldsystems.org

* Chris Ho hoc@uoguelph.ca

* Eddie Ma ema@boldsystems.org

* Joris Dhondt

m Activity Report

Data Summary

BINS 0
Countries # Canada (80)
(Top 5) * United States (25)
# Thailand (10)
# China (5)
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Integrated Validation: With BOLD ID Engine

|dentification Engine - DS-SU13BW En

Analysis Results H

500 j records per page Search:
Processid < Sampleid < Current CurrentID = % Overlap  Match Match Match Match Match Processid
Order = Match (bp) < Order = Family = Species %  Subspecies s
= -

SDP100044-13 Su13BW40 Spionida Scolelepis 599.81 498 Spionida Spionidae Scolelepis SBE270-15
acuta acuta

SDP100044-13 Su13BW40 Spienida Scolelepis 90.81 408 Cpicnida Spionidae Scolelepis SBE232-15
acuta acuta

SDP100044-13 Su13BW40 Spionida Scolelepis 599.63 498 Spionida Spionidae Scolelepis SBE219-15
acuta acuta

SDP100044-13 Su13BW40 Spienida Scolelepis 90.63 408 Cpicnida Spionidae Scolelepis SBE218-15
acuta acuta

SDP100044-13 Su13BW40 Spionida Scolelepis 599.63 498 Spionida Spionidae Scolelepis SBE212-15
acuta acuta

SDP100044-13 Su13BW40 Spicnida Scolelepis 90.63 408 Cpicnida Spionidae Scolelepis SBE196-15
acuta acuta

SDP100044-13 Su13BW40 Spionida Scolelepis 599.63 498 Spionida Spionidae Scolelepis SBE174-15
acuta acuta

SDP100044-13 Su13BW40 Spicnida Scolelepis 90.63 408 Cpicnida Spionidae Scolelepis SBE173-15
acuta acuta

SDP100044-13 Su13BW4D Spicnida Scolelepis 80.63 403 Spicnida Spionidae Scolelepis SBE168-15
acuta acuta

SDP100044-13 Su13BW40 Spicnida Scolelepis 90.63 408 Cpicnida Spionidae Scolelepis SBE160-15
acuta acuta

SDP100044-13 Su13BW4D Spicnida Scolelepis 80.63 403 Spicnida Spionidae Scolelepis SBE153-15

OO LA A Y EET VNEORT S T T MTEN AT (R 00N A WA T WA TR
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User invoked Validation: Trees and Image Librar

Cvanocorx chrysopsl |60 TR BARTE] D8R orvidheltS [Tn]BCLD: A A CESG
Cyanocomx chiysopsi [ IEAA RG 500N orvidaed 73 {n JBOLI: A ACSS6 11/15/2017
Cyanacons chrysopsl[S3 IKBA R T-06K orvidaslesaiin| BOLL: AACKSS

Cyanncons chrysopsl[S0IKBARTT | 06K orvidasigssiin|BOLL: AACHSS
Cyanooorax chrysopsI[65]HEARMA-O6 oryidaeitiss ) BCLD AACGISH .
Cyanacoms cyamomels {06 KB AR GOSE0MCorvidae S imy BOLTA A 15927 | mage Lib rary Browser

Cyanocomnx cyanomelasial T KR AR S0 0aCorvidee it [In) BOLD-AA 10ET
Dionacobius atricaplalf SCEIEA ARG 22 (MDonaccbiideekEa [OnEEOL I AAFSZG
Danacobius atrscapilla S5]IK A AR G581 ADomcobiidaskl A[1nJROLD AAFS236
L Donaootius sscapillaf i 1][KA ARG 5850 MDommeobiidaciG3 1nIRCLD-AAFS36

Cyclarhis gujanensisl[61 | JIKEARI0E ipescan BOLICAAL
| | KB A RS-0 V' il O BOLDEAABORSS
C }tl.ulns-gujmrln':ﬂlﬁ-l*IImaRMthklmmldmﬁqﬂfm]lﬂtﬂJ'J AABCHES

Image Library Browser | BOLDSYSTEMS

LF_ yolarhis gujanenssl[G13] KB AR TR4-06 Vmeoaidaekd § In][BOLD- Ak BESS
Cyclarhis gujanensis[613][FB AR 6506 W meonidaekd 5] n] [BOLD: Ak BIESS
Wirea alivaceusl[61 SJKBARGIST-0T Vireonidee 6o [ In JEOLD- ABYRG0G Parameters
Viireo ofivaceus (S TG EARG 102-07TV inecnidaskSo] | n]lBOLD: ABY 8506
Vireo olivaceusl[61 TP BAR2S506 Vireonsdae b0l JEOLD-A BZET 1 53 Records included: All records
Wireo olivaceusi[S18]) KB ARG =0T Virconidee iS5 Un) BOLD-ABZT1S3 L i i
Vireo olivaceusl[51 S BA R206-06 N ireonidaedS? | [Sn] BOLIEABZTI 53 Filter image by orientation: None
R0 i i i | 5
(S0 BARG 298-0MFringllidaekiou] On JEOLD: A A KISS Aspect ratio: Skew

Eaphania pe'd.rnlid[
Euphonia pectoralisi[62 1 JEEA RG 29 -0 MFringllidss6ogin]BOLI:AAINRS
Euphosaa chlormbcal[SZ2JEAARG S9T-07Pringlsdacitd] [(nBOLD:AABLEE Sort by: None
‘Euphosia chlomtcal[523 JEB ARG 1 2-07Frin gilidasltod{n]B 01T AABA46R

Eaphonia chlontical (824 KB ARE] 5-06FringlladacdS e n ) BOLI: A A BESSE Results 8ummary
~ Eaphaonia cyancoephalal[S2 YK BA R247-06Fringi i dacib s Un][BOLD: A M O T
LE nphmua:)"mphau[v_lﬁ]KHhR_A&fﬂF |II.dxlc-:-1{"?n JEOLD-ANMOST Total records: 264

‘naseridasiEd] 2n B
MPasseridusid] 2n 8
TP asseridaelSo] 2 n RO
TPasseridseGd] 2n IO LY. ! Re-
3 SO P e ri a0 Ui I
; render 4 ¥ per row
images:

300 Records Per Page - Pages1

sl TYKEA RTT 06T hrupids S0 BOLL:A A DSAST
Poaspiza hypochandrial[S38)KBA R3 1506 hraupdee684) 2n) BOLI: AATSSET
[Pheucticus auneoventris 659 )KE AR 25006 Cardinalidaelt50n] [BOLL: A AFTRS
|Pheucticus aureonentris 41 KBARM6- 06 Cardinalidael A0 BOLE: AP0
Pheucticus aurecventrislf5d1 JKEAR332- (6 ardinalidasens] | n] BOLDE A APAORS
Seurmella hoycal 2] FCA A RG355-0Tllcteridaetadin)BOLD: A ARSI ST
Seurmella hoycal 03] FCRA B304 OlicteridsekiG](n JBOLD-A AR ST
[Seurnells boycal SR EA RS2 -OllcteridacS4n BOLD A ABSIST
Seurnells boycal[SASPEREA R300-O6lIcteridaciiS4n BOLD A ABSIST
Seurmella opoal[SGYEBARS] 1 06 cieriduelS@3 [ 1) BOLD-A ARSIST
Seurnella superciliarisl[64T)KE AR S350l cteri dasl 5] 2] BOLD: AATY 54T
Asmllnmpemlimsl[ﬁﬂﬁﬁnl:ﬁ& (eflicteridee RS nJEOLD-A AT
Stamella mapercalians| 545 KB AR | -0 cleridsel SO BOLAA L7947
ESOJIFA A RGS05 I
se.u]lunw_m Y

[1] BIOUG07490-H06 [Dorsal] [2] BIOUG01027-F05 [Dorsal] [3] BIOUG07490-E02 [Dorsal] [4] BIOUG07490-G12 [Dorsal]
Tetragnatha shoshone Tetragnatha shoshone Tetragnatha shoshone Tetragnatha shoshone

Comg ST/ hemupidelé AAFTIZ
fC AR T F : A -
DmpsGRITa Mﬁl_[ﬁﬂg:licn.ﬁm 17 %T.‘L'allp'dﬂ:tighl :\'Ilnl.'![f.l A [5] BIOUG02613-C06 [Dorsal] [6] BIOUG02680-C10 [Dorsal] [71 BIOUG02680-C08 [Dorsal] [8] BIOUG09324-E10 [Dorsal]
Thml.lp\'.i sayacal (SO0 A ARSI hrmupidas 608 2n ] [BOLIEA ‘lm Tetragnatha shoshone Agroeca ornata Agroeca ornata Agroeca ornata

| Thrampis sayacal

Thraupis s.n'a:.]l m“_"llkﬂ 'lk"‘""al'b'T hraupidasitod) I'n'llﬂ

LT nupiss_\nu[-:xﬂ KB.-'.R"":-I mhmlpudxﬂ;-l{&\ JEOLDe AN OIS
Pipraeidea melanono@iéaS)IFBA R2ET.06T braupi dasltS3 0n] [BOL
Pipraeidea melanono@iéGS|[FBA R268- 06T braupi daslt53 0] [BOL
mbernatrix :rﬂm ﬁl‘)"']lh'.ﬁ ARASOT. l.'ﬂ‘l.'llr':ndadr-‘ﬂ["m]ﬁ"JID AMTESED

& aymoedraeny =l [FERIE A A DGO TTIE: irid ESnIBCH T A A TR0
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Taxon ID Tree

 More power to run bigger trees and provide faster

results
* More Label options for the branches
* Add any field, extra info, custom fields etc...

* Colourize to visualize problems
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Distribution Maps

Records can be selected using the rectangle selection tool (top right on map) Cpen In Google Earth
+ \ ]
— Identification = Specimen Page =  Sequence Page = Extralnfo =
14
Plercphyllum scalare BOLDBOX-3188 D09 CODEDD1-17 Califernia
Plercphyllum scalare BOLCBOX-3188 D12 CODERDZ17 California
Plercphyllum scalare BOLDBOX-3188 EM CODEDD3-17 Califernia
Records can be selected using the rectangle selection tool (top right on map) Open In Google Earth
+] 4 O]
4
9
3
14 4 G-
390 597
¢ s
9 -
Leaflet | © OpenStreetMap contributors
Mouse over a cluster to see the bounds of its children and click a cluster to zoom to those bounds 7

Leaflet | & OpenStreetMap contributors
Mouse over a cluster to see the bounds of its children and click a cluster to zoom to those bounds
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External Valid

ation:Data deletion/replacement

UPD10 - Barcoding of Philippine Birds [BPB]

Upmom

Tags m

Comments

Process ID:
Identification:
Identified by

9 Collected in

by

Institution Storing:
Field ID:

Museum 1D:

Copyright (2010)
Unspecified

BPBOO1-10

Todiramphus chloris (Boddaert, 1783)
Adrian U. Luczon

Philippines, National Capital Region
Adrian U Luczon

University of the Philippines

UPD10

#¥ Specimen Details

Sample ID: UPD10
Process ID:  BPBO01-10
Project:  BPE
Institution Storing:  University of the

Philippines.
Field 1D: uPD10
Museum
Collection Co uPD10

Reference Link:

Note:

& Taxonomy

Chordata
Aves
Coraciifermes
Alcedinidae

Todiramphus

Species: Todiramphus chloris

|l Barcode Index Numbers

BIN: BOLD:ACE4325
Type: Member
Max Divergence in BIN:  0.31% (p-dist}
Distance to NN:  1.38% (p-dist)

Il

Voucher Status:
Tissue Descriptor:
Sex:

Reproduction:

Life Stage:

Extra Info:

Associated Taxa:
Associated Specimens:

Identification:

Rank:

Identifier:
Identification Method:
Identifier Institution:

Identifier Email:
Taxonomy Note:

Phylum:
Class:
Order:
Family:
Subfamily:
Genus:
Species:

[[III[]]1

R L ENE L 83

s
A
sexes monomorphic

Todiramphus chloris
(Boddaert, 1783)
Species

Adrian U, Luczon

University of the
Philippines
auluczon@up.edu.ph

Chordata [5]
Aves [5]
Corariiformes [5]
Alcedinidae [5]

Todiramphus [5]
Todiramphus
chloris 5]

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29

B

A

|Tree Order .lProcessid
1 KAARG598-07
2 KAARG547-07
3 KAARG584-07
4 KBARG353-07
5 KBARG355-07
6 KBARG331-07
7 KBARG156-07
8 KBARG116-07
9 KBARG108-07
10 KBARG282-07
11 KAARG216-07
12 KAARG155-07
13 KBAR094-06
14 KBARO093-06
15 KAARG617-07
16 KAARG557-07
17 KBAR091-06
18 KBAR092-06
19 KBAR867-06
20 KBAR779-06
21 KBAR767-06
22 KBARG162-07
23 KBARG267-07
24 KBARG141-07
25 KBARG189-07
26 KBAR0D95-06
27 KBAR096-06
28 KBAR097-06

C
Sampleid
MACN-Or-ct 3226
MACN-Or-ct 3156
MACN-Or-ct 3203
MACN-Or-ct 2894
MACN-Or-ct 2861
MACN-Or-ct 2857
MACN-Or-ct 2027
MACN-Or-ct 1973
MACN-Or-ct 1959
MACN-Or-ct 2883
MACN-Or-ct 2188
MACN-Or-ct 2121
MACN-Or-ct 885
MACN-Or-ct 1132
MACN-Or-ct 3251
MACN-Or-ct 3170
MACN-Or-ct 1128
MACN-Or-ct 892
MACN-Or-ct 1630
MACN-Or-ct 1425
MACN-Or-ct 1387
MACN-Or-ct 1950
MACN-Or-ct 2635
MACN-Or-ct 2574
MACN-Or-ct 2636
MACN-Or-ct 729
MACN-Or-ct 786
MACN-Or-ct 939

D

Phylum

Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata
Chordata

Class
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

W O T OO TR AT A

Order

Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes

Family
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Thamnophilidae
Conopophagidae
Rhinocryptidae
Rhinocryptidae
Rhinocryptidae
Rhinocryptidae
Rhinocryptidae
Rhinocryptidae

H
Subfamily



Validation Trifecta

Taxon ID Tree
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Keeping Track Of It All

SYSTEMS

& Chris Ho

& Back to Main Console

@ Project MPPUB

= View All Records

ct Options
Publication
Uploads
Downloads
* Sequence Analysis

= Aggregate Data

Primers

BOLD Main Menu

LY NN (L

n Project & Dataset Search

Project - MPPUB Saturniidae - MNHN
collection PUBLIC records

Specimens

Q
&2

aa)
I

49

Specimens
GPS:

31/49

Country: 34/49

Images: 35/49

Barcode Compliant:31 /49
L]

Taxonomy

Code

Activity Report

100 j records per page

Timestamp

Oct=10, 2017 12:05
Jun-21, 2016 11:06
Dec-21, 2015 11:40
Dec-21, 2015 11:35
Feb-27, 2014 14:21
Feb-27, 2014 14:21
Sep-20, 2012 15:28

5ep-20, 2012 15:28

-

L

Recard Search

Whao

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

BOLD Data Manager

BREann

ik

m Activity Report

Action

GbAccession-Association {51)

Modify-Specimens (5)
Modify-Specimens (4)
Modify-Specimens (4)
Modify-Specimens (3)
Maodify-5pecimens (3)
Modify-Specimens (4)

Modify-Specimens (4)

Search:

L

Project
MPPUEB
MPPUB
MPPUE
MPPUB
MPPUB
MPPUE
MPPUE

MPPUE
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Barcode Index Number (BIN)

[ ]
plos.org create account sign in A O r I t m
@PLOS l ONE Subject Areas | For Authors | About Us Search Qa

advanced search

| | | * Tuned to the marker (COX1)

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

Sujeevan Ratnasingham [E], Paul D. N. Hebert

* Fixed parameters for balanced OTU generation

Published: July 08, 2013 « DOI: 10.1371/journal.pone.0066213

Article About the Authors Related Content
¥

e Uses prior threshold but refines for each group

Hhbget Abstract ® Crosdiark
Introduction
Materials and Methods Because many animal species are undescribed, and because the identification of known Subject Areas o
Results species is often difficult, mlenm taxonomic nomenclature has often been used in biodiversity
Bissimaton analysis. By assigning i to ive species, called operational taxonomic units Biodiversity
(OTUs), these systems speed investigations into the patterning of biodiversity and enable
Supporting Information studies that would otherwise be imj ble. Al DNAwerienco/ansl
poss: le. Although OTUs have conventionally been
Acknowledgments separated through their o , DNA-based delil i are not only Graphs
Author Contributions feasible, but have important advantages. OTU designation can be automated, data can be L B N N N _§B _§B _§ _§B N _§ § _§ §B §B §B &N B B B B §N N _§N _§N _§N |
readily archived, and results can be easily compared among investigations. This study exploits Moths and butterflies
References :?:se to develop a registry for the animal kingdom Multiple o
sed on the analysis of patterns of nucleonde variation in the barcode region of the
Re cytochrome ¢ oxidase | (COI) gene. It begins by examining the correspondence between Sequence alignment
eader Comments (1) 2 z i 5 s 3 3
groups of specimens identified to a species through prior taxonomic work and those inferred
Figures from the analysis of COI sequence variation using one new (RESL) and four establlshed Sequence analysis [ ]
(ABGD, CROP, GMYC, jMOTU) algorithms. It the i , and
slructural attributes of the Barcode Index Number (BIN) system. Aside from a pragmatic role in Jxoncuy;
its, BINs will a-d i Y by flagging possible cases of
synonymy, and by collating i i il and images for

specimens that are likely to belong to the same species, even if it is undescribed. More than
274,000 BIN web pages are now available, creating a biodiversity resource that is positioned
for rapid growth.

s * Occurrence of DNA Barcode (place and time)

m
i
111

g
o
o

@
Q
m
jiii

[ ]

Aggregation of all associated metadata

il
1%l

Citation: Ratnasingham S, Hebert PDN (2013) A DNA-Based Registry for All Animal
Species: The Barcode Index Number (BIN) System. PLoS ONE 8(7): €66213.
doi:10.1371/journal.pone.0066213

Reusable - works across studies
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Editor: Diego F Consiglio i delle Ricerche (CNR), Italy
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Clustering sequences in BOLD

BT T

e Centrally-set quality e User-set quality
requirements requirements

e Across BOLD e Within project/dataset

e Persistent identifier e Temporary identifier
(BOLD:ACE4976) (OTU1)

e Assigned monthly e Immediate
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PUBLIC DATA PORTAL - BIN PAGE

BIN Criteria & Membership

specimen:

SYSTEMS

PUBLIC DATA PORTAL - BIN PAGE

Specimen:

» o 3 specimen: show sequences: [T LY
Sequences: (IR (RN e J Sequen 3 i combines: ([N G
Combined: Combined: o)

Back to Last Page t Page Barcode Index Number Registry For BOLD:AAH3302 it ol
Barcode Index Number Registry For BOLD:AAA4163 oy e

Barcode Index Number Registry For BOLD:AAB2709 Bk taLa

BIN DETAILS
BIN DETAILS BIN DETAILS

BIN UK o8t (p-disg Specimen images
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BIN Discordance

BIN Discordance - DS-GBONT1 E.

* Checks validity of taxonomic
designation on specimen
records

DiscordantBINs ~ Concor dant BINs Singleton BINs ¢ Displays discordance Sorted by
the degree of conflict

Record Count: 17

Discordant BINs (1)

Discordant BIN Report n
Process ID BIN Phylum Class Order Family Subfamily  Tribe Genus

Colias
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Cluster Sequences & Barcode Gap Analysis

Cluster Sequence Result - DS-ANICTA

Summary

Detailed Report

Detailed Report

oTU Process ID

OTU-1 ANICD167-10
QTU-1 ANICD168-10
0oTuU-2 ANICD297-10
oTU-2 ANICD298-10
oTuU-2 ANICD300-10
0oTU-3 ANICD299-10
oTU-4 ANICD301-10
QTU-5 ANICD302-10
OTU-6 ANICD303-10
oTu-7 ANICD304-10
oTU-7 ANICD305-10
oTuU-7 ANICD306-10
oTU-8 ANICD307-10
oTuU-8 ANICD309-10

Sample ID Average Distance
10ANIC-00167 0.30581042
10ANIC-00168 0.30581042
10ANIC-00297 0.6910961
10ANIC-00298 0.6910961
T0ANIC-00300 0.6910961
10ANIC-00299 0
10ANIC-00301 0
10ANIC-00302 0
10ANIC-00303 0
10ANIC-00304 1.234023
T0ANIC-00305 1.234023
10ANIC-00306 1.234023
10ANIC-00307 0.1650165
10ANIC-00309 0.1650165

Max Distance

0.30581042

0.30581042

0.9803922

0.9803922

0.9803922

0

0

0

0

1.6750419

1.6750419

1.6750419

0.1650165

0.1650165

Taxon

Donuca sp. ANIC1
Donuca sp. ANIC1
Genduara fola
Genduara fola
Genduara fola
Genduara fola
Pernattia pusilla
Pernattia pusilla
Pernattia pusilla
Pernattia brevipennis
Pernattia brevipennis
Pernattia brevipennis
Pernattia chlorophragma

Pernattia chlorophragma

- Distance to NN

2

2.9629629

2.9629629

2.4390242

2.4390242

2.4390242

2.4390242

3.5598707

3.5598707

3.7037036

5.714286

5.714286

5.714286

2.550091

2550091

Barcode Gap Analysis Result - BARG Eﬂ
Scatter Plots
Three scatterplots are provided to confirm the existence and magnitude of the Barcode Gap. The first two scatterplots show the overlap of the max and mean intra-specific distances vs the
inter-specific (nearest neighbour) distances. The third scatterplot plots the number of individuals in each species against their max intra-specific distances, as a test for sampling bias.
Max Intra-Specific vs Nearest Neighbour Mean Intra-Specific vs Nearest Neighbour Individuals Per Species vs Max Intra-Specific
20.00 20.00 10.00
£ 15.00 & 15.00 g 800
Z Zz i
z z & 6.00 Y
2 10.00 2 1000 & o .
8 8 2 :
£ g £ 400 © . .
2 2 5 LI
2 s00 2 500 2 L . %o
H
2 °
a®
-0.00 -0.00 ¥5 0.00 ."liiitﬂ
0.00 20.00 0.00 20.00 0.00 20.00
Max Intra-Specific Dist{%) Mean Intra-Specific Dist(%) Individuals Per Species o
o
=
o
o
o
=
Distance Distribution Histograms
Mean Intra-Specific Distance to Nearest Neighbour
96.15 9.78
80.00 8.00
£ 60.00 g 600
[ &
5 ]
% 40.00 % 4.00
[ e
20.00 2.00 I
0.00 " ==— 0.00
6 12 18 6 12
Divergence (%) Divergence (%)
Distribution Details Distribution Details
Min: 0 Mean: 0.18 Min: 0 Mean: 8.19
Max: 0 SE: O Max: 1884 SE: 001

Ratnasingham S, Hebert PDN (2013) A DNA-Based Registry for All Animal Species: The Barcode Index Number (BIN) System.
PLoS ONE 8(8): 66213
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Data Console — Reports

- Project & Dataset Search Code «  Record Search n
SYSTEMS

Quality Statistics Institutions

A ikon Dataset - DS-28NHM Detection of 30 new
Holarctic moths

Sequences

High Medium :f::s Unreliable { Back to Main Console
(1% Ns) (2% Ns) 0 (>4% Ns)

COI-5P  ©B.43 1.0 018 0.28 @ Dataset D5-2BNHM

Specimens Sequences Descriptors Data Summary

Canadian National Collection of Insects,
Arachnids and M| §

Traces Codes: D5-2BNHM BINS

1086 1086

High Medium Low Failed Total University of Oulu: 213 Specimens Sequences Title: Detectl.on of 30 new ) .
(%) (%) %) (%) ° University of Guelph, Centre for Biodiversity GPS: 1064/ 1086 COL5R: 10861086 Holarctic moths Countries  * Canada(404)
Geriarnics: 160 9 oEEE— oEEEEs—— Description:Datase: to (TopS) e United States 3
COI5P  BO.BS  9.05 419 552 2485 ) - accomnpany Landry, (3186) @
Tiroler Landesmuseum Ferdinandeum: 44 1. et al. Detection + Finland (204) 3
37 Others: 274 @ Country: 1085/1086 of 30 new Holarctic * Austria (36) ;‘T
. ] maths using ® 1B Others (128) ;

integrated cross-

continental barcode

libraries. Submitted.
I This dataset has been released

E Images: 1034/ 1086
.|

Sequence Length Data Growth [ B2 comsione publicy
Distribution (%) C—s=8/08s
Specimen Growth 0
COI-5P 1087 Main Menu
120
80
o Taxonomy Issues User Access
0 1085
FRREE SRS NnSIENESTENES 0 250 500 750 10001250 T8 Seqs lacking successful Manager
Days * Jeremy deWaard
All specimens * COI-5P[16] dewaardj@uoguelph.ca
coise File Na Seqs with stop codons
Common order: Lepidoptera *0

Species Growth
88

Blastobasidae (family): 240

Contaminated seqs
Coleophoridae (family): 240

Custom Fields

.0

Gracillariidae (family): 134
Gelechiidae (family): 85 Problematic records
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* A reference library’s worth
is dependent not only on S — ore detall »
the amount of data but the
quality of data.

Correspondence

Mammalogy: Outdated taxonomy blocks

conservation
* Conse quence of outdated Eliécer E. Gutiérrez ™ & Kristofer M. Helgen o
taxonomy \i
— Conservation issue, laws,
protection /i

How outdated scientific names could
help poachers kill with impunity

At N A e T Tt




BOLD taxonomy curation

CL-ACRRD (IUCN RedlList - Critically Endangered) Checklist

Code: CL-ACRRD
Title: IUCN RedList - Critically Endangered{CR) Animals
Citation: IUCN 2017. The IUCN Red List of Threatened Species. Versicn 2017.2
Downloaded on 29 Oct 2017
URL: httpz//www.iucnredlist.org!
Description:
Contributors: No contributers included
Scope: Geography: South Africa
Taxenomy: Animalia
Theme: Critically Endangered
Terminal Nodes: 66
Reference Breakdown: Phylum - 3 references for taxa
Species - 65 references for taxa

Tax Breakdown:

— p—

show 25 o entries

Phylum * Phylum Reference Class Order Family Genus
Arthropoda  CR Insecta Odonata Coenagrionidag Preischnura
Arthropada  CR Insecta Orthoptera Tettigoniidae Acilacris
Arthropoda  CR Insecta Orthoptera Tettigoniidae Acilacris
Arthropada  CR Diplopoda Spirostreptida Spirostreptidag Doratogonus
Arthropoda  CR Insecta Coleoptera Lucanidae Colophon
Arthropoda  CR Insecta Lepidoptera Lycaenidae Chrysoritis
Arthropoda  CR Onychophera  Euenychoph Peri i Per
Arthropoda  CR Onychophora  Euenychophara  Peripatopsidae Opisthopatus
Arthropoda  CR Malacostraca  Amphipoda Paramelitidae Aquadulcaris
Arthropoda  CR Insecta Coleaptera Lucanidae Colophan
Arthropoda  CR Insecta Coleoptera Lucanidae Colophon
Arthropoda  CR Insecta Lepidoptera Lycaenidae Lepidochrysops
Arthropoda  CR Insecta Odonata Libellulidae Crthetrum
Arthropoda  CR Ostracoda Podocopida Cyprididae Kapcypridoepsis
Arthropoda  CR Insecta Coleoptera Lucanidae Colophon
Arthropoda  CR Branchicpoda  Ancstraca Streptocephalidae  Streprocephalus
Arthropoda  CR Insecta Orthoptera Tettigoniidae Austradantura
Arthropoda  CR Insecta Orthoptera Tettigoniidae Griffiniana
Arthropoda  CR Insecta Orthoptera Tettigoniidae Paracilacris
Arthropoda  CR Insecta Orthoptera Tettigoniidae Cedarbergeniana

Phyla: 3
Classes: 15
Orders: 32
Families: 40
Genera: 55
Species: 66

Search:

Species
Proischnura
polychromatica
Acilacris kristinae  (valenciennes, 1830)
Agilacris furcatus  Naskrecki, 1934
Doratogonus major|Stewart & Griffiths, 1992)
Colophon primasi  Turner & Channing, 2008
Chrysaritis cotrelli Naskrecki, 1998

Species Reference

{Hewitt, 1926)

Peripatopsis
r@ e (Marelet, 1885)
leonina
Cpisthopatus
PISEPALE Connelly, 1938
roseus
Aguadulcaris P
Fir, , 1916
pheronyx Inguey.
Colophon cassoni  Hewitt, 1937
Colophon N
- Maskrecki, 1996
montisatris
Lepidochrysops {Thomas, 1503)
lotana
Turner, de Villiers, Dawood &
Orthetrum rubens ‘ " w
Channing, 2004
Kapcypridopsis
ACYRNAOPSE  paskrecki & Bazelet, 2011
barnardi
Colophon
Burmeister, 1871
berrisfordy urmet
Srn?..ocepha.’us Rentz, 1988
gracilis
Austrodontura Barnard, 1929
castletani
Griffiniana
Endridy-Younga, 1588
duplessisae y-YOung;
Paracilacris
A Barnard, 1931 (1932)
periclitatus
Codarbergeniand g, 1931 (1932)
imperfecta

* How

alrea

 Why, benefits, and how?

does BOLD curate
taxonomy and records

dy on BOLD?
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NEW!
Species Checklists

o

/’

v

Checklist System

 BOLD 4 database hosts
species checklists

* Provides Automatic Reports
— Progress
— Species needed for completion

e Available to all BOLD users

e Publish Checklist in BOLD to
associate with publications

W VNN AN EA Y RO VREORE N AT AT UTEN T (AT VO O TR T A TR



Checklist System for validation

Example Checklist: Birds of Argentina

Checklist of the
Birds of ARGENTINA

Antarctica and South Atlantic Islands

Code ~  Record Search -“ﬂ

DsYSTEMS I

& e A i Welcome to BOLD Systems CL-BIARG (Birds of Argentina) Checklist

Home ' Checklists

= View All Checklists

(& Back to Main Console i
Checklist Management

) Pro Code: CL-BIARG Tax Phyla: 1
© e S TELE Title: Birds of Argentina Breakdown: Classes: 1
Y Citation: Orders: 24
’ == URL: Families: B7
: : My Checklists https:.{.-’erl\,wik'pedia orgiwiki/List_of_birds_of_Argentina Genefal -531
BOLD Main Menu Description: Species: 1029
Show| 25 % |entries Contributors: No contributors included
Scope: Geography: Argentina
Access Kingdom Code A Title Details Taxenomy: Birds
Theme:
a4 i CL-CCPES Can Crop Pests In Progress Geography:Canada Terminal Nodes: 1029
Reference Breakdown: References lacking i
Themelllegal Trade %‘ﬁs .
ald ’ P CLCITES CITES Appendix 1, 2015 E\SLES'UNEP WEMC (Comps.) 2015. The Cherklist of CITES Spi w
ecretariat, Geneva, Switzerland. Compiled by UNEP-W! q@
Geography:Ontario
a & v CLPLONR  Plants at Risk, Ontario Therie;l;t{isk s g"
B . Theme:Critically Endangered =
a s TaTH cLmisr  UCN Reduist- CRentiealy Endang e e it of Treatened Species . o
ered 2014 wnloaded on 11 Nov 2014 Show 25 a entries Search: =5
B Theme:Endangered . q
a|t 4T CLR14EN Lum Redst - EN Endangered 201 (e 50T 1N Red Listof Threatened Species. e £ Class LR riy G e h
wnloaded on 11 Nov 2014 Chordata Aves Passeriformes  Tyrannidae Colorhamphus Ccfafhamp v
B . ThemeExtinetin the Wild . . X PRIVISIS
a & ’ P CLR14EW ::qut; EEdLS" EWBdinetinthe Wil o JUCN 2014. The IUCN Red List of Threatened Species Chordata Aves Passeriformes Rhinocryptidae Scelorchilus Scelorchilus rubecula
wnloaded on 11 Nov 2014 Chordata Aves Passeriformes Tyrannidae Xolmis Xolmis irupero
Theme:Extinet Chordata Aves Passeriformes  Tyrannidae Anairetes Anairetes parulus
a | & ’ i CL-R14EX IUCN RedList - EX Extinct 2014 Cite:IUCN 2014. The IUCN Red List of Threatened Species. Chordata Aves Passeriformes Tyrannidae Phy i Phyl ds virescens
wnloaded on 11 Nov 2074 Chordata Aves Passeriformes Tyrannidae Inezia Inezia inornata
B - Theme:Critically Endangered Chordata MAves Passeriformes  Tyrannidae Subl Subl modestu:
a & 4T CLREDCR Lu:: RedList- CR Critically Endang o uew 201 sy.rrne \UgN Red List of Threatened Species. Y » - Wﬁp{;}g(eres
wnloaded on 07 August 2015 Chordata Aves Passeriformes Tyrannidae Myiotheretes striaticollis
Chordata Aves Passeriformes Tyrannidae Phyilt i Phylic ias uropygialis
Chordata Aves Passeriformes  Grallaridae Hylopezus Hylopezus nattereri
Chordata Aves Passeriformes  Tyrannidae Empidonax Empidonax alnorum
Chordata Aves Passeriformes Tyrannidae Anairetes Anairetes flavirostris
Chordata Aves Passeriformes Tyrannidae Suiriri Suiriri suirirf
Chordata Aves Passeriformes  Tyrannidae Phyllascartes Phylloscartes paulista
P P P F I QLo - aia T P rer e s
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Progress Reporting

Geographic
Mosquitoes Lepidoptera
Spiders Of North
Fish America Birds of
O Argentina

IUCN
RedList

( Birds
Bees Mammals
Amphibians

( CITES
Taxonomic
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* Select specific * Records don’t move

records from various
projects

e Dataset is a virtual
grouping of the data

DATASET

{1 YA P R T A R AT AT O AT TV (T A T



Dataset Creation

Record Search
Required fields for submission are marked in red.
Dataset Code:
D5- CAIALLIG Taxonory j “Caimaninae” "alligatorinags”
Geography P,
(A unigue 4-8 character alphanurmeric code) Country/Province
Sequence Length colL5P j 350 Masirnum
Dataset Title: Caiman and Alligater Public Dataset
Tags
Depository
Dataset A data-set containing public Caiman and Alligator sequences, COI-SP of at least 350bp Extra Info
Description:
y Collection Range From: 02-Oct-2005 To: 25-Mar-2009
(15 characters minimurm)
Bounding Box Top Latitude Longitude List of |dentifiers
Left:
) ) _ Add records to dataset
Bounding Box Latitude Longitude
Lower Right:
. L) Make this dataset publicly visible } .
Dataset Access: G - i F Y i You have selected record(s) from: Record List - Search: Marker(COI-5P), Seq Length(350 bp)
(All BOLD users will be allowed to view, analyze, and download sequence data) . ) o } .
Tax{"Caimaninae" "Alligatorinae"), Include public records (31
Manager: Chris Ho . records returned)
To be added to dataset: DS-CAIMALLYG - A data-set containing Caiman and Alliga..

To add a user, begin to type in either the first or last name. BOLD will return matches - .
name will select it. To remove a user, delete the name from the field and press Save. 05':"'1 b','l" Code Sort l:':i" Title

analyze, and download sequence data.
New dataset

Assign Users:

‘ AMlexandra Stoneham |

‘ WMegan A, Milton |

T S O S Attt et AT R A S O




Working With & Sharing Datasets

[ Your Datasets: 22
0 e il e Tl
L D5 Caiman and Alligator Public Dataset

CAlALLTG

F Lo=oUNTY

L DE-
GERBCLI

= D5-MHALAZ

= D5
MISMATY

L DS5-MOBOD

R A WO Ottt

GENDanE MTIMEO RECOTOS Tromm WNtario LU
COH-5P[ES]

GenBank Mined Records from Canada rbcl
FCL[390], rratkli]

Analysis test for Geo Gen Dist2
COHSP{3E]

Mismatched SDP Records
COSP1E]

00 Mobile App Mapping

COH-SPT107EG0L ITS2[129], 165[552], 1B5[104], 2B5[19E],
riaeL[110], Fratk[TTE], troH-pshALA5E], ITS[152], rhcla[oEo],
CYTB[37E], 2E5-09-D10[23], 2B5-D2[215], EF1-alpha[63],
1251109, D-laop[47], RAG1[26], Rhol1E], UPA[2S], DEY-
EX7-8[9], COI-3P[136], COI1E], H3[4T], Wnt1[16], ND2[14],

AR SOl RNIEEATTND RIS £ ST A nrd O il

|

|

300

E15]

18

1124

Capeimens

-.!_J ﬂ-l 11 AN |

Manager: Chris Ha

To add a user, begin to type in either the first or last name. BOLD will return matches in a
drop down list and clicking on a name will select it. To remove a user, delete the name
from the field and press Save. Users in this list will be allowed to view, analyze, and
download sequence data.

Assign
Users:

Miltan Megan A,

storeham Alexandra

Jessica Johansson
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Record Tracking

je144paf - Labridae and Scaridae of the World [LABBV]

je1 Mpafo

Benjamin Victor

ben@coralreeffish.com

Tags c

Comments .., comment

New Cor

Process ID:
Identification:
Identified by

Q Collected in

by

Institution Storing:
Field ID:

Museum ID:

CreativeCommons Attribution NonCommercial
ShareAlike (2014)
Benjamin Victor

LIDMA2086-14
Pseudojuloides polackorum
Benjamin Victor

Kenya

Benjamin Victor

Bishop Museum

je144

BPBM 41208

BT BT

¥ Specimen Details

Sample ID:
Process ID:
Project:
Institution Storing:
Field ID:

Museum ID:
Collection Code:
Reference Link:
Note:

s Taxonomy

Phylum:
Class:
Order:
Family:
Subfamily:
Genus:
Species:

jel
LD
LAE
Bisl
jel
BPI

Act
Lak
Lak

Pse
Pse
pol

[lll Barcode Index Numbet

BIN:

Type:

Max Divergence in BIN:
Distance to NN:

BO
Me
0.3
7.0

A WOt ot ot it

£ Recent Activities

25 j records per page

Timestamp =
MNow-09, 2017 14:38
Jun-12, 2015 17:28
Jun-12, 2015 17:22
May-13, 2015 20:38
May-08, 2015 17:53
Mar-04, 2015 14:12
Apr-0G, 2014 17:42

Apr-09, 2014 15:28

Showing 1 to B of 8 entries

Search:

Whao

L1

Benjamin Victor
Benjamin Wictor
Benjamin Wictor
Benjamin Wictor
Benjamin Wictor
Benjamin Victor
Benjamin Victor

BOLD Data Manager

First Previous

Action

L1

Modify-Specimen
Modify-Specimen
Maodify-Specimen
Maodify-Specimen
Modify-Specimen
Mew-lmage(s)

MNew-Record

1 MNext Last

Downlead History: Last 6 Months

([
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Evaluation of Specimen Records

BIOUGO01359-B05 - Paul Hebert Malaise Trap 2010 - Diptera [PHDIP]

2016-06-22

BIOUG01359-B05

¥ Specimen Details

Sample ID:

Process ID:
Project:

Institution Storing:

N N

Field ID:
Museum ID:
Collection Code:
Note:

BIOUGQ1359-805
PHDIP1294-11
PHDIP
Bicdiversity
Institute of
Ontario
L#PHPUS-014
BIOUGE1359-805
BIOUG

June 26-July 2

N

BIO Photography Group C
N
cedbeol@uoguelph.ca Bi

Process ID:
Identification:

Identified by

9 Collected in

by

Institution Storing:
Field 1D:

Museum 1D:

Show Current View

reativeCo
onComm
iodiversit

_____________________________________

PHDIP12¢

Canada, (
Paul Heby
Biodivers/
L#PHPUS
BIOUGO1

(1T

ifa Taxonomy

Pyl i
Class:
Order:
Farmily:
Subfamily:
Genus:
Species:

Arthropoda
Insecta
Diptera
Tabanidae

Voucher Status:
Tissue Descriptor:

Sex:

Reproduction:

Life Stage:

Extra Info:

Associated Taxa:
Associated Specimens:

dentification:

Rarik:
Identifier:
Identification Method:

Identifier Institution:
Identifier Email:

Taxonomy Naote:
BilN:

I

.l
| SEmiAW

*D

elta View — review

changes made on both
Sequence & Specimen

BOLD:-AAFOIZES
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Delta View — Specimen Changes

11ANIC-00499 - ANIC Lepidoptera 17 [ANICQ]

2016-03-17 015-01-31 013-03 2013-02-02

11ANIC-00499 ¥k Specimen Details

Sample ID:

Process ID:

Project:

Institution Storing:

Field ID:
Museum ID:
Collection Code:
Note:

s Taxonomy

Phylum:
Class:
Order:

Subfamily:
Genus:
Species:

CreativeCommons Attribution NonCommercial
ShareAlike (2011)

Jaclyn McCormick

ccdbcol®@uoguelph.ca ANICBiodiversity Institute of Ontario

11ANIC-00499

ANICQ499-11

ANICQ

Australian National Insect
Collection

11ANIC-00499

ANIC Database No. 31 038496
ANIC

flying over boulder scree

Arthropoda
Insecta
Lepidoptera

Ennominae

Voucher Status:
Tissue Descriptor:
Sex:

Reproduction:

Life Stage:

Extra Info:

Associated Taxa:
Associated Specimens:

Identification:

Rank:

Identifier:
Identification Method:
Identifier Institution:
Identifier Email:
Taxonomy Note:

Species

BOLD:AAX7037

I T
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Measuring Progress for a Team

Activity Report
SYSTEMS ﬂ Project & Dataset Search Code =  Record Search
i mm 100 j records per page Search:
& ChrisHo Container - WORAN WORLD ANOPHELES
Timestamp =  Who +  Action % Project
3 Back to Main Console
Oct-13, 2017 16:31 Chris Ho Medify-Specimens (1) CODE
R Specimens Sequences Descriptors
Qct-13, 2017 18:30 Chrriz Ho Modify-Sequences (1) CODE
ew All Records 5200 4068 Codes: WORAN Aug-31, 2017 12:32 BOLD Data Manager Madify-Specimens (75) CODE
Sced Markers: Col-5p
i ; pecmens Sequences Aug-30,2017 1632 BOLD Data Manager Madify-Specimens (62) CODE
T 9 GPs: 3939/ 5200 corsp: 3661/5200 Title: WORLD ANDPHELES ug-30. : - nag pdify-specimens (62) .
~ Pt Description:  all world anopheles Aug-11, 2017 1342 Dean Chan Modify-Specimens (12) CODE
ation
@ Country: 5158/5200 ITs2: 40775200 Campaign: Mosquites of the World
.| - Aug-08, 2017 1545 Alexandra Stoneham Maodify-Specimens (1) CODE
|Z' Images: 045200 Aug-08, 20170857  BOLD Data Manager Modify
# Sequence Analysis
|H||H|II Barcode Compliant: 2477 /5200 Aug-08, 2017 0946 Chris Ho Maodify I S S u e. S
= Aggregate Data . |
Download History: E
Primers
Seqs lacking successful traces
BOLD Main Menu
i & COISP[1015),1TS2 [343
Taxonomy Issues User Access Subprojects [1015], 152 [343]
Seqs with stop codons
Seqs lacking successful traces Manager o« BRANG
« COI-5P [1015), 1152 [343] « Yvonne Linton * AAWUE & COI5P[70]
. linton.yvonne3@gmail.com * ANCHL
Seqs with stop codons & EAAND .
s Users o ANTSS Contaminated seqs
5P [70]
. & Reed Mitchell rzm0015@gmail.com ® NHMAN
Contaminated seqs ) * NAMG -
) * MBICM * o
Arthropoda (phylum): 51599 a5 » ANCLY
Chordata (phylurm): 1 . B
’ Problematic records flagged e Problematic records flagged
.10 * ANMAC
* MBICR . 10
* NHM

1] W A A T O AR TR T O T



Data Life Cycle



Publication Best Practices

* Include All Relevant Data ——81H—

* Prepare data ahead of final review

E 0080 @ B @ &N

* Submit to GenBank through BOLD o

* Ensure public and accessible! DOI will help

| L EOA O AR R

Institut de Biologia Evolutiva, Roger
Vila's DNA & Tissues Collection (4921)

Mined from GenBank, NCBI (286)

SNSB, Zoologische Staatssammlung
Muenchen (256)

McGuire Centre for Lepidoptera and
Biodiversity (67)

Research Collection of Ralph Sturm (61)
Research Collection of Ralf Bolz (51)
Institut de Biologia Evolutiva (39)

Tiroler Landesmuseum Ferdinandeum (36)
University of Oulu (24)

3 Others (41)

(O O N ACMEA RO REEN T T



PUBLICATION WORKFLOW VIA BOLD
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Publication

'_@.. PLOS ‘ ONE Subject Areas | For Authors | About Us Search (o}
’ advanced search
@ OPEN ACCESS E PEER-REVIEWED 2,656 3 39 2

oo we e e Mgke Records Publicly

Revealing the Hyperdiverse Mite Fauna of Subarctic Canada through DNA

Barcoding aCCESSIb|e

Monica R. Young [E], Valerie M. Behan-Pelletier, Paul D. N. Hebert

Published: November 02, 2012 + DOI: 10.1371/journal.pone.0048755

“- T [ Request a DOI for

“Collection details for each specimen together with its taxonomic assignment

and its photograph are provided in a single data set on BOLD. The records can reco rd S (| N Bl N S
be retrieved using a DOI (http://www.doi.org/10.5883/DATASET-MTBAR12N), ’

a novel feature on BOLD enabling easy access and citability of barcode data.” Ch ecC kI ISt’ Data Set)

SYSTEMS

e Submit to GenBank
PUBLIC DATA PORTAL - RECORD LIST

 Make citation visible
rocoms ¢ il — | —— i on your records

Sequences:

Combined:

Generate Map:

«

Showing Records 1 to 100 Records Per Page1'100 ¢
Page: 12345678910next>> Results Summary

TSy TR TR YA ST e O N A S N e TR T




Ensuring Data Access

SCIENTIFIC REPg}RTS

OFEN DNA barcode reference library
for Iberian butterflies enables
a continental-scale preview of
e potential cryptic diversity

Wlad Dincd**, Sergic Montagued?, Gerard Talavera®=%, luan Hemandez-Reldan®,
Miguel L. Munguira®, Enrique Garcia-Barros®, Paul 0. M. Hebert® & Roger Vila®

g B

mmmmmmmmmmm ptic spedies - those overlooked because of their morpholagical similarity?
Despite its wide-ranging implications for biclogy and consereation, the answer remains open to
ddddd . Butterflies constitute the best-studied invertebrates, playing a similar rode as birds do

in prowiding models for vertebrate biolo gy. An accurate assessment of o ryptic divers ity in this

ermnblematic group reguires meticulous case- bry-case assessments, but a preview to highlight cases
of particular interest will help to direct future studies. 'We present a survey of mitechondrial genetic
diversity for the butterd] v fauma of the |berian Peninsula with unprecedented resalution (3502 DNA
barcodes fa pecies), creating wstemn for based identi i nd far th
detection of overlooked diversity. After cormpiling available data for Evropean butterflies {g78a
SEQUENTES, 2949 Species i, we applied the Generalized Mixed Yule-Coalescent medel to explare

poi continental scale. The results indicate that 27.7% of these species

* DOIs displayed as linkable,
permanent URLs within
publications

* Easier than range of IDs

e Faster for readers than location
directions

poor quality. All data have been uploaded to the public dataset “Iberia-Europe” (DS-IBEUR, dx.doi.
org/10.5883/DS-IBEUR) on BOLD at www.barcodinglife.org.

| L EOO ORI R

(A AR FMTA (TR T AT OO A



Submission to GenBank

n Project & Dataset Search Code =  Record Search

SYSTEMS

GenBank Submission - Morpho Butterflies public dataset [DS-MOR1] En

& ChrisHo Dataset - DS-MOR1 Morp

@ Back to Main Console

Required fields for submission are marked with an asterisk. Please use only English characters.

GenBank Submission Example: Morpho Butterflies Public Dataset

Specimens sS4

¢ Dataset DS-MOR1
Author List

At least one author is required. Select the Corresponding Author (CA) using the radio button

View All Records 2 5 -‘|

Chris M. Ho suffix j Oc
Specimens
Dataset Options 9 GRS 120/ 251 Col-5 Megan M. Milton Suffix j A
. . First Name M. Last Name Suffix j CA
Publication
Country: 2017251 EF1-al
i Add Another Author
«d Submit to GenBank 0y
A _ Corresponding Author (CA) 3
. Images: 251251 Wntl: P J 5
Corresponding author must also be in the author list o
L | =
. Chris M.I Ho L
Project Summary - b Suffix j
Specimens, Localities, and ||||| |”"| Barcode Compliant: cAD:
. - University of Guelph Bindiversit
GenBank O 16/ 251 i ersly eTeueR oersy
5198244120 chris_ho@uoguelph.ca Fax Number
ArgKin
Yow
Downloads | 4120 Gordon St Guelph
. Ontario N1GAAZ Canada j
Sequence Analysis GARS
| Please double-check your entries before reguesting submission to GenBank. Your submission request will be entered in our gueue for final guality checks, and after
wvalidation will be forwarded to GenBank.
Aggregate Data |OH:
Submit an update of these records to GenBank if they already have accessions.
|

Primers

Submit Request

T (O R ACREA RO FREE T T




Dataset Publication & DOI

SYSTEMS

Reguired fields for subrmission are marked in red.

& Chris He

Dataset Code: D5-MOR1
{3 Backto Main Console Publish Confirmation
Dataset Title: mMorpho Butterflies Public Dataset
¢ Dataset DS-MOR1
You have elected o make this dataset public. Flease confirm that you want to proceed.
If publie, this dataset will ke accessible in the BOLD Public Data Portal within & business days. The
Dataset A dataset of the public 1'.'1li:|r'[:l|"1l2l seguences from BOL records in this dataset can be retrieved using the following permanent URL: hitpufwww boldsysterms.org
Dl}itriptiun: findex_php/Public_SearchTerms?query=05-MOR1.
i Dataset Options
2 of Digital Object Identifiers (DON* for datasets so that they can easily be
e e e DSECUENLY Cited. Flease request a DO if this feature would be useful.
# Modify Dataset Properties (15 characters minimum)
Request DOI
# O0Ve are naccicrant e fiers psed to identify and cite publications but are also very useful in citing
Bounding Box Latitude Lo
Top Left:
Publication
N Bounding Box Latitude Lo
Downiloaos Lower Ftight
" Sequence Analysis i i i i
q ¥ Dataset Access Make this dataset publicly visible

[All BOLD users will pe allowed to view, analyze, oosmlcad sequence data)

Aggregate Data

& Prime

T T TN e T




& Chris Ho

SYSTEMS

& Back to Main Console

Q Dataset DSHBEUR

-

i= View All Records

Dataset Options

I Publication

E Publication Submission

Specimens, Localities, and
GenBank

& Downloads

Sequence Analysis

2 Primers

Aggregate Data

BOLD Main Menu

Publication Details onto Records

Dataset - DS-IBEUR Iberia-Eur

Specimens

5782

Specimens
5437 /5782

9 GPS:
L

@ Country:  5632/5782
|

E' Images: 5221 /5782
.|

”"”HI" Barcode Comnpliant:
S 4930/ 5782

Taxonomy

COIL5P:

EF1-alpha:
|

Wnt1:

Issues

Seqs lacking s
traces

 COI-SP [60
TS5z [32],

Seqgs with stop

L_L‘4-.

Record Search

Publication Submission

Required fields for submission are marked in red.

Article Title:

Authors:

Journal:

Year:

Issue:

PDF URL:

DOI:

PubMed Central ID:

Open Access?

Abstract:

DA barcode reference library for Iberian butterflies enables a continental-scale preview of potential cryptic diversity

Viad Dinca, Sergic Montagud, Gerard Talavera, Juan Hernandez-Reldan, Miguel L. Munguira, Enrigue Garcia-Barros, Paul D. N. Hebert &
Roger Vila

Scientific Reports

L

2015 Volume:

123585 Pages: 112

https:ffwaww. nature comsarticles/srep 2355 pdf

10,1038/ rep12385

Mixed Yule-Coalescent model to explore potential cryptic diversity at a continental scale. The results indicate that 27.7% of these
species include frem two te four evelutionary significant units (ESUS), suggesting that cryptic biodiversity may be higher than expected
for ane of the best-studied invertebrate groups and regions. The ESUs represent important units for conservation, madels for studies
af evolutionary and speciation processes, and sentinels for future research to unveil hidden diversity.

4

%oeqpa3)
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Publishing Data with BOLD

SYSTEMS

PUBLIC DATA PORTAL - RECORD LIST

DS-28NHM Public Data

Showing Records 1 to 100 Records Per Page| 100 % |
Page: 1234567891011 next>>

ABKWRO084-07 - Olethreutes glaciana [COI-5P:658]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Tortricidae,
Olethreutes
Identifiers: KENWR 6641e[sampleid], KENWR 6641e[fieldid]
Depository: University of Guelph, Centre for Biodiversity
Genomics
Collected in: United States, Alaska, Kenai National Wildlife Refuge
BBLOB1432-11 - Blastobasis glandulella [COI-5P:658]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Blastobasidae,
Blastobasis
Identifiers: BIOUGO1419-A07[sampleid], L#11BIOBUS-
0518[fieldid], BIOUGO01419-A07[museumid]
Depaository: University of Guelph, Centre for Biodiversity
Genomics
Collected in: United States, Florida, Highlands County
BBLOB388-11 - Blastobasis glandulella [COI-5P:658]
Taxonomy: Arthropoda, Insecta, Lepidoptera, Blastobasidae,
Blastobasis
Identifiers: BIOUGO01396-A08[sampleid], L#11BIOBUS-
0993[fieldid]
Depasitory: University of Guelph, Centre for Biodiversity

(1T O A VA

Specimen:

Sequences:

~mo

Combined:

Generate Map:

a»

Results Summary

Found published records,
forming 87 BINs (clusters),

with specimens from 21 countries,
deposited in 41 institutions.

Of these records, have species names, and represent

species.

_

Specimen Distribution




Associated Publications

Sequenc

e View

Sequence View for Process |ID: EZSPC490-09

‘Spacimen Detalls current

Sample 0 RvesiL08 415

Process 10 Ezsecaso

Prject ==

Tox Names: Aribropds, insecia, Lesidogtera, Mymgaliae, Lineinge,
Limerics rtucta

Taxem: reducia

Rark Mame:

Sampllng Protscot wn

o um BoLDAMIE00

wingtaen animais

coise

llustrative Barcode
LR LT IR e
LT LT TR

Nucleotide Sequence

Marker Summary

Marker Code  Sequance Length o Ambiguous  Trace Count

couse 8 M o 2

Sequence Metadata

cuaTEas

Last Updated: 200560 31 1004812 604485

Sequance Rumite:

Modify Sequence:

i e R
S
P e
e, =

== o
Sequencing Date 20090718 07:8413
g

e
eI e
e oa

e P

Claar sequenca || eatse

Identify Sequence:

Publication DB View
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