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This handbook provides details on functionality, data structures and best practices for BOLD version 3.6. It explains how to use this
system to collect, manage and publish Barcode and ancillary data. It also provides details on the integrated analytical tools. At any
time while using BOLD, you can access the online documentation by clicking on the “Get Help” link in the footer of every page, or by
selecting “Documentation” from the page header.

For assistance with any feature of BOLD, please email the BOLD Support Team: support@boldsystems.org
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BOLD

Introduction

The Barcode of Life Data Systems (BOLD), established in 2005, is a web platform that provides an integrated
environment for the assembly and use of DNA barcode data. It delivers an online database for the collection and
management of specimen, distributional, and molecular data as well as analytical tools to support their validation.
Over the past few years, BOLD has grown to become a powerful online workbench and the central informatics hub of
the DNA barcoding community.

BOLD is freely available to any researcher with interests in DNA Barcoding. By providing specialized services, it
aids in the publication of records that meet the standards needed to gain BARCODE designation in the international
nucleotide sequence databases. Due to its web-based delivery and flexible data security model, it is also well positioned
to support projects that involve broad research alliances.

BOLD version 3.6 was released in October 2013. This update addresses a lot of usability gaps from the prior version and

has been built from usage models of novice and expert users. It additionally introduces new functionality to further
enable investigation and retrieval of barcode data. Find new functionality highlighted throughout this Handbook.
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Public Data Portal: Barcode Index Numbers:
(e | a—
Lo— A data retrieval interface that allows for searching C— A searchable database of Barcode Index Numbers
‘.E over 1.7M public records in BOLD using multiple L= (BINs), sequence clusters that closely
—uk = search criteria including, but not limited to, —d approximate species.
geography, taxonomy, and depository.
DNA Barcode Education Portal: Workbench:
[
A custom platform for educators and students to An integrated data collection and analysis
. explore barcode data and contribute novel ., environment that securely supports the assembly
Y ¥\ barcodes to the BOLD database. BN  2nd velidation of DNA barcodes and ancillary
sequences.

www.boldsystems.org

Available from the BOLD home page, the DNA Barcode Education Portal (BOLD-SDP) is an educational module released in 2013. It supports the
assembly and analysis of DNA barcode data by students in a classroom environment. Please find more information at www.boldsystems.org/edu

www.boldsystems.org



Getting Started on BOLD

The BOLD interface is
designed to provide easy
access to commonly used
features and databases.

From the top menu, users
can access the public
databases, the taxonomy
browser, the identification
engines, the user workbench
and general resources.
In addition, the footer
provides access to details
on the BOLD organization,

o

SYSTEMS

Databases | Taxonomy | Identification | Workbench | Resources

Publication Search

birds Ancient DNA Go
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™ 1. Fossil avian eggshell preserves ancient DNA
Authors: Charlotte L. Oskam1, James Haile2,3, Emma Mclayl, Paul Rigby4, Morten E. Allentoftl,5, Maia E. Olsen3, Camilla Bengtsson3, Gifford H. Miller6,7, Jean-Luc

Schwenninger8, Chris Jacomb3, Richard Walter9, Alexander Baynes10, Joe Dortchll, Michael Parker-Pearsonl2, M. Thomas P. Gilbert3, Richard N. Holdaway5,

Eske Willerslev3 and Michael Buncel,*
journal: Proceedings of the Royal Saciety, Biological Sciences; 2010; 277(In Press): 1991-2000
(O 2. Molecular evidence for the identity of the Magenta petrel
Authors: Lawrence HA, Millar CD, Imber M), Crockett DE, Robins JH, Scofield RP, Taylor GA, Lambert DM.
journal: Molecular Ecology Resources; 2009; 9(2): 458-461

A lane petrel was shot from the decks of an ltalian warship (the 'Magenta') while it was sailing the South Pacific Ocean in 1867, far from land. The species, unknown 1o science, was named the
‘Magenta petrel' iiformes, Pr idae, Pterodroma magentae). No cther specimens of this bird were collected and the species it represented remained a complete enigma for aver 100
years. We compared DNA sequence of the mitochondrial cytechrome b gene from the Magenta petrel to that of ather petrels using phylogenetic methods and ancient DNA technigues. Our results

)oegpaa) g

community and

sites.

Please see the diagram and
table below for a description
of the navigation features.

strangly suggest that the Magenta petrel specimen is a Chatham Island taike. Furthermare, given the collection location of the Magenta petrel, our finding indicates that the Chatham Island taike
forages far into the Pacific Ocean (near South Americal. This has implications for the conservation of the taike, one of the world's rarest seabirds.

Keywords: NJA

PDF URL: NjA

DOI: hutp://dx.dol.org/10.1111/].1755-0998.2008.02370.x

Mumber of records associated: Ny

partner

Download: RIS EndNote BibTex

# 3. Ancient DNA Resolves Identity and Phylogeny of New Zealand's Extinct and Living Quail (Coturnix sp.)
Authors: Seabrook-Davison M, Huynen L, Lambert DM, Brunton DH
journal: PLos One; 2009; 4(7): 6400
([ 4. Mitochondrial and nuclear DNA sequences support a Cretaceous origin of Columbiformes and a dispersal-driven radiation in the Paleocene .
Authors: Pereira,SL,Sergio L|Johnson,KP,Kevin P|Clayton,DH,Dale H|Baker,AJ,Allan J
Journal: Syst. Biol; 2007; 56(4) 656-72
[0 s. Mitochondrial genomes from major lizard families suggest their phylogenetic relationships and ancient radiations.
Authors: Yoshinori Kumazawa
journal: Gene; 2007; 388(-1): 19-26

A publication search page illustrating navigation features

Description of features numbered in the image above

The Databases link provides access to the following resources that are accessible without signing in.

Public Data Portal: A database of all of the public sequences on BOLD, including those in the early data
release phase of the iBOL project. This database can be used to access and download the associated specimen
data and sequences. Search by taxonomic, geographic, institution or identifier keywords.

BIN Database: Barcode Index Numbers (BINs) are an interim taxonomic system for animals. Barcodes are
clustered algorithmically, generating a web page for each cluster which is deposited in this database. Clusters
show high concordance with species, which provides a fast-track for documenting diversity where taxonomic
resources are limited. Search BINs by taxonomic, geographic, institution or identifier keywords.

Primer Database: A searchable database of barcode primers, which includes primer statistics. Search by
primer code, submitter name or reference keywords.

Publication Database:A searchable, community maintained database of barcode papers linked to published
datasets. Search by title, abstract or author keywords.

The taxonomy link provides access to the taxonomy browser, a public resource which contains a page that
displays the images, distribution map and other details for each taxon on BOLD. Each image uploaded to BOLD
has a license applied to it. Images may be used from the taxonomy browser if the image licensed as Creative
Commons or No Rights Reserved, following the rules of the license.

The identification link provides access to the animal, plant and fungal identification engines based on the COl,
matK, rbcL, and ITS genes. This resource is available without need for a user account, though advanced features
are available for those registered with the system.

The workbench link provides access to the BOLD data analysis and management workbench. After logging in,
the initial page is the User Console.

The resources link provides access to Site Documentation (including an online version of this handbook),
Barcoding resources and access to data releases from Barcoding initiatives like iBOL.

|| Databases

2 | Taxonomy

3 | Identification
4 | Workbench
5 | Resources

6 | Log in/out

In the top right corner of any page, users can log in or log out. When logged in, the user’s name appears in this
section. The gear symbol also provides access to edit account details for users who are logged in.

Table continued on next page...




Table continued from previous page...

7 | Search Bars

In the public databases listed on the previous page,a search bar is present at the top of the page. Users can enter
any combination of keywords to search within these databases. For example, searching “Lepidoptera Canada” in
the Public Data Portal will return all of the Lepidoptera records collected in Canada.

For further details and examples for using the search functionality, see the search help section that is available by
clicking on the help button to the right of the search bar in each database.

8 | Downloads

In each database, there is also an option to download the public data returned from a search. This includes
barcode sequences, traces, specimen data, bibliographies, and primer sequences. Distribution Maps are available
for BINS and Public Data searches.

Registering on BOLD

The registration form for a BOLD account is available by clicking on the Workbench or Log In link and then selecting
“Create Account”. After the registration is submitted, a welcome e-mail will be sent with the information needed to log in
and begin using the BOLD workbench. Upon signing in, users will see the User Console. After users start to contribute
data and join collaborators projects, the User Console will provide progress statistics and activity feeds (see page 22 for
a depiction of the User Console).

The User Console provides access for searching the data on BOLD by project code, title or tag, or by using the record
search (see page 25 for more details on the record search within the Workbench). After gaining access to projects (either
by creating them or being added to colleague’s projects), users can upload specimen data, images, and sequence data.

Why register for a User Account?

Getting an account on BOLD expands the list of options available to a user beyond access to public data and use of
the identification engine. Users can annotate published data, to help curate and cleanse the barcode library. Moreover,
users will be able to submit data to BOLD and gain access to other in-progress, private, projects with the permission of
the data owners. Once records are on BOLD, a large set of analytical tools are available for validation and generation of
reports for publication.The system will automatically check sequences submitted for Barcode Compliance and provide
reports on records lacking pertinent details. BOLD also provides a simple mechanism to release sequences publicly, as
well as into partner nucleotide databases such as GenBank.

User Preferences

User Preference options are available for logged in users to edit their account details. By clicking on the gear symbol in
the upper right corner, users can edit their email address, institutional affiliation and name, as well as change the account
password. The User Preferences page also provides some profile statistics for each user, such as the count of projects
managed and participating in.




Databases: Identification

BOLDSYSTEMS

. . . . Specimen Identification Request
The library of sequences collected in BOLD is available for

facilitating identification of unknown sequences. The ID engines
use all sequences uploaded to BOLD from private, as well as public
projects, to locate the closest match. To protect BOLD users, no

OF5P -

Acronicta - Acronicta americana {100%)

OLsP - vestaliata (100%)

g OF-5P - - Meganola (100%)

NB623-04/GU438606[04HBL |Plusia putnami|COI-SP - Lepidoptera - Plusia punami (100%)
sequence information from private records is exposed.
et caton summay _ Distance Summary:
Animal ldentification (COI) el Assianment  Hacament 6 o
. . . Phylum Arthropoda 100 290
The BOLD Identification System for animals accepts sequences ol s 100 Seo
Order Lepidoptera 100 g
from the 5’ region of the mitochondrial gene COIl and returns amly Nocusse 10 -
enus usia =
a species-level identification when possible. Further validation Species _Plusia punam_100 e e
A species level match has been made. This identification js ~ >milarity scores of the top 100 matches
with independent genetic markers is desirable in some forensic e e o T
applications. BOLD uses the BLAST algorithm to identify single =
__Spemes Page

base indels before aligning the protein translation through profile
to a Hidden Markov Model of the COI protein. There are four

databases within BOLD for use in identification of COIl sequences:

I.All Barcode Records Database includes:

Every COI barcode record on BOLD with a minimum sequence
length of 500bp (Warning: This is an un-validated database and includes
records without species level identification). This includes many species
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.

2. Species Level Barcode Database includes:

Every COI barcode record with a species level identification and a
minimum sequence length of 500bp (Warning: This is an un-validated
dataset). This includes many species represented by only one or two
specimens, and all species with interim taxonomy.

3. Public Record Barcode Database includes:

All published 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.

4. Full Length Barcode Database includes:

A subset of the Species library with a minimum sequence length of 640bp and containing both public and private records. This library is intended for

TOP 20 Matches :
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AEClo22-10|PirarucujArapaima gigas|COLsP - O

grandis|COL-5P -

Lepidoptera - Spiramater grandis (100%)

Arapaima gigas (100%)

Identification Engine Results Page for batch identification

short sequence identification as it provides maximum overlap with short reads from the barcode region of COI.

Fungal (ITS) and Plant (rbcL & matK) Identification

In the BOLD Identification System, ITS is the default identification tool for fungal barcodes and rbcL and matK are the defaults for
plant barcodes. Both return a species-level identification when possible. Further validation with independent genetic markers will be
desirable in some forensic applications. The BLAST algorithm is employed in place of BOLD’s internal identification engine for these
sequences. There are relatively few fungal and plant records on BOLD so most queries will likely not return a successful match. This
will improve as sampling efforts continue in these kingdoms. These databases include many species represented by only one or two
specimens, as well as all species with interim taxonomy. Both searches only return a list of the nearest matches and do not provide
a probability of placement to a taxon.

Fungal Database includes:

Every ITS barcode record on BOLD with a minimum sequence length of
100bp (Warning: This is an un-validated database that includes records
without species level identification).

NEW! Emailing Identification Results

The newest version of BOLD provides the ability to
have identification results emailed when submitting
individual sequences or a batch of query sequences.
Users must be signed in to utilize the emailing or
batch identification features.

Plant Database includes:

Every rbcL and matK barcode record on BOLD with a minimum sequence
length of 500bp (Warning: This is an un-validated database that includes
records without species level identification).




BOLD

Databases: Taxonomy Browser

The Taxonomy Browser is a synthetic database that allows
users to examine the progress of DNA barcoding by browsing
through the different levels of the taxonomic hierarchy available

on BOLD.

Within the Taxonomy Browser users are able to select between
the animal, plant, fungus, and protist kingdoms and navigate
from phylum to species level. Statistics on the progress of
DNA barcoding at each taxon are generated from both public
and private data while protecting private user-owned data.

To look up a specific taxon directly, use the search function by
entering a taxonomic name into the search bar at the top of
the Taxonomy Browser or on the BOLD main page.

I.Lineage

Displays the taxon name and the higher
taxonomic levels.

2. Sub- Links to all sub-taxa with number of specimen
Taxonomy records for each.

3.Taxon Displays the description of this taxon from the
Description Wikipedia website.

4. Statistics These statistics are compiled by BOLD for this

taxon. A species progress list can be download
for each rank that has sub-taxa. The published
and released sequences for this taxon in the
Public Data Portal can be accessed from this
section.

5. Contributors

Graphs depicting the institutions that provided
the samples and sequencing for the samples.

6. lmagery

A random selection of the images available
for the subtaxa of this taxon. Mousing over an
image selects it for higher-resolution display to
the right.

7.Image Details

The taxonomic identifier; the sample identifier
and image licensing details are displayed beneath
the image that is selected.

8. Collection
Sites

A map of the collection sites for records in
BOLD, including a list of the top countries

9.Taxon
Occurrence

A map of the occurrence data for this taxon
worldwide, streaming from the GBIF website.

Information available at each taxonomic level in the BOLD taxonomy browser.

SYSTEMS  Databases | Taxonomy | Identification | Workbench | Resources

“\Iymphalidae {family} - Arthropoda; Insecta; Lepidoptera;

Subtaxa Wikipedia)

Subfamilies (19) i largest amily of
usually medium sized Most species have a

when resting. They are also called brush-footed butterflies or four-footed butterflies. Many species are brightly colored and
include popular species such as the emperors, admirals, tortoseshells, and frilaries. However, the underwings are in conlrast
often dull and in some species look remarikably lie dead leaves, or are much paler, producing a cryptic effect that helps the
butterfly disappear into i surroundings. full artcle at Wikipedia
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Databases: Publication

The Publication Database is accessible
from anywhere in the application by
clicking on Databases in the header
or Publication Database in the footer.
This database indexes title, abstract,
year, and authors, allowing for broad
searches.

Selecting a publication from the
database will provide further details,
including a link to the article on the
journal’s site and access to the records
if they are in BOLD.

A citation or set of citations can be
downloaded from BOLD using the
button to the right of the search bar.

Bibliographies can be submitted
to this database by following the
directions on page 21.

Databases: Primer

The Primer Database is accessible
anywhere in the application by clicking
on Databases in the header or Primer
Database in the footer.  Using the
search bar, users can search for
terms that appear in the primer code,
submitter or reference fields.

Selecting a primer will provide details
on the primer, including primer
performance statistics derived from
data submitted to BOLD.

A primer or set of selected primers
can be downloaded in FASTA format
using the button to the right of the
search bar.

New  primers must be
registered with BOLD before
trace files generated using them
are submitted. For details on
registering a new primer, see
page 21.

BOLDSYSTEMS

Databases | Taxonomy | Identification | Workbench | Resources

Publication Search
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@ 1. Monitoring an Alien Invasion: DNA Barcoding and the Identification of Lionfish and Their Prey on Coral Reefs of the Mexican Caribbean
Authors: Valdez-Moreno M, Quintal-Lizama C, Gémez-Lozano R, Garcia-Rivas MdC
ournal: Plos One; 2012; 7(6): e36636

@ 2. identification of early life-history stages of Caribbean Apogon (Perciformes: Apagonidae) through DNA Barcoding

Login

Authors: CAROLE C. BALDWIN1, BALAM J. BRITOZ, DAVID G. SMITHL, LEE A. WEIGT1 & ELVA ESCOBAR-BRIONESZ (=]
ournal: Zootaxa; 2011; 3133(In Press): 1-36 N
Il
o
Early life-history stages of 12 of 17 species of western Central Atlantic Apogon were identified using molecular data. Aneighbar-joining tree was constructed from mitochondrial cytachrome o
oxidase-c subunit | (COI) sequences, and geneticlineages of Apogen in the tree were identified to species based on adults in the lineages. Relevant portions of the tree subsequentlywere used to E
dentify lervae of Apogan species from Carrie Bow Cay, Belize, and juveniles from Belize andother western Central Atiantic localities. Diagnostic morphological charaeters of fervae and juveniles were =
nvestigatedby examining preserved vouchers from which the DNA was extracted and digital color photographs of those specimenstaken before preservation. Orange and yellow chromatophere =
patterns are the easiest and sometimes only means of separatingApogon larvae. Patterns of melanophares and morphometric features are of limited diagrostic value. For juveniles,chromatophore
patterns and the developing dark biotches characteristic of adults are the mest useful diagnastie features Larvae were identifed for Apogon auralineatus, A. binotatus, A. maculatus, A. mosavi, A.
phenax, A. planifrons, and A.townsendi. Juveniles were identified for those species (except A. planifrans) and for A. pseudomaculatus, A. lachneri, A.pillionatus, A. robbyi, and A. guadrisquamatus.
One larval specimen occurs in an unidentified genetic lineage, and fiveadults occur in another unidentified genetic lineage. Apogon species can be divided into at least four groups based on
Digmentationpatterns in early life stages. Further investigation is needed to determine if those groups are mearingful in thegeneric classification of ABogon species.Key words: COL, cardinalfishes,
fish larvae, pigmentation
Keywords: N/A
PDF URL: N/A
DOI: NJA
Number of records associated: N/A
Download: | RIS | EndMete | BibTex
™ 3. Nuclear and mitochondrial sequence data reveal and conceal different demographic histories and population genetic processes in Caribbean reef fishes
Authors: Ron 1. Eytan1,2, Michael E. Hellberg
journal: Evolution; 2010; 64(12): 33803397
O 4. Gramma dejongi, a New Basslet (Perciformes: Grammatidae) from Cuba, a Sympatric Sibling Species of G. loreto
Authors; Benjamin C. Victor1,* and John E. Randall2
journal: Zoological Studies; 2010; 49(6): B65-871
[ 5. The Redcheek Paradox: the mismatch between genetic and phenotypic divergence among deeply-divided mtDNA lineages in a coral-reef goby, with the description of two new cryptic
Publication Database
Log In
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Submittor: Kevin Kerr i
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Databases: Public Data Portal

The BOLD Public Data Portal is a publicly accessible database of all of the public sequences on BOLD, including those in the early data
release phase of the iBOL project.This database can be used to access and download the associated specimen data and sequences.

Searching the Data Portal

STEMS Databases | Taxonomy | Identification | Workbench | Resources

By accessing the Public Data Public Data Portal - BIN List
Portal search from the Databases

link in the header of the BOLD “United States" Carabicae (BRe — [3) Search r‘n ;u 3 | Races) cﬁ:{?m S oy
e i R

home page, users can search the m—————
public database using taxonomy, Stovis Recerds 1210 et et D

eo r-a h (countr or state/ () BOLD:AAA1254 [Members: 239]
g g. P y . . y‘ g*ff ;;sﬁ‘;;ﬁwéaa}i:ltmdawsElgassnhsl
Provlnce)’ and |nSt|tut|On keywor.ds, Distribution: Canada (220); United States (18)

(] BOLD:AAB2273 [Members: 36]

BOLD Project Codes, or by using e

Distribution: Canada (26); United States (5); Germany (2); Austria (2); Finland (1)
Sample ID or BOLD Process ID to () 50L0:AABTS21 Memrs: 20
Order: Coleoptera (20)
H [ Species: (19); Clivina impressefrons (1)

find an individual record. e B L
() BOLD:AAB7975 [Members: 52]

Order: Colsoptera (52)

‘Species: (36); Amara carinata (3); Amara alpina (); Amara elipsis (1)

. . Distribution: Canada (30); United States (18); Finland (4}

Users can enter any combination L e
Order: Colacptera (2]

Of keyWOI"dS into the Sear‘ch bah Species: (17): ClcmdnL hiricollis (2); Cicindela hirticallis gravida (1); Cicindela hiricolis shaffordi (1); Gicindela hirticollis

siviawensis (1)

For example, searching “Lepidoptera e
Order: Coleoptera (28)

Canada” will return all of the Spocis: 26)

Distibution: Canada (16); United States (12)

Lepidoptera records collected in e

Species: Synuchus impunctatus (28); (11)

Canada. Searching “Lepidoptera Distibution: United States (28); Canada (1)

(] BOLD:AAC1928 [Members: 17]

Canada -Ontario” will return the e ——

)
Species: (8): Harpalus carbonatus (4); Harpalus opacipennis (2); Harpalus sp. 2 (1); Harpalus faumus (1); Harpalus

same results with the specimens B Ui Sios () Canaca )
collected in Ontario removed.

. (] BOLD:AAC3054 [Members: 36]
For further details and examples s Colsptrs (30

Species: (30); Harpalus pennsylvanicus (6)
Distribution: United States (30); Canada (6)

for using the search functionality, ) B0LD:AACI1 Mamas: 20

. Order: Coleoptera. (20}

see the search help section that Sosco (Pl sblendie ©)
is available by clicking on the help e et
button to the right of the search

INSTITUTIONS [5]

National Ecological Obsarvatory Netwo... 507
Colorado State Universty, C. . Gil... 221
Biodiversity Institute of Ontario 18
Univarsity of Golorado, Musaum of Nat 14
National Museum of Natural History, S. 12

National Ecological Observator.. —

PublicdD.a‘ta Pc;rtal - Records Grouped by BINs
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Public Data Portal - Specimen Record

Results

(PubkDsa @) search sw drod smm ﬁfﬂh Saeluh
The search results will display a list of BINs or records based on the —— — ===
options selected. For more information on BIN pages, please see the next s e -
page. Clicking on the “Record List” will convert the result list to public o o H
records matched only and clicking on “BIN List” will convert the list to all = v e e Vel L e

BINs available.

Baprcton Lconse:  Copyrpt (2009)
Lconso  Pota ) Lang 200, Unspecifod
Hoar,

(i Tags & G 98) Comrorts: @ Assosiatd Tags: o
Togs

Specimen Record . 0 S r—

oz

soutn

The record page gives information on the specimen identifier, taxonomy,
specimen details, collection data (including collection site), sequence : i
information, specimen image details, and attribution details. The image to % w{w = T .
the right shows the details page for a particular record. - |

A record page will reference a BIN if one is associated and provides links

IO st c202 o, e, Tl - et s
to GenBank records. O O oo ———

T O RO HHIHHH
T ——

0 AYourg

we1s)

i o o 99 Corrrs: @) Aseocitod Tag: No Tags

©®6  Loowe0.n /Hoozise 11
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Databases: Barcode Index Numbers (BINs)

The Barcode Index Number System is an online framework that clusters barcode sequences algorithmically, generating a web page for
each cluster. Since clusters show high concordance with species, this system can be used to verify species identifications as well as

document diversity when taxonomic information is lacking.

This system consists of three parts:

* A clustering algorithm employing graph theoretic
methods to generate operational taxonomic units
(OTUs) and putative species from sequence data
without prior taxonomic information.

* A curated registry of barcode clusters integrated with
an online database of specimen and taxonomic data with
support for community annotations.

* An annotation framework that allows researchers
to review and critique the taxonomic identifications
associated with each BIN and notify data owners of

errors.

The BIN framework can greatly expedite the evaluation and
annotation of described species and putative new ones while
reducing the need to generate interim names, a non-trivial issue
in barcoding datasets. The BIN algorithm has been effectively
tested on a broad set of taxonomic groups and shows potential
for applications in species abundance studies and environmental
barcoding. The registry employs modern URI and web service
functionality enabling integration with other databases.

Ratnasingham S, Hebert PDN (2013) A DNA-Based Registry for
All Animal Species: The Barcode Index Number (BIN) System. PLoS
ONE 8(8): €66213. DOI:10.137 l/journal.pone.00662 |3

BIN pages display aggregated data in several sections:

I. BIN Details BIN details include BIN identifiers (URI and DOI),
the member count, and distributional information.
Also, nearest neighbour BIN details are provided
,along with the nearest member and the taxonomy
of that record.

The taxonomy of the public data is visible for

the BIN, with highlighting to indicate taxonomy
concordance and discordance. NEW! For each
taxon, logged in users can search the records that
they have access to by clicking on the magnifying
glass icon.

2. Taxonomy

3. Annotation The Add Tags & Comments button allows for
annotation via tagging or comments on several
aspects of the BIN page. See more details on

Annotation on the next page.

4. Distance
Distribution

A histogram plotting the within-BIN species
distribution against the Nearest Neighbour BIN
distribution.

List of the publications that contain sequences from
the BIN.

5. Associated
Publications

6. Dendrogram of | For BINs with 3 - 150 members, a circle tree is
Sequences displayed which also includes the nearest neighbour.
Hovering over taxon names on the circular tree
highlights the terminal branch.A PDF version of the
tree is available for download for all BINs with more

than 2 members.

Descriptions of elements in BIN pages, continued on the next page.

SYSTEMS Databases | Taxonomy | Identification | Workbench | Resources

Public Data Portal - BIN Page & Print
(B 3)| search T i == N ER Stowkiop
‘Specimen Data Sequences ‘Combined
Barcod ndex Number Registy For BOLD:AABST2S Pt
2N A BOLDAABST26 o e oseR BIN COMPLIANT WITH METADATA REQUIREMENTS

b Ponding Maximum Distance 2.19% (praisy
imber Gount 8374 Public] Distance 1o Nearest Neighbor:  1.76% (p=ist) Specimen Images:
reoge Compliant

Mnbers
Founiog Foers &

NEAREST NEIGHBOR (NN) DETAILS:

Nearest BIN UAL: BOLD:ABZ4800 Average Distance: 0.17% (p-dist)
Membar Count: 2 Maximum Distance: 0.147% (p-dist)
Nowestilomper:  GEOM106605 Dstance vriance 0% (i)
NowastMomber  upopos, Aachids,Aranse, Agleridas, Aglencpss, Agelencpsis kst
Taxonomy:
Phyum ropoda ~
Simeumy Agelenopsis potteri Details.
= Arachnida [83]
lor: Aranaas [80] Toon: [ enopsis potteri}

2 2Gommons - Atribution Nor-Gommercial
Opiliones (3] omments: O
Rlence Labbee; Specimen ID verified. Sequence matching. <

Fani Agelenidan [77] tography Group, Bodersty Instiute of
e You have acoess 0 17 of e ecorcs
View Records

Gonus Agelenopsis 761 _ Jg8) Comments: @ Associated Tags
oo No Tags
e Agelencpsis pateri [64] Q

‘Agelenopsis pennsylvanica (6] o

‘Agelenopsis emertoni (6] ol

o b B
= e e il Yo

A 1355 & Gonmeis P9 Commnts: @  Associatod Tags:No Tags
DISTANCE DISTRIBUTION:

W winin-BIN - NN-Agelenogsis kastoni

Collection Stes:

(Mo -
15 ol
0
2k 0®
Pairwise Distance (%)
PUBLICATIONS: 4 !,d,
dyouo NA Nadia A, €, Small AL Randal L North web spiders,
‘populaton-species interace. Mol Phlogonat. Evol
5.07.01 36(1):42:57 (7D1)
RECONSTRUCTION OF BIN & NEAREST NEIGHBOR: A o glaited. North
F s BIN Atlantic
8- POF tree (Al members and a member ofthe nearest BN 0eaT
6 sy
5 Goonbi
%,& %
) | g
2 Google: )
A - Google: on ta o PR Teme St
% _LrrpiFfgs
% ,?rZ2iEfac
Yaﬂ'%c,ﬂ%;% EEESH 850 o AT alcommi ) Commonts: @  Associated Tags: No
%8 %% S U5 SES S s
BICTR Y (L LRSI /N Tes
PRI R < S8,
6, Yo $F §
IS LROGEN Atrution:
ol 0:»"3@“:; Y 2ccimen Deposiories:
4, ,‘:jgg:’* ﬁ;.v;ﬁﬁenﬂ aiversity Insitute of Oniario -[71] yel
O, [N xes
Bl ey etropoitan Toronto Zoo - (1] yel
A potte X Boser Vi o G G315 o
A. potter) A, pottert ined from GenBank 0]
A. potteri A potteri Royal Briish Columbia Museu - 3] 0
A. potteri A potteri
A pottert A potteri
n Emm;; A ::ften ‘Seauencing Centers:
» et 4 porg Biodwersy Instiute of Ontari - 75]
N 2o,
NS A" Loy o
PR A ol Photography:
M N, . 40y,
e, PN Jay Cossoy - 3]
NS OREN SR Mogan Swan - 3]
» SIS I N Stephanie Kirk - [3]
S S rr e crr?? 000
[ O A
& Ve STEFH IS 503 0% Gl
< -~ I8FE5E3RR2485 octors
o o5 S28RRREES ABorsenko- [1]
¢ S€<333 AVBoriseno - [1]
Alex Smith - [10]
BIObus 2009 - [6]
BiObus 2010 - [2]
IObus: A Borisenko - [3]
Becky Nichols - [1]
Biobus 2011 - [6]
C.Sobel - [2]
G Nandomeor -2
G.ABlagoev - [15]
4. Cossey
J.Smith - [1]
James Sones - 2]
Keenan Novak - [1]
W Donovan - [1]
HAPLOTYPE NETWORK: WMiton - (1]
Nick Mundy - 1
Color & Labol Scheme: | Species Name || Country || province/state o
RG Bernett- [1]
FRob Higgins - [1]
. S Ratnasingham - (1]
. Spiders group - [7]
StLawrence fsiands Natonal Park - [10]
. TFMitterboeck - [2]
4 Tiffany Yau - [1]
o Tom Mason - [1]
- Tomislav Terzin - (4]
. . . Vuunea - [2]
. VLevesque-Beaudin - [1]

Soecimen idenication
[ BOLD ID Engie - [1]
Gergin A. Blagoev - [58]

.
— L] Sequencing Support
intemational Barcod of Lite (WG1.9) - [64]
. .

Example BIN page




Table continued from previous page...

7. Haplotype
NEW!

The interactive diagram allows for investigation of
the haplotypes in the BIN cluster along species and
geographical splits. Hovering over a haplotype node
in the diagram reveals details on which species or
geographical information are grouped.The larger
the node, the more sequences in the haplotype.The
thicker the line between nodes, the more closely
related those two haplotypes are.

8. Specimen
Images

View images for associated records, along with
licensing information.

9. Sampling Sites | Displays a map of the collection sites based on GPS

values.

10. Attribution Lists institutions where specimens are deposited,
sequencing centres, photographers, collectors,
taxonomists and funding sources.

NEW! For each institution, logged in users can
search the records that they have access to by

clicking on the magnifying glass icon.

Further Statistics are available for the collection countries
Information and the data owners (not shown).
Annotation

As the volume of barcode data being generated increases rapidly,
the need for routine curation has become apparent. BOLD’s
annotation and notification system supports rapid community
based validation of barcode data. Annotation can occur at the
project level, record level, and also on specific data elements
including taxonomy, images, and sequences on BIN pages. The
annotation system leverages the large user-base and expert
knowledge for curation of both private data within collaborative
projects and public data through the Public Data Portal. Tagging
allows for categorization using custom and controlled tags. Both
custom and controlled tags can be used for filters, searches, and
workflow management.

Comments and tags applied to data by BOLD users will appear
in the activity feed on the User Console and the activity feed on
the appropriate Project Console. Comments will persist on the
data element with the user’s full name and a date stamp.Tags can
be removed at any time by any user.

Annotation is available wherever the “Add Tags and Comments”
button appears within BOLD. Users must be signed in to BOLD
to be able to add tags and comments.

HAPLOTYPE NETWORK:

Color & Label Scheme:  Species Name Country Province/5tate

A close-up of a BIN Haplotype Network.

Comments

Add Comment Cancel

Maore...

Taags

Mo tags

Edit

Filter:
Reserved Tags:

Bad-Seqg + BIO + Chimera + Contaminated + Educational +
Host-Amp + iBOL + Lab-Mixup + Mis-identified + Non-iBOL +

| NUMT + | | Parasitoid-Amp + | | Photo-Mixup + | |Va|idated + |

iBOL-Interim-Tax-Release +| [WGi.1 +| [wWGi.10 +] [WG1.2 +] [WG1.Z +]

[wWGi.4 +]| [WG1.5 +]| [WGi1.6 +] [WG1.7 +] [WG1.8 +]| [WG1.9 +]

Annotation pop-up window




Specimen Data and Sequence Data Pages

BOLD connects specimen data with sequence data in a biphasic record. Please see below for what each part consists of, as well as

how to navigate through the pages.

Specimen Data

The Specimen page stores voucher details, taxonomy, specimen
details and collection data for a specimen. Any user with
specimen editing permissions can edit the records by selecting
“Edit Specimen” from the upper left corner. There is a world
map marked with the location where the specimen was
collected if GPS data is provided. The images for the specimen
are located at the top of the window. By selecting an image,
users will access a zoomable version with further details.

Users can annotate specimen data,sequence data and individual
images or traces using the “Add Tags and Comments” buttons
on these pages.

)SYSTEMS

Specimen - Phalonidia manniana paper [PHAMA] & Print

Edit Specimen

IDENTIFIERS PHOTOGRAPHS

‘Sample 1; MMO03738

Process ID: LEFIC277-10

Institution Storing: University of Oulu

Field ID. MMO3736

Museum ID:

Collection Code MU0

TAXONOMY

Identiication: Cochylimorpha altemana
(Stephens, 1834)

Ran. Spacies

Identifier Marko Mutanen

Identiication Method:
Identifier Ingttution;

Identior Emai marko.mutanen @oulu

Taxonomy Note:

—— e Cthers in BIN CreativeCommons Aftribution NenCemmercial ShareAlike (2010)
{BOLD:AAEB8ET) Licanse:

Phyium Artheopada [8] P _ )

Class: nsecta (8] ot BIO Photography Group, Biodiversty Instiute of Ontario

Order. Lopidoptara [8]

Eamily Tortricdas [8] A Tags & Comments 98] Comments: @ Associated Tags: No Tags

Subtamily: Tortricinao [8]

Gonug: Cochylimorpha (8]

Species: Cochylimerpha atemana ternana [8]

sex: GEOGRAPHY

Reproduction Soxual Country. Finland

Life Stage: Adut Brovince/State:

Extra Info: Rogion/County. Regio Apoensis
Note: expupa 2008 Sector;

Associated Taxa: Exact Site: vinti
Assodiated Specimens: LatLon: 60311, 24.25

Reference Link:
ANNOTATION
+

4 Tags & Comments #8| Comments: @)  Associated Tags: No Tags.

Denmark

United
ingdorm Belarus.
Poland
Germany
Ukraine
of France (REGESEC (0 o

Map datd ©2013 Google. INEGI | Terms of Use

Gaion:

Marko Mutanen, Heikki Posykkoe

i Taga Cammmaia ) Commorts: @ Associaed Tas: NoTags

Specimen Data Page, with image pop-up illustrating
a zoomed-in feature

Sequence Data

The Sequence page stores details about the sequence data for a
specimen. Different markers can be accessed by clicking on the
tabs in the blue bar. Trace files can be viewed or downloaded
from this page. Links are provided for the appropriate ID
Engines for Barcode sequences, which can be used to identify the
sequence from this page.

An illustrative barcode sequence of the species is provided
by BOLD, along with a link to the Laboratory Information
Management System (LIMS) for the Canadian Centre for DNA
Barcoding when available. Also, publication details can be added
to a record once it is published.

Users have the ability edit sequences by directly editing the FASTA
file, or can delete sequences if needed. NEW! In BOLD 3.6,
users have the ability to assemble or edit assembled sequences
using the Sequence Editor function on bidirectional trace files.
See page 20 for further details.

SYSTEMS

Sequence - Phalonidia manniana paper [PHAMA] 21 Pring
IDENTIFIERS
Samplo : Muo3738
Process ID: LEFIC277-10
Identification: Cochylimorpha alternana
= ]
ILLUSTRATIVE BARCODE
Genbank Accession: HM872121 o i
TandsionMame  Invencbrate Mitochondrial AR AR A
Last Updared 2010-05-08 P 500
Clear Sequence || Bt sequence 110 A A
n son
— pevewalll ||| TR ARETT AT TR AR
Seauenees on eor
AR
R A AR GG A CAACTGEA A ACACSTEAG LECCRCT IR CALCEARERS RUNS: y of Gntario
Run Date Direction Trace File Seq Quality
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%M G R EERIER) () 2010-05-02 Forward ~ LEFIC277-10[LepF1,LepR1] F.abl LepF1 high
Characzers: ° sequence editor || View Trace Fies | [ Download
dentfy Sequence Using TN
FUlDB | SpeciesDE | Published DE | Full Length DB Tile:  DNA barcodes reveal that the widespread European tortricid moth
SPh:\;!nS\ma manniana (Lepidoptera: Tortricidae) is a mixture of two
MR IR PUENER Authors: MARKO MUTANEN, LEIF AARVIK, PETER HUEMER, LAURI KAILA, OLE
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Source; Zootaxa
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Workbench: Specimen Data Submission

BOLD

The first step to creating records on BOLD is specimen data submission. Each record is assigned a BOLD Process ID when uploaded.
After specimen data is uploaded, images, traces, and sequences can then be uploaded.There are two ways to enter records onto BOLD:
manually through the online interface or with bulk spreadsheet submissions through the BOLD Data Managers.

This protocol assists in the submission of bulk data to BOLD through the BOLD Data Managers. This is the easiest way to populate
your project with records, as well as the only way to enter new taxonomy into the BOLD library. Described below are the specimen

data fields available on BOLD. See the next page for further details.

* Required Fields

ID associated with the sample being sequenced (often
identical to or an extension of Field or Museum ID).

Field number from the collection event or the specimen
identifier from a private collection.

Identifier for specimen assigned by formal collection upon
accessioning; also referred to as Voucher ID

Code associated with given collection. Used in
conjunction with Museum ID to disambiguate a specimen
ID number that might be used in different collections
within the same institution.

Full name of the institution where specimen or tissue is
stored.

Table |: Field definitions for Voucher info page on accompanying spreadsheet.

Male/female/hermaphrodite only.

Sexual/asexual/cyclic parthenogen only.

The age class or life stage of the specimen(s) at the time of
sampling. The field supports free text but is a controlled
vocabulary for validation. Example:“Adult”, “Immature”,
“pupa”, etc

A brief note or project term associated with the specimen
for rapid analysis.

General notes regarding the specimen

Status of the specimen in an accessioning process.
Controlled vocabulary:

. “Museum Vouchered:Type”
. “Museum Vouchered:Type Series”
. “Vouchered:Registered Collection”

. “To Be Vouchered:Holdup/Private”
. “E-Vouchered:DNA/Tissue+Photo”
. “Dna/Tissue Vouchered Only”

. “No Specimen”

A brief description of the type of tissue or material

analyzed. Example:“muscle”, “leg”,“thorax”, “liver”,“blood”,
“feces”, etc.

A list (concatenated and separated) of taxa associated with
the taxon at the time of its collection. References to other
taxa should be preceded by the relationship. Use of this
field implies knowledge of an associated specimen where
the identification is an inference. Use of the associated
Specimen(below) field is preferred when the associated
specimen is databased. Examples:“host: Quercus alba”,
“prey: caterpillar”

A list (concatenated and comma separated) of other
specimens associated with the subject specimen at the
time of its collection. References to other specimen
identifiers should be preceded by the relationship.
Examples:“host: PLANT23452, prey: USNM45677”” when
both prey and host specimens have been captured.

Web accessible links that provide additional information
about the specimen preceded by a descriptor. Multiple
links should be pipe separated (*|”).

Table 3:Field definitions for Specimen Details page on accompanying spreadsheet.

Full taxonomy consisting of phylum*, class, order, family,
subfamily (optional), genus, species in binomial format.

Full name of primary individual responsible for providing
taxonomic identification of the specimen.

E-mail address of the primary identifier.

The full name of the identifier’s institutional or
organizational affiliation if one exists.

The method(s) used to identify the specimen.

Additional notes relating to the identification of the
organism.

Table 2: Field definitions for Taxonomy page on accompanying spreadsheet.

Comma delimited list of collectors.
Date of collection, must be in DD-MMM-YYYY
ISO Continents

The full, unabbreviated name of the country, major
political unit, or ocean.

The full, unabbreviated name of the state, province,
territory, or prefecture within the given country.

Park, county, district, lake or river.

Sector of park or county/city.

Exact location of collection site

Latitude & Longitude in “degrees.decimal degrees”
format (e.g. 45.837).

Elevation of sampling site. Measured in meters relative
to sea level. Negative values indicate a position below
sea level.

For organisms collected beneath the surface of a water
body. Measured in meters below surface of water.

A numerical representation of the precision of the
elevation given in meters and is represented as +/- the
elevation value.

A numerical representation of the precision of the depth
given in meters and is represented as +/- the depth value.

The source of the latitude and longitude measurements.

A decimal representation of the precision of the
coordinates given in the decimallatitude and
decimalLongitude.

The time or time of day during which the sample was
collected.

A numerical representation of the precision of the
eventDate given in days and is represented as +/- the
eventDate value. Default is O days.

A category or description of the habitat.

The name of, reference to, or description of the method
or protocol used during a collection event.

Comments or notes about the collection event.

The name of the sampling location.

A optional event ID.

Table 4: Field definitions for Collection Data page on accompanying spreadsheet.

www.boldsystems.org
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BOLD

As outlined below, data can be entered on the Data Submission Template spreadsheet and sent to BOLD. Data managers will review
and validate the data, ensure that it meets the minimum requirements, and upload it into BOLD.

I. Create Excel file submission

*  New submissions are project specific, so that their data can be associated with a project on BOLD. If records need to be
entered into different projects on BOLD, a separate excel file for each project needs to be created. BOLD supports the upload
of multiple specimen records in a spreadsheet format.

*  The data spreadsheet consists of 4 worksheets; a main specimen identifier worksheet (voucher info) that is linked to three
other worksheets: taxonomy, specimen details, and collection data. Tables 1-4 describes the information accepted in the batch
specimen data submission. Minimal information can be submitted to start and records can be updated at a later date. Figures |-4
below illustrates example data filled into the accepted fields for Template 3.0 (This spreadsheet template is available from the
online version of this protocol in the Resources tab, or at: http://www.boldsystems.org/submissionTemplates/SpecimenData__
v3Transitional.xls. )

*  The minimal requirements for a new specimen record on BOLD are:

*  Voucher Info Page - Sample ID
*  Voucher Info Page - Field ID and/or Museum ID
*  Voucher Info Page - Institution Storing
*  Taxonomy Page - Phylum
*  Collection Page - Country
2. Submit file to BOLD for processing

*  Open the destination project in BOLD

*  Click on“Specimen Data” under the Uploads menu and choose “Initiate Batch Submission”,and select “New” for the submission
type.This option is available to project managers and project users with edit specimen access.

* In the form, select the Excel file to submit to this project, along with email addresses for collaborators that should be cc’d
on further communications regarding the submission, a priority level and note if needed. Then click “submit” to submit the
spreadsheet for the first pass of validation.

* If there are any errors detected with the first pass of a validation, please resolve these in the submission and re-submit.

*  The Data Management team will contact you if there are any issues during validation, and once the records have been uploaded

to your project.

demoOl Sample-demoO|l 15466-JUC-ISC ISC Burke Museum

Hydro- Efferia Efferia Joe Smith jsmith@
BIO.org

psychinae aestuans Oxford Morphology

demoOl | Arthropoda | Insecta | Diptera | Asilidae

Collected with vouchered: Predator: Predator: www.burke.edu/

demo0! Female | Sexual Adule | Region | predator registered collection leg Hornet BITK002-12 | mus/spec|5466

demo0l | Joe Smith 2Jul2009 | North Canada | Ontario | Wellington | Guelph | RYe"si9€ | 43563 | -80.270 325m
America Park

2m Garmin | Im morning | 2 dry forest | Malaise park entrance | #14 #M872a

Figures |-4: Example Specimen Data Submission.
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Here are some important notes on fields for new or update submissions:

Sample IDs (Voucher Page):

* Itis important to use a unique and original format for the Sample IDs. If the Sample IDs provided are not original on BOLD,
they will need to be changed before the data can go online.

*  Only the following characters may be used in the Sample ID, Field ID, and Museum ID: Numbers, letters,and * .:- _ () # All
other characters will be removed.

Collection Code (Voucher Page):

*  The Collection Code must be used in conjunction with Museum ID in order to disambiguate a ID number that might be used
in different collections within the same institution (i.e.,a specimen number in a large museum may appear in the bird, mammal
and reptile collections).This field is only to be used if Museum ID field is used.

Interim Species Names (Taxonomy Page):

* Interim names should contain non-Linnean characters such as numbers, punctuation and/or extra capitalization. Taxonomists

are encouraged to append interim names with initials. (Example: Morpho sp. IKHR)
Extra Info (Specimen Details Page):

*  The“Extra Info” field can be displayed on a Taxon ID Tree on BOLD and thus it is possible to include information that may aid

in analysis when illustrated on a tree.
Collection Date and Accuracy (Collection Page):
* If there is a date range, the Collection Date should be the mid-point, and the +/- can be entered into the Accuracy field.

What are Projects and Process IDs?

All of the data in BOLD are organized by projects. Related projects can be grouped into containers or temporarily merged with
related projects for analysis, etc.

An individual entry in the database represents a barcode of a given specimen. The Process ID (assigned by BOLD upon specimen
data record upload) uniquely represents a sample in BOLD. This is the identifier that is used to track a sample through the
barcoding process: collection, taxonomic identification, sequencing, analysis and final publication of data.

Updating Specimen Data

An update means to modify records that already exist in a project. To only update one or two records, please manually select the
specimen from the species record listing in your project and click on the “edit” button in the upper right corner. Any details can be
edited in this way, except for adding new taxonomy to BOLD.

The quickest way to update a large number of records is to download and revise the Data Spreadsheet from BOLD. To do so:

I. Click on “Data Spreadsheets” from the Downloads menu on the left side of your project, merged projects or record search.
(Please note: Records from any number of projects can be updated in one submission spreadsheet, and the number of records
are (in theory) infinite for this type of update.)

2. Only download the worksheets that will be affected by the update (e.g. if the taxonomy needs to be updated, only download
the Taxonomy worksheet; if specimen details and collection data need to be updated, only download the Specimen Details and
Collection Data worksheets, etc. Please do not download and submit updates on the progress report.)

3. Modify the data on the downloaded worksheets. The submitted update must reflect what the data should be on BOLD.

4. Please send this to the Data Management Team through submissions@boldsystems.org noting the scope of the update, or
submit through BOLD if it only affects one project.

If Sample IDs need to be changed after uploaded to BOLD, please contact the support team through support@boldsystems.org.




Workbench: Image Submission

Images should be uploaded to BOLD to

. . Image File * Complete (incl. extension) and identical file name (case sensitive) of images.
complete a specimen record. An image = ‘ . ‘ . .
provides support for identifications and sOrlg!nal . Enter'“Yes" if the image shows the actual specimen for this record. Otherwise
pecimen enter “No”.
makes comparisons easier between 5 - — -
. View Controlled vocabulary term to group media depicting a specific set of
species. Metadata * features of the organism or related environment. Dorsal, Lateral,Ventral, etc.
Caption Free text description of the subject. Short descriptions are recommended,
This protocol outlines the image such as: part of organism photographed, life stage, sex, etc. (400 Characters)
submission process for BOLD. It describes Measurement | Any single relevant measurement that was taken in metric units.
the necessary format of the images and Measurement Item or feature that was measured.
the ancillary data and the steps required Type
to build the uploadable package required Sample ID * Sample ID for record, which must match Sample ID in BOLD.
for a successful submission.
Process ID Process ID for record (not necessary).
l. Collect Images: License The primary individual holder of the license. This is less critical when using
. . . Holder* creative commons licenses.
Group high-quality images of specimens
in .jpg format for your records. BOLD License P|c[( onzgm;;:gehiollowmg license types or short-forms: gor)
accepts high resolution images (up +  No Rights Reserved nrr
to 20 megapixels), but only displays a *  CreativeCommons - Attribution by
K K . CreativeCommons - Attribution Share-Alike by-sa
greatly reduced thumbnail. The high . CreativeCommons - Attribution No Derivatives by-nd
resolution image is archived but will not . CreativeCommons - Attribution Non-Commercial by-nc
be distributed with h bmi ) . CreativeCommons - Attribution Non-Commercial Share-Alike by-nc-sa
€ distributed without the submitters . CreativeCommons -Attribution Non-Commercial No Derivatives by-nc-nd
explicit consent. Refer to page 18 for a
. . . . . License Year* The year of license declaration (not the year of submission to BOLD).
guide on picture orientation and quality.
License The primary license holder’s institutional or organizational affiliation.
Institution™ Decisions regarding use of material falls to the institution when the individual
2. Assemble Package: is unreachable or unresponsive.
The image submission package should License Contact information for the license holder. Can be an email address, mailing
consist of all .jpg format images and a Contact* address, phone number, or all of the above.
spreadsheet with the file names and Photographer The individual or team responsible for photographing and editing the media
ancillary data. Make sure that all images prior to submission.

in the package are accounted for in the
spreadsheet. When submitting more than

Field definitions for accompanying image submission spreadsheet.

* Required Fields

one image per specimen simply copy the ‘Sample ID’ to the next line with the file name of the consecutive image.
You can upload up to 10 images per specimen, depending on organism characteristics. Please photograph several different orientations

if needed.

The submission spreadsheet must be named ImageData.xls and contain the columns described in the table above. This spreadsheet
template is available from the online version of this protocol in the Resources tab on BOLD, or at: http://www.boldsystems.org/

submissionTemplates/ImageData.xls.

Steps:

A. Fill in the ImageData.xls spreadsheet with all the data related to the images in the submission package. To easily create the list of

image files in a folder, open a terminal window (Start > Run > cmd in Windows), navigate to the folder containing the image files, and

run one of the following commands:
*  Windows
*  MacOS
. Linux/Unix

dir /b *.jpg>list.txt
Is *.jpg* JPG>list.txt
Is *.jpg*JPG>list.txt

These commands will generate a list of all the files in the current folder and save it in a document called ‘list.txt’ that will appear in the
current folder. You can then open list.txt and move the data into the Image File column. Please see the next page for an example of
the completed ImageData.xls spreadsheet and further steps to upload.




¥ Original View ; Measure- Measure- License . License License License Photo-
Image File Spec?men Metadata | CaPtion ment ment Type Sample Id | Processld | ;4o [ License Year Institution Contact grapher
ROM912D.jpg yes Dorsal skull 15 mm skull length ROM 10912 | BMI272-03 | Jane Beck | Copyright | 2010 Biodiversity photo@bio.org | Joe Smith
Institute
ROM912L.jpg yes Lateral lower jaw | 7 mm length ROM 10912 | BMI272-03 | Jane Beck | Copyright | 2010 Biodiversity photo@bio.org | Joe Smith
Institute
ROM913L.jpg yes Lateral skull 15 mm skull length ROM 10913 | BMI273-03 | Jane Beck | Copyright | 2010 Biodiversity photo@bio.org | Joe Smith
Institute

Image Submission Spreadsheet (ImageData.xls) completed with sample data.

B. These two components (Image files and Spreadsheet) need
to be placed in a single folder. Compress them all into a single
file before submitting. The following free tools are available
to provide this functionality, however, most modern operating
systems have built-in functionality for zipping:

»  WinZip - http://www.winzip.com
» WinRar - http://www.rarsoft.com
» MacZiplt - http://www.maczipit.com

C. BOLD will accept a maximum zipped file size of 190 MB.

Upload the images to BOLD by clicking on the “Images” link in
the Uploads menu of the User Console. Select the zipped folder
of images to submit to BOLD.The images will appear immediately
on the records once the upload is complete.

Image Licensing and Use

Tips and Troubleshooting for Image Uploads

Zipped files must be under 190MB in size. If the upload fails to
initialize, the zipped file may be too large. Break it into more than
one upload, each with its own spreadsheet.

Select the images and spreadsheet and zip those directly. Zipping
the containing folder only may not work.

The spreadsheet cannot contain any formulas.

If the upload program cannot find the image files, it is possibly
because it can not read the names. Make sure that the spreadsheet
contains text values only.

Full filenames must be used in the spreadsheet. The extension (.jpg
or JPG) must be included in the image file name, which is case
sensitive.

Spreadsheet must be named ImageData.xls. If the upload program
can not find the spreadsheet, confirm that it is named correctly
(case sensitive).

Data must start on the second line of the spreadsheet. There is only
one line for the column headers.

Adding extra columns to the sheet will cause errors.

Image names can not contain the characters “&” or “-”. Please

rename your images so that they do not have these characters.

You can upload more images in separate batches to any record at

any time. If you wish to delete images for a record, please contact

the BOLD Support Team through support@boldsystems.org.

BOLD assumes no license for images uploaded to the database. The image owner maintains the license and may change the license
on the images at any time. Revisions to the given license should move towards making the license more liberal over time as it is very

difficult to retract an open license and make it more restrictive.

If no license is chosen for an image, by default BOLD will forward all requests for that image to the owner for response. Adding a
license reduces that burden and makes access easier. BOLD encourages the use of CreativeCommons - Attribution Non-Commercial
Share-Alike, as this license has a good balance of protection and access.
There are three reasons for having images uploaded for each specimen on the BOLD database.

I. Quality Assurance - images can be used to confirm the taxonomic identification of organisms during sequence analysis.
2. Peer Review/Quality Assurance - once records are made public, peers can utilize your images and sequences to assist in their own validation

of related specimens.

3. Taxonomy Browser Taxon Profiles - a random selection of the images on BOLD for each taxon are displayed on the public Taxonomy
Browser at a highly reduced size (320 x 240) to create an online profile for each taxon that is stored in BOLD.




BOLD

Photography Guide

This guide has been developed with assistance from the Canadian Centre for DNA Barcoding in an effort to provide best practices for
taking voucher photographs. The BOLD database can accept up to ten images per specimen, so besides photos of a mounted or live
organism, photos of distinguishing features or habitat are also acceptable.

To provide the best specimen image for viewing on the web, the following guidelines should be adhered to when appropriate:
*  Please take pictures using the high quality mode on your camera (please note that BOLD can accept up to 20MP photos).
*  The specimen should be centered in the image frame.
*  Photos should be taken as close-up to the specimen as possible, leaving very little gap around the edges.
* lItis often beneficial to include a measurement scale in the image to provide a size reference or a colour scale to provide colour reference.
*  Background should be a contrasting colour where possible
»  Standardizing the aspect ratio during specimen photography for your project(s) will make your images easier to compare

*  Standardizing the position/orientation of each specimen will make it much easier to compare specimens across a project or BOLD.

See below for some common standardized orientations for animals, plants and fungi.

Herbarium Sheets:

¢ The full sheet should be included
in the frame

¢ The sheet should be oriented so
that text is legible in photo

* Label as “Herbarium Specimen”

Dorsal

* The anterior of the specimen should be
facing the top of the image frame.

* The specimen should be face-down, with
the dorsal aspect of the head visible.

Specific Features:
* These are often live

Lateral
* The anterior of the specimen should be

facing the left side of the image frame.
* The specimen should be oriented with
the feet towards the bottom of the image.

photographs with focus on
distinguishing characteristics

* For plants, these may include
opened fruit, adaxial veins, male
and female components

* Macro focus is recommended if
available

* Label as “Leaf”,“Fruit”,“Buds”,
“Bark”, etc

Ventral

* The anterior of the specimen should be
facing the top of the image frame.

* The specimen should be face-up, with the
ventral aspect of the head visible.

Whole Specimens:

* These are often live
photographs of the organism in
it'’s natural location

* The specimen should be
centered in the frame and
provide information such as
shape of plant, etc

* If shooting outside, ideal
environment has no wind and
is slightly overcast (to avoid
overexposure)

* Label as “in situ”,“Plant”, etc

Suggested orientations for photographs.

When entering a new orientation, please capitalize only the first letter and do not add any words (such as “Ventral view”). If your specimen does not fit into any of these

categories, then please feel free to create a new category of view. (Displayed Specimen Images:All Rights Reserved)
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Workbench: Trace Submission

Trace files provide support for sequences and should be uploaded
for every specimen record.They can be uploaded once the data
submission step is completed and BOLD has assigned a Process
ID to each record. This protocol assists in the submission of
trace files to BOLD. It describes the necessary format of the files
and the ancillary data that is required for the correct submission.

I. Confirm primers are registered on BOLD.
See page 8 for details on how to search the primer database to
confirm your primer is registered with BOLD.

2. Assemble Package:
The submission package consists of trace files (.abl or .scf),

Trace File * Complete (including extension) and identical file
name (case sensitive).

Score File Complete (including extension) and identical file
name (case sensitive).

PCR Primers Primer codes are case sensitive.

Fwd/Rev * Both must be filled in.

Sequence Primer

Primer codes are case sensitive.

Read Direction *

Forward or Reverse.

Process ID * Process ID of record, which must match Process
ID in BOLD.
Marker If sequencing multiple genes, the marker needs to

be filled in to match the short form marker code
in your project, such as one of the following:
COI-5P ITS, rbclLa, matK

Field definitions for accompanying trace submission spreadsheet.
* Required Fields

(2 blank columns
must be left after the
Process ID column)

corresponding Phred (score) files if available (.phd.l) and a spreadsheet with the file names and ancillary data. The submission
spreadsheet must be named data.xls and contain the columns described in the table to the right. This spreadsheet template is available

from the online version of this protocol in the Resources tab,
or at: http://www.boldsystems.org/submission Templates/data.xls

Steps:
A. Fill in the data.xls sheet with all the data about your files. To
easily create the list of the files in a folder, you need to open a
terminal window (Start > Run > cmd in Windows), navigate to
the folder where the trace and score files have been placed and
run one set of the following commands:

. Windows dir /b *.abl>ab|.txt and dir /b *.phd.| >phd.txt

. MacOS Is *.abl>abl.txt and Is *.phd.| > phd.txt

. Linux/Unix s *.abl>abl.txt and Is *.phd.| > phd.txt
These commands will generate lists of all the files in the current
folder. They will be saved as ab|.txt and phd.txt text files. You can
then open the text files and move the data into the appropriate
columns, as illustrated below.

B. These components (Trace files, Score files and Spreadsheet)
need to be placed in a single folder. Compress them all into a
single zipped file before submitting.

C. BOLD will accept a maximum file size of 190MB. Upload
the traces to BOLD by clicking on the link “Trace Files” in the
Uploads menu on the User Console. Select the zipped folder of
files, and choose the institution that performed the sequencing
to submit to BOLD.

Tips and Troubleshooting For Trace Uploads

* To obtain the Process IDs for a set of records on BOLD, click on “Data
Spreadsheets” under the Downloads menu on the left side of a project console.
Download the Progress Report (Downloads>Specimen Data) to get the Process

IDs that are assigned to each Sample ID submitted to BOLD.

*  Primers must be registered before upload. If the primers are not registered,
there will be an error.

*  Zipped file must be under 190MB in size. If the upload fails to initialize, it is
probably because the zipped file is too large. Try breaking it into more than one
upload, each with its own spreadsheet.

* Select the traces and spreadsheet and zip those directly. Zipping the
containing folder only may not work.

*  The spreadsheet cannot contain any formulas.

* If the upload program can not find the files, it is possibly because it can not
read the names. Make sure that you have text values only in the spreadsheet.

*  Full filenames must be used in spreadsheet. The extension (.abl, .scf, .phd.l)
must be included in the file name.These extensions are case sensitive.

*  The spreadsheet must be named data.xls. If the upload program can not find
the spreadsheet, confirm that it is named correctly (case sensitive).

*  Data must start on the second line of the spreadsheet. There is only one line
for the column headers.

* Do not add extra columns to the spreadsheet.

*  Trace files may not be downloaded or viewed BOLD until processed (up to

24 hours after they have been submitted).

Trace File Score File FEI A S'eq .Reat.j Process ID blank | blank Marker

Fwd Rev Primer Direction
KKBNAOQO|-04.abl KKBNAOOI-04.phd.1 BirdF1 BirdR| | BirdFI Forward KKBNAOO-04 COI-5P
KKBNAOO|-04r.abl KKBNAOO|-04r.phd.| BirdF1 BirdRI | BirdRI Reverse KKBNAOO-04 COI-5P
KKBNAQ002-04.ab KKBNAO002-04.phd.1 BirdFl1 BirdR| | BirdFI Forward KKBNAO002-04 COI-5P

Trace File Submission Spreadsheet (data.xls) completed with sample data.

You can upload more traces in separate batches to any record at any time. If you wish to delete any traces for a record, please contact
the BOLD Support Team through support@boldsystems.org.




Workbench: Sequence Submission

This protocol outlines the DNA sequence submission process on
BOLD, describing the sequence format and steps required for a
successful submission. Only users with sequence editing access
on a project may upload sequences.

I. Assemble Package:

The sequence submission package should consist of aligned
sequences in FASTA format referenced by BOLD Process IDs or
Sample IDs.

To upload with Process IDs, the FASTA header line must conform
to the following format: it should begin with a ‘>’ followed by the
Process ID, with any additional information separated by either
a bar (‘'), an underscore (*_’) or a space (‘’). There can be no
spaces before the end of the Process ID.

To upload with Sample IDs, the FASTA header line must conform
to the following format: it should begin with a “>’, followed by the
Sample ID, with any additional information separated by a bar (‘|').
Do not use a space or an underscore to separate information
from the Sample ID.

2. Upload Package:

BOLDSYSTEMS

Sequence Submission

Required fields for submission are marked with a red asterisk
Select id: [ Processid [
WMarkers: COk5P B

|Bmmvmsuy Institute of Ontario

Run site *:

To select an institution, begin to type in the name. BOLD wil retum maiches in a drop down box and clicking on a name will sefect it

Select institution responsible for generating the sequences being upioaded. If the insttution is
not isted, pleas registar it by clicking on the button below

Add New Institution

PASTE SEQUENCES IN FASTA FORMAT

>BOLDX001-12
AACATTGTACCTAATTTTTGGGGCTTGAGCAGCTATACTAGGAACAGCACTTAG
GGTAATCATTCGGGCTGAGTAGGTCAACCAGGCTCATTAATTGGGAATGACGA ||
AATTTATAATACAATTGTGACGGCCCATGCCTTTATTATAATTTTCTTTATGGTTAT ||
ACCTATCATAATCGGAGGATTCGGBAAGTEGTTAATTCCTTTGATACTCGGGGT ||
CCCTGATATGGC TTTTCCCCGGATAATAACATAAGATTTTGGCTTCTTCCTCCT ||
TCATTAACTCTTCTTATAATTGGGATACTAACAGAGGGGGGEGCCEBTACAGET ||
TGAACAGTATATCCTCCCCTATCAMGGAATATTTCTCACTCCGGAGCAAGGGTT
GATCTGACCATTTTTTCACTTGATTTAGCAGGTGCTAGGTCTATTGTAGGAGCTA ||
TTAACTTTATCACTACCATTATTAATATACGAGCAGCAAGAATATCCCTAGACCGA
ATTCC

>BOLDX002-12
TACTTTGTATTTAATTTTTGGAGCTTGATCAGCTATAGTTGGCACTGCTTTAAGA
GTAATTATTCGAGCBGAACTTGGTCAACCAAGGTCACTTATTGGAMCGATCAA *
ATCTATAACACTATTGTCACTGCTCATGCATTTGTTATAATTTTCTTCATAGTGATA ™
CCGATCCTGATCGGGGGECTTCEGTAACTGGCTAGTTCCTCTTATGCTTGEGGC

Submit Cancel

Sequence Upload Form

You can include up to 1000 sequences into one upload. Upload the sequences to BOLD by clicking on “Sequences” in the Uploads
menu of the User Console. Select the marker and the institution that assembled the sequences. Paste the sequences into the text box.
When confirmed, “submit” to upload the sequences. These will appear immediately on the records.

*  If you wish to replace a sequence on BOLD, simply upload the new one with the same Process ID or Sample ID.
*  To delete an individual sequence, you can do so by using the Delete button within a record’s sequence data page (for more info on Sequence
pages, please see page 12). Contact the BOLD support team through support@boldsystems.org for batch deletions.

Workbench: Sequence Editor

NEW! The online sequence editor is a new feature in BOLD
version 3.6. This tool provides the ability to assemble contig
sequences from good quality bi-directional trace files. Further,
this tool allows users to edit base calls, and upload the sequence
directly to the record.

Once trace files have been uploaded to a BOLD record, a user
with sequence editing permission can select the traces and choose
the Sequence Editor button from the Sequence Page (see page 12
for an illustration of this page).

The Sequence Editor application, illustrated to the right, aligns the
forward and reverse traces and generates the contig sequence.
Base calls may be inspected by hovering over a peak, which
highlights the corresponding peak and nucleotide. The quality of
each peak is disseminated by the colour gradient right above the
nucleotide bases, with green representing a high quality call and
red representing a high degree of ambiguity. Users can choose
to edit base calls by clicking on a nucleotide which opens the edit
base dialog. The save button in the top right corner allows the
user to save the sequence to the BOLD record.

BOLDSYSTEMS  Databases | Taxonomy | Identification | Workbench | Resources

EDITING: EZPPP052:08  TRACE 1: C [QV61] TRACE 2: C [QV81)]

QVLEGEND 50 40 30 20 m. Save

T O

TTT CATAA
CATA

GC
GC

Y B B B 0 Kl El B B B W T B B B A T B L

Sequence Editor




Workbench: Primer Submission

New primers need to be registered on BOLD prior to
submitting a trace file package. To register new primers, select
“Register Primers” from the User Console. Please note: If a
primer sequence has already been registered under a different
code, you will be provided with the registered code to be used
in your submission. Primers you register on BOLD can be
edited at any time after they are created (e.g. to make them
public).

Primer Code Create a code for the primer. If the primer is
already published in a manuscript, please use

the code that is in press.

Primer Description | A description of what the primer is used for.

Alias Codes

Other known code names for the primer,
separated by commas.

Select the target marker from the controlled
list (e.g. ITS, COI 5, matK etc.).

Select “Yes” if it is a cocktail primer. This will
create extra fields to add multiple sequences.

Target Marker

Cocktail Primer

Primer Sequence Fill in the sequence(s), 5’ to 3'.

Direction Select the direction of the sequence.

Reference/Citation | List references and/or citations.

Notes
Publicly Available

Any notes about the primer.

If the primer has already been published, or
if you wish to make it publicly available, this
should be left public. The other option is to
keep the primer private until publication.

Field definitions for Primer Submission.

Workbench: Bibliography Submission

Users can submit bibliographies to BOLD using the Bibliography
Submission Form available in three locations:

*  From the User Console under Data Uploads

*  From a Project Console or Dataset Console

*  From a list of searched records (Record List page)

Any user with edit sequence or edit specimen permissions to
records will have the ability to submit a bibliography connected
to those records as primary or secondary associations.

The primary and secondary GenBank accessions can be filled
in here, separated by a line.These accessions will auto-populate
in the form for the records selected if the submission is from
the Project Console or Record List. (See page 27 for details on
submitting records for GenBank Accessions via BOLD)

The publication details will then appear in the Publication
Database, and the citation will appear on each record.

BOLDSYSTEMS

Primer Submission

View Primers

Required fields for submission are marked with a red asterisk.

Primer Code (3 to 12 letters) *: CAS18sF1

Primer Description: Forward primer for ribosomal internal transc

Alias Codes (Comma Separated):

Target Marker ":

L

[ No & ; A cocktail is a standard combination of multiple
primers using one reaction.

Cocktail Primer:

Primer Sequence (' to 3) *: TACACACCGCCCGTCGCTACTA

| Direction [%]

Wi, ¥=J., D.-X. Zhang, and L.-J. He. 2003
Evolutionary conservation and versatility

of a new set of primers for amplifying the
ribozomal internal transcribed spacer A

Direction *:

Reference/Citation *:

Notes:

Publicly Available: | Make This Primer Publicly Available | 2 ]

Note: Primer sequences should nof contain spaces. Any space found will be stripped
before submission.
Submit Cancel
BOLD Primer Submission Form
Bibliography Submission - WEAI
Required fields for submission are marked with a red asteriskc
Article Title *: Aquatic Insects of Canada Survey Example Publication
(Webb, J.
Authors *;
Journal *: Molecular Ecology Resources
Year *: 2012
Volume *: 38
Issue *: 5 @
Pages *: 96-115
@
@
PDF URL: hitp:tfonlinelibrary.wiley.com/doil 0.1111/.1365-294X.2012.05512.x/pdf %
L]
Dol: 10.1271/journal pone. 0036562 1 =

PubMed Central Id:

Open Access:

Abstract *:

Date Published *:
Date Revised:
Language:

Keywords:

Associated Records:
(GenBank Acc. only)

=

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nulla dignissim,
dolor sed vehicula luctus, neque lorem pulvinar mi, sed ultrices risus dui
ullamcorper eros. Nam aliguet, arcu nec ultrices aliguam, guam libero
eleifend ante. id condimentum nulla risus quis ipsum. Sed porttitor, nulla

‘a imperdiet commeodo, nisi guam molestie lectus, at euismod ante orci A

2012-06-22 (rYYY-MM-DD)

2012-06-12 (YYYY-MM-DD)

DNA Barcoding, COI. Insects, Aquatic

Primary Secondary
(Records generated by authors) {Records cited by authors)
Joseatie

0662101 m

0661553

JOBE2120 +

JOBE1757 v

JOBE3013 P

# Confirm that primary records were generated by authors

Submit Cancel

BOLD Publication Submission Form




Workbench: User Console

The BOLD User Console is the landing page for users who have logged in. This console allows for rapid access to frequently accessed
projects, near real-time reports on project activity as well as powerful search tools.

Data Uploads

Upload sequences, traces, images, primers,
and bibliographies directly from user
console.

Real-time Activity Reporting

BOLD maintains a detailed log of all the ac-
tions taken by users in the system. This log
is transformed into a report where events
pertinent to each user are extracted and
displayed on this console. As users work
together on projects, submitting and refin-
ing data, the Activity Report allows them to
stay informed on the steps taken by their
colleagues. Logs can be downloaded, al-
lowing users to keep personal records and
perform additional analysis. Users can also
filter recent activity for a particular user or
action by using the search field at the top
of the Most Recent Activities panel.

Searching

The newest version of BOLD introduces
an integrated search bar accessible from
the User Console, Project Console, and
Project List. It includes a project search,
where a user can jump directly to a project
by entering the code in the project search
field. If the code is not known, the user can
generate a short list by entering a project
tag or part of the project title.

The second search functionality, available
by clicking on Records: “Search”, opens the
workbench Record Search interface, which
allows users to search for records based
on search terms consisting of geography,
taxonomy, tags, sequence length, and pasted
lists of identifiers. Records retrieved from
a search can be downloaded or analyzed
right on the system. See the next page for
further details on the Record Search for the
workbench.

Datasets

The User Console provides access to the
Dataset framework, including the options
to create new Datasets and view existing
public datasets. For more details, please see
page 26.

BOLDSYSTEMS

User Console

Masha L. Kuzmina

Databases | Taxonomy | Identification | Workbench | Resources

Print

Code | Tag | Title Search

Full Project List

New Project

Campaign Name

Arctic Lite (PROBE

Barcoding Applications
Barcoding at the African Genter (ACDB
Educational Barcoding Initiatives
Finnish Barcode of Life

General Projects

Lepidoptera of NA Phase Il
Marine Life (MarBOL|

Pests and Invasive Species
Plants of Canada

Problematic Samples

WG1 2 Land Plants

WG1.8 Marine Bio-Surveillance
Total Count

New Dataset

Public Datasets

Person
Gary Saunders

Tanya E. Moore

Daniel C. McDevit

Kyatt R. Dixon

Steven G Newmaster
Ragupathy Subramanyam
Anuar Rodrigues

Alex V. Borisenka

List all the projects you have access to

Create a new project

Code Title Specimens Sequences
Records You Have T—y
Records You Manage , 272" BCL  Baro Golorado lsland Lianas 716 e
o 951 projects]
sgop SE QLD rainforest DNA 0 matk:0, tmH-psbA0, rocLa0
26[1 projects] 39 [3 projects] barcoding project
0 2781 [18 projects] Five critical groups of the . 5
: ! BOCEX o ASH 273 focL:2, matk:1, tmH-psbA:12
= L0 oot MHPAG Plants of ACGS (n progress) 7148 maik:3190, rbela 5010
ST o] MEDPL Medicinal Plants 1824 matk:0, tmH-psbA, rhcLa
0 1735 [2 projects] WABLK Wabikon Lake Forest Plat 815 mﬁgg‘é"””sm“‘
0 1471 [17 projects) ANGMD Angraccums of Madagascar 475 ITS2:111, matK:313, rbcLa:360
0 1118 2 projects)
[2peiectl MKCRA Crassulaceae in Mexico o4 IT52:90, matK:3, rbeLa:04
0 LSS 7 recks] nom  Mortnem Nowwegian Vescular o ITS2.628, malK.0, rbeLa871,
98[6projocts] 1229 6 projects] NNOR 1 rts thellike 2
14943 [16 projects] 17335 [57 projects] IDRCG Trees of Ghana - project IDRC 1518 ITS2:0, matK:1075, rocLa:1271
0 34075 [137 projects]
[137 projects] SAFH Southern Africa Flora Holding 27 matk: 1427, rocLa:1798
18805 (35 projects]  B147 [331 projects] = Projeat
e
Show [ 25 4] entries Search:
Timestamp Who Action Project
Oct15,2013 1223 Gary Saunders Deloto-Soquences (1) ABMMC
Oct15,201312:22  Gary Saunders Moditv-Seauences (2 ABMMC
0ct15,201312:22  Gary Saunders Modify-Seauences (3 ciean
Oct-15,201310:58  Brucs A.Bennett  Modifv-Soecimens (1 BBYUK
jSaarnd Drjecty Oct15,201310:57  Bruce A.Bennelt  Modify-Specimens (1) BBYUK
et projects) Oct15,201310:52  Brucs A.Bennett  Modify-Specimens (1 BBYUK
154 projects Oct-15, 2013 10:40  Gary Saunders New-Sequences (1 GIGAR
93 peojacts Oct-14,2013 10:57  Masha L Kuzmina  Modify-Sequences (25! BCIL
50 projects Oct-14,2013 1008 Mashal Kuzmina  Delete-Sequences (14]  BCIL
31 projects Oct-14,201300:12  MashaL Kuzmina  New-Sequences (541 BCIL
30 projects Oct-11,2013 1838 Anuar Rodrigues New-Traces (190] FBPL
29 projects Oct-11,201316:37  Anuar Rodrigues New-Traces (95] FBPL
27 projects Qct-11,2013 1835 Anuar Flodrigues New-Traces (95] FBPL

Sequences  Traces

Images || Primer

Bibliography

User Console for an example user

NEW! In the Project Search bar (available on the User
Console, Project Console and Record List), users can search
for multiple projects at once by entering more than one
project code, separated by commas. For example, searching
“NEOSI,LHSMI” will merge those two projects together and
provide a consolidated project console.




BOLD

Workbench: Record Search

The record search interface in the BOLD workbench allows for rapid access to large numbers of records by searching across a number

of parameters.

To search across all records that a user has access to, select the “Search Records” button in the User Console or Project List. The
form also gives the option to add in all public records on BOLD. Within a Project Console or Record List page, the search allows users

to choose from searching within the project, or across the entire workbench.
NEW! The newest version of BOLD includes several new search parameters, including specimen depository, collection date ranges, ,

and GPS-based polygons.

The results from the search will appear in a Record List like the one illustrated on page 25.

Sequence Length

Taxonomy Searches  specific taxonomic names. Use
quotes to surround Species name and
separate multiple taxa by spaces. Example:
“Bos taurus” “Bos indicus”

Geography Searches the country and province names. Use
quotation marks to surround multi-word names
and separate multiple terms by spaces. Example:
“Costa Rica” Mexico “United States”

Marker and Filter results by the presence of a sequence for a

specific marker, as well as defined length range.

Tags Enter terms found in tags on records
Depository Accepts depository institution names.
Extra Info Accepts terms that appear in the “Extra Info” field

on specimen records.

Collection Dates

Allows for a date range to be specified.

Region of Map

Searches for records with GPS coordinates, which
are found within a user-defined polygon area on
the map. A polygon can consist of many points but
it must contain at least 3 points on the map and
be close-looped. The returned results will have all
of the records which have GPS coordinates within
the polygon and to which the user has access to.

List of Identifiers
(2nd Tab)

Search by Sample IDs, Process IDs, GenBank
accessions and BIN URIs. Can be used in
conjunction with the above fields to return the
intersection of records.

e, <)

Taxonomy Coleoptera
Geography (Country or Province)
Sequence Length | Marker + | Min: Max:
Tags

Depository

Extra Info

Collection Date (Range) From To (Ex. 02-0ct-2005)

List of Identifiers

E Region of Map

GPS Polygon: 1 | Clear selection
W

s Callahder o R
Satellite
Fes[Je
vr'riParﬁ
o P
B Petawawa, "
™ - L West
e Pembrokes# Prdh
I Park =
Rer
¥ Sound Hunloaville

Bancroft
Map data 82013 Google - Terms of Use

Haliburton

[3 Include public records

Search Records Clear Cancel

Search within
project

If accessed from within a project, the record search
will remain restricted to that project unless the
checkbox is unchecked.

Include public
records

Checking the box at the bottom will allow the
search to go across all public data on BOLD, as
well as the records in projects the user has direct
access to.

Search Parameters Available

Record Search window, showing a polygon defining the boundaries of a
National Park.
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Workbench: Creating a project

To upload Barcode records to BOLD, a project must first be created in which to house the records. From the User Console, select
the ‘New Project’ button from the Project Management menu.

All project details can be edited at any time (with the exception of Project Code, Project Type and Project Manager) by simply clicking
on ‘Modify Project Properties’ in the Project Options menu of the Project Console. Only the Project Manger is able to modify these
details.

Project Title Please create a deSCI"IPf.IVe name. BOLDSYSTEMS  Databases | Taxonomy | Identification | Workbench | Resources
Project Code* A 3-5 letter code that needs to be unique across : e
BOLD. A good approach is to use initials and 2 or New Project Submission
3 other letters as an acronym for the title.
Required fields for submission are marked with a red asterisk.
Project Type* Choose between the following options: s Pl o g
+ Data Project (contains records) o Cese PLANA (A umigoe 35 ther code
+  Folder Project (contains other projects) e R A )
Primary Marker* | Select the primary marker. Primary marker e e P r oo B e
Y P Y Y
options are: COI-5P, rbcL, matK, ITS, 18S-3P, 18S-
V4, tl"nH-psbA Supporting Marker(s): ( :a\:usunnumnu Markers o)
X (For additional markers, please contact BOLD Support Team at rg)
Supporting Select as many secondary markers as needed from Canpsign (Wet2 Lans Parss B)
Markers the list of registered markers. Place in container ( Pt D
Campaign Select the name of the campaign the project is e ST 13 et a dos ot Yok Pt e rlar e g o (0 31 .4 e 1.
. N editable or removable at any time by cpening the project properties modification page. (For additional predefined
Part of |f des|red_ tags, please contact BOLD Support Team at support@boldsystems.org)
" " " " [ Select Predefined Tags |4 or enter tag: Add Tag
Place in Select the name of the Folder Project if desired.
CO ntai ner Project Description *: ziﬁ:ﬁﬂgffimﬂ"“m" ‘plant bargede,
Tags User-defined or controlled tags may be selected. 15 ersrcrs i)
Bounding Box: Top Left: Bottom Right:
Project Enter a summary of the use and intention of the el e - o
. . . Project Access: 0O
Description* project. |5 - 500 characters. J AREDLD uecb ol sk s sy, and deverioc o i)
Bounding Box Define the bounding box of the collection area e R R oo ses Dat s
covered by the project using GPS coordinates. Tosolocauser ooginto [Foraues Aowar ] Ao oy ) viow Dowrionn @ £t Gonspocimens ¥ Adato Dataser
- - - — e e the festorf2st [Bennett Bruce A @ Anayze only @ View, Download () Edit =] Ed:r[ Specimens g Add to Dataset
Project Access Check to make project publicly visible on BOLD oo | CI| C)omen (Jeommrm G en [ eerrn (5 e
. h BOLD P bI. D t P t I select IL. To femove a user, | [ Analyze only (] View, Download (] Edit [ Edit Specimens. [ Add to Dataset
and submit to the ublic Lata Fortal. Sty Cafats {heir e ko O Analyze only ([ View, Download () Edit O EditSpecimens () Add to Dataset
el Add Users
Project Manager | The person who creates a project is automatically
the Project Manager.
Save Cancel
Assign Users Other BOLD users can be added to a project. New Project Form
Different access levels are described below.
Sequence Access:
*  Analyze Only - user can perform analysis
on the data, but cannot view more than a
summary of the data (sequence and related
information remain hidden).
*  View & Download - user can view or
download the sequence data, as well as
analyze. . .
«  Edit Sequences - user can upload trace files, Please note that the person who creates a project is
upload, edit and delete sequences, as well as automatically assigned as the Project Manager. To change
view and analyze. the project manager, the current Project Manager must send
Specimen Access: a request to the BOLD support staff through support@
p . .
+  Edit Specimens - user has control over boldsystems.org.
sample identifiers, taxonomy, collection
data, and images of the specimens: this edit .
permission level is intended for project Supporting markers are added upon request. If a marker
managers, collectors, and taxonomists. required is not on the list, please contact BOLD support
staff to register one through support@boldsystems.org.
NEW! | Dataset Access € g peie 4 &
*  Add to Dataset - users can add records to
datasets, which can be used for analysis or
publication purposes.

Field definitions for BOLD project creation form. * Required Fields




Workbench: Managing Data

Once a project has been populated with the specimen data, images,
traces and sequences, it will resemble the figure on the right.

Project Console

The project console presents an overview of the status of records
within the projects as well as an audit trail of the activities in
the project. This includes a report of the number of specimens,
along with tallies of any missing components of the records. Also
included are graphs to provide a quick visual overview of the
project, as well as a list of all the users with access to the project.
The links on the left provide access to uploads, downloads and
various analysis tools.

Project Managers will see the “Modify Project Properties” button
with which they can change the project title and description, add
or remove markers, and add, remove or modify permissions of
users at any time. The Project Manager also has access to publish
the records in the project to GenBank. (See page 27 for more
details on GenBank submissions.)

To access the records within each project, click on “View All
Records” in the project options menu. NEW! The Project Search
and Record Search options appear in the search bar at the top.

Record List

A Project Record List is the full list of all records within a project,
along with the actions and tools open to a project member.

The record list gives access to individual specimen and sequence
data for each record. The arrows along the column headers can
be used to sort the records in ascending or descending order by
title. Users can select specific records for download, analysis, or
annotation using the checkboxes or project data options.

NEW! The Home Project button appears after a record search,
and displays the Project Code column, to help users find the home
project for a record.

Flags
*  lcons appearing next to a record indicate the presence of certain
characteristics of a record; see legend to the right for more
details.
* If a sequence contains more than |% ambiguity and won’t
meet the Barcode Standard, the ambiguous character count is
highlighted in red.

Users with full permissions can move records to another project
or add them to a dataset by selecting the records needed and
then clicking on the appropriate link in the Options menu. The
destination projects and datasets that will appear in the list will be
ones in which the user has full permissions.

Click on the Sample ID or the Process ID to access the Specimen
Data and Sequence Data respectively, for each record. These are
illustrated on page 12.

SYSTEMS  Databases | Taxonomy | Identification | Workbench | Resources

Project Console - Indo-Pacific reef fish community assembly [[PCOM]

[

PROJECT DATA VIEWS

View All Records.

User Console

SPECIMEN AGGREGATES
Dis i

Specimens
(% complete)

coisp. 512/513 (898%)

165 498513 (7.1%)

oviB 414/513 (80.7%)

BiN:
Countries:

Taxonomy Breakdown:

|

= Pomacentridae (famit) (220)
= Labridae (family) (184)
B Chaetodontidae (famit) (109)

Saqs lacking successtul traces:

Saqs with stop codons:
Contaminated seqs:
Problematic records flagged:

Spec

Specimen records:
Lacking geo reference:
Lacking country:
Lacking photographs:
Nor-barcode compliant:
Specimen Depositories:

Universite de La Reunion, Laboratoire
= gEcologe Marine (421)

Museum National dHisteire Naturell,
= pans (92}

Project Access

Managor
Nicolas M. Hubert

Users

Emmanuel Paradis

Rogis Hoodo

Chiistopher Moyer
Henrich Bruggerann
Sergo Planss

Project is publicly visiblo

Specios.
(% complete)
1661166 (100%)
1517156 (96.8%)
1201156 (76.9%)

152
Madagascar(236)
France(185)

Fronch Polynosia(92)

e tespen
colspis)
ovTBizs]

nicolas hubert@ird

emmanuel paradis@rd 1
fogis hocde@ird.fr

meyerc@siedy

honrich bruggemann @uriv-rounion.r
planes@univ-perp

™ Published

Hubert N, Meyer CP, Bruggemann HJ, Gue &#769:fin F, Komono RL, ot al. (2012)

Cryptic Diversty i Indo-Paciic Coral-eef Fishes Revealed by DNA-Barcoding Provides.

New Support to the Centre-of-Overiap Hypothesis. PLoS ONE 7(3): c28987.
1:10.1371/joural pone. 0026387 (PDE]

oroje

Tite: Indo-Paciic reet fish community assambly
Code: IPCOM
Indo-Paciic

coral oo fishos
Marker(s): COFSP, 165, CYT8.
Uppor Loft: NIA

Bounding Box Coordinates:
Lower Right: NA

show( 25 Search:

Timestamp Who Action

Oct-11, 2013 19:24 Bonjamin Victor New-Tag (1
Fob-14,20132320  Nicolas M. Hubert ModiySpecimens (1
Feb-13,20131356  Benjamin Victor New-Comment (1
Doc-13,20121554  Benjamin Victor New-Tag (1

04, 2012 13:10 BOLD Data Manager
Nicolas M. Hubert
Nicolas M. Hubert

Nicolas M. Hubert

Modi:Specimens (165)
Modiy:Specimens (1
Modiy:Specimens (1
Modiy:Specimens (1

Jan-30, 20120526
Jan30, 20120524
Jan30, 20120524

Jan+16,20120656  Nicolas M. Hubert ModifySpecimens (1
Jan-16, 20120655 Nicolas M. Hubert Modiy:Specimens (1
Jan-16,20120685  Niolas M. Hubert ModiSpecimens (1

Showing 1o 11 of 11 entries
rst | [ previous | [ [Next

Download Activity Report: | LastWeek | LastMonth | Last 6 Months

Sequenco Qualty Stats

Last

High dium Low Unrliable
(1% Ns) (2% Ns) (<% Ns) (4% Ns)
corse 081 018 o o
ovte 078 o 024 o
165 %8 12 o [
Trace Qualty Stats
High%)  Modium(%)  Low®%)  Falled(s)  Total
165 202 415 531 762 603
corse  ere7 1035 755 1413 821
cve 581 2207 95 1023 02
440 840 840 1001+
Seq Length (bp)

Project Console

BOLDSYSTEMS

Databases | Taxonomy

Identification

‘Workbench

Resources

2 print

Record List - Indo-Pacific reef fish community assembly [[PCOM]

Downloads.

794 Tags & Comments 98
Showing Records 110 100

Projoct Data :(Solect

dentfication
Halhoores margartacous
) Anampses melagrides
Halhooros margartacous
()G inormis
hoioinormi
 Chalio inarmis
Labroicos dimidiatus

Labroides dimidatus

Records Per Page

COLSP:512 1681498 CYTB: 414 Spocimens: 513

1)

[e—
Labrokdes icokor & © mmm
st S — o myo emm
o asszoma narvicks : % w, emm
Racord Flag Lagana b E
e - N .
o, oo coran mags of oo Thalasoma parovicke ?| éfs | GPS coordinates present for record
T s presr 0 8
e ' Thalassoma hardwicke N — .
u 552“; ::‘T — | = Images present for specimen
& ‘sequence. Thalassoma hardwicke A
ST hatsssoma e ;| The number of traces present
Pt s s o
e o
lssons e == | Stop codons present in sequence
Record List — -
4 | Contamination present in sequence
@ Flagged record, not in ID engine
" - -
|l | Sequence is Barcode Complaint

BOLD Record List icon legend




Workbench: Datasets and DOIs

Managing data with projects on BOLD is very efficient for coordinating sequencing activities and digitization of specimen records.
Projects allow for the effective management of permissions by ensuring that any single record can exist only in one project. Datasets
extend this functionality by allowing the creation of named collections of records by taxonomic, geographic or thematic criteria.

Any user can create datasets and add records they have Dataset Level access to. A record may appear in multiple datasets, but is still
linked to the original record. Changes made to the original record are automatically synchronized with those in datasets.

A single dataset can hold up to 25,000 records, for assembly of large collections for publication in GenBank or public release.

In addition to providing accessions through GenBank for records in a dataset, BOLD, through a partnership with DataCite, can provide
a single DO for each dataset. The assigned DOI can be used in associated manuscripts in place of supplementary tables and can be
referenced when used by others.

Creating A New Dataset

Once logged into BOLD, select the New Dataset button in “Your Datasets” section of the User Console. By choosing to make the
dataset public, the user is provided with the opportunity to request a DOI.

SYSTEMS

Databases | Taxonomy | Identification | Workbench | Resources

New Dataset Submission

Required figids for submission are marked with a red asterisk.

Dataset Title *:

Dataset Code *:

Dataset Description *:

New species of Canadian Plusiinae

DS-|PLUSCA | (A unigue 4-8 character alphanumeric code)

A selection of records utiized in an upcoming (15

manuscript of a new species of Plusiinag in Canada

Dataset Access:  publicly visile

(Al BOLD users wil be allowed to view, analyze, and download sequence data)
Bounding Box: Top Left: Bottom Right:

Lat: Lon: Lat: Lon:

(For geog

Save Cancel

The BOLD Dataset creation form with DOI request shown.

Adding And Removing Records

You hawve elected to make this dataset public. Please confirm that you want
to proceed.

If public, this dataset will be accessible in the BOLD Public Data Portal
within 48 hours. The records in this dataset can be retrieved using the
following permanent URL: http:/ /www.boldsystems.org/index.php
JPublic_SearchTerms?query=<DATASET CODE=>.

BOLD now supports minting of Digital Object Identifiers (DO1)* for
datasets so that they can easily be used in publications and subseguently
cited. Please request a DO if this feature would be useful.

Request DOI

* DOI's are persistent identifiers used to identify and cite publications but
are also very useful in citing data directly.

Proceed Cancel

A

Users can search for and add records to a dataset in batches of up to 2,500 records at a time from a record list page.

NEW! The ability to remove records from a Dataset is now available in the Record List for a particular dataset. Users can select
individual records to remove from the dataset. For further assistance with BOLD Datasets, please email support through support@
boldsystems.org.




Workbench: Publication of Records on BOLD and GenBank

Publication through BOLD

To submit records to the BOLD Public Data Portal, the Project Manager can make a Project or Dataset public. This option is available
in the Project Properties form which the Project Manager can access by clicking on “Modify Project Properties” within a Project or
Dataset.

Once GenBank accessions have been obtained, users can submit a bibliography to the BOLD database following the directions on page
21. This will associate the publication with the records using the GenBank Accession numbers. This citation will appear on the records
in the workbench and the Public Data Portal.

Publication to GenBank, NCBI

BOLD shares a tightly integrated data exchange pipeline with NCBI (GenBank) that allows for the automatic submission of data
to GenBank. Users are only required to fill in the author and publication information and which is sent to GenBank along with the
specimen, sequence, and trace data which has been transformed to the required formats. GenBank responds directly to the user with
the accessions for their records to be included in publications. Accessions are also sent to BOLD to ensure bidirectional linkage.

The data exchange pipeline is further utilized to send GenBank updates to records. Identifications of records submitted through

BOLD to GenBank can still be refined and updated as new information is obtained. Changes to the taxonomy of BOLD records are
automatically sent to GenBank on a weekly basis so that GenBank has the most current and up to date information.

To submit a set of sequences to GenBank, the Project Manager can BOLDSYSTEMS
access the form shown to the right via the “Submit to GenBank”

button within a Project or Dataset Console. Project Publication - KALLY
All records within the project will be submitted to GenBank. If
Required fields for submission are marked with a red asterisk. Please use only English characters.
only a subset of records need to go to GenBank, then the records ! e
ShOUId be moved to a new PrO]eCt or copied toa BOLD Dataset Publication Title *: [ s comparison of twa BNA barcode markers for species discrimination in the red algal family Kallymenia
which can be submitted.
Author List  * At laast ona author is required)
. . First Name: | Biigette M1:E. Last Name: | Ciarkston Suff: (—_18)
GenBank accession numbers are generally returned by email to e e
First Name: | Gary M1z W, Last Name: | Saunders Suffix: :]
the corresponding author within five business days. The accession B TP wavame| | s 9
numbers will be associated with the records on BOLD once they REE s e e
are available First Name: M1 Last Name: Suffix:(—_18)
' Add Author [#
Submissions to GenBank from BOLD are automatically locked Gonasponding Author (st s bo n autror )
for | year to allow time for publication. If the publication is Fretemo g o
released sooner than one year, the corresponding author should . INZ"‘ £ EF“I" ket
. . . astName *: [ giagton mail ™ Ty carks@unb.ca
contact GenBank directly to request public release at the time of sue ) T =
publication. O [Fradarckon |
Institution *: [ ivarsity of New Brunswick State / Provinee ™t [Now Brunswick
Department*: [pomny Deparment | ZpiPostal Cade * [Tarear |
Contact the BOLD support team through support@boldsystems. Courty (G 9
org for assistance with any aspect of publication.
Pleasa doubla chack your data befora requesting submission to GenBank. Your submission requast
will put in queue for final quality checks and will be forwarded to GenBank ance validated
o
'~ Submit an update of these records to GenBank if they already have accessions.
NEW! To access the list of GenBank accessions for ik
GenBank Submission Form * Required Fields

a set of records on BOLD, download the Progress
Report spreadsheet from the Downloads Menu, under
Data Spreadsheet. Alternatively, select the “Summary
- Specimens, Localities, and GenBank” within a Project
Console or Record List, to view accessions.




Workbench: Analytical Tools

BOLD includes core and extended tools to analyze specimen and sequence data:

Core Analysis Tools

* Image Library: Compare morphological characteristics

* Distribution Maps: Interact with geographical data

*  Taxon ID Tree:Visualize a neighbour joining tree with
matching images

*  Barcode Index Numbers (BINs): Barcode clusters (see
page 10)

* ldentification Engine: Locate closest matches to an
unknown sequence (see page 6)

Extended Analysis Tools

*  Distance Summary: Browse sequence divergence at
multiple taxonomic levels

*  Sequence Composition: Explore compositional variation
at all codon positions

e Barcode Gap Analysis: Evaluate the Barcode gap

e Accumulation Curve: Review sampling efficiency

e Alignment Browser: Diagnose unaligned sequences

*  Diagnostic Characters: Examine polymorphism

*  BIN Discordance Report: Utilize BINs to highlight
possible issues

Workbench: Image Library

Once images have been uploaded to a project, it is possible
to view them in two ways. The first is by opening an individual
record where any corresponding images will be displayed below
the specimen data.The second is via the Image Library in order
to view a group of specimens, as shown below.

The Image Library displays one image per specimen and allows
users to choose a specimen orientation view in order to
compare morphological differences between specimens. This
tool is useful for diagnosing contamination or misidentifications
as taxonomy is displayed below each image.

NEW! The specimens can be displayed sorted by identification
or BIN. In the general options, users can also select how many
images to display per row and per page.

Image Licensing is viewable upon mouse rollover. To view the
attribution and further details on specific images, open the
specimen data page from the record list.

Tip: Run Multiple Analytic Tools in Parallel

Use the email analysis option to run multiple analyses and
have the results emailed when the analysis is finished.
Results can be stored for up to 4 weeks, saved for future
comparison, and links to the results can be shared between
collaborators.
Find this option on the parameters page for most analysis

tools.

SYSTEMS

Image Library - FBLRH

Parameters

Records Included

Filtor Image by Orientation:
Aspect Ratio:

Result Summary

Total Records:

Allrecords
Dorsal
Original

2 Print

Re-render images: [ 4 5] per row

“ b

BC 2SM Lop 25621 [Porsal]

Argynis agija
BIN URI: BOLD:AAB2322

BC ZSM Lep 30642 [Dorsal]
Iphicidos podaius
BIN URI: BOLDiAAB2272

BC Z5M Lep 24966 [Dorsal]

olargus
BIN URI: BOLDIAAA330S

BC ZSM Lep 67108 [Dorsal]

Nymphalis polychioras
BIN URL: BOLD:AAB3503

300 Records Per Page - Pages: 1 2

BC 25M Lep 27060 [Dorsal] BC ZSM Lop 25482 [Dorsal]

Papilo machaon Ponyommatus carus
BIN URI: BOLDIAAAS 810 BIN UR: BOLDIARAG303

BC ZSM Lop 30666 [Dorsal] BC ZSM Lep 32139 [Dorsal]

o s doryias Colas atacarensis
BIN URI: BOLDAACESS95 BIN URI: BOLD:ABZ4715

Image Library for Lepidoptera (Displayed Specimen Images: Copyright 2010,
Bavarian State Collection of Zoology)




Workbench: Distribution Map Analysis

The Distribution Map plot the collection points for a selected set of specimens when geographic reference data is available.There are
two versions available for use, including the Interactive Map which is new in BOLD version 3.6.

NEW! Interactive Map

GPS points are clustered on the map in coloured circles,and single
records are signified by a blue marker. The circles indicate that
there are multiple GPS points clustered there - hovering over
these circles will display the bounds of the cluster. Green circles
indicate that there is more than | point, yellow circles have more
than 10 points, and orange circles have more than 100 points.

The square symbol in the upper right corner of the map is a
search tool that allows users to draw a rectangle on the map to
select all the records that fall within that region. The records can
then be searched on BOLD in order to allow users to download
or run further analysis on that subset of records. It also allows
users to edit records to quickly correct GPS points, if they are
found to be incorrect.

Users can zoom in out or on the map using their mouse scroll
wheel, or with the plus/minus buttons provided in the upper left
hand side. Clicking on one of the GPS cluster markers will zoom
in to that cluster.

The Interactive Map is built on the open-access platform
OpenStreetMap and therefore can be published, re-used, and
modified at the user’s discretion.

Google Earth

The Google Earth map is a display of the specimen collection
points in the program Google Earth.This is free software that can
be downloaded from the web. Google gives permission for use
in publications as long as the Google logo remains on the image.

The Google Earth map is a portable KML file download which can
be shared among colleagues. It is available by clicking on the “Open
in Google Earth” link at the top of the Interactive Map. This file
has embedded specimen images, along with specimen identifiers,
country, province/state, institution/collection information, and the
Extra Info field.

Interactive Map - WALPA Print

Records can bo solocted using the rectangle seloction 120l (1op right on ma)

458

n7
Pémn
3545

383

Leafist | © OpenSirestilan contributors

Mouse over a cluster to see the bounds of its children and click a cluster to zoom to those bounds

Interactive Map

2] Specimens

‘SamplelD Processid:  02-SRNP-8916 /MHARABS0.05

BARCODED"

Directions: Ta here - Fromhere

©2009 Europa Technolog|
N

Data SIO, NOAA, USS. Navy, NGA, GEBCO

ee « Google

Google Earth Map featuring BOLD records




Workbench: Taxon ID Tree

The Taxon ID Tree functionality allows for the generation of
dendrograms from sequencing using the Neighbour Joining
algorithm. Sequence alignment and multiple labelling options are
available. This tool can be accessed by clicking on “Taxon ID Tree”
under the sequence analysis panel on the Project Console and
Record List pages.

Result of the analysis include a tree in PDF format for easy
dissemination and publication, Newick format for rendering in
other formats and layouts (i.e. circular), and a taxonomy report
that provides a breakdown of the data used. When the option to
include matching images and spreadsheet is selected, the system
returns a spreadsheet with specimen identifiers and full taxonomy
in the same order the records appear in the tree as well as the
images of the specimens in the same order as the tree. Utilizing
these options help catch data entry and lab errors where samples
may be mixed up. They are also useful for detecting misidentified
specimens.

NEW! BOLD now provides the ability to built larger
Taxon ID trees,up to 12,000 COIl sequences. For other
markers and unaligned sequences, trees are limited to
3,000 sequences.

Sequence Data | Nucleotide or Amino Acid for coding markers

Distance Model | Kimura 2 Parameter, Jukes Cantor, Pairwise

Distance distance models are available.

Tree Building Neighbour Joining is the only method at this time.
Method

Marker Select the marker from a multi-gene dataset.
Alignment Users can utilize the BOLD aligner (amino-acid
Options based HMM), Kalign, MUSCLE or use unaligned

sequences

Terminal Branch
Labels

Many options for labels to add to the end of each
branch including taxonomy, geography, identifiers,
sequence details, BIN identifiers

Photographs Option to include matching specimen photographs

and spreadsheet for comparison.

Filters Can be applied to disregard sequences below

a given length (since very short sequences can
skew the results), omit sequences with more than
1% ambiguous bases, or to exclude problematic

sequences.

Colour By default, problematic sequences are highlighted
(blue for stop codons and red for contaminations
or user-applied flags). Other colourization
options include: taxonomy, geography, extra info,

sequence age and BINs.

Ambiguous Base/
Gap Handling

Complete or Pairwise Deletion option.

Result Options | Choose to view the results immediately or to

have the results emailed when completed.

NEW! Page
Orientation

Trees can now be displayed in landscape
orientation.

Parameters available for Taxon ID Tree

SYSTEMS

Taxon ID Tree - IPCOM

Sequence Data: | Nucleotide : |

Distance Model:

| Kimura 2 Parameter  + |
Tree Building Method:
Marker:

Neighbor Joining
| COI-5P - Cytochrome Oxidase Subunit 1 5' Region  + |

Align Sequences *: | BOLD Aligner (Amino Acid based HMM) =

Select Terminal Branch Labels:

|_| Extra info

(JPhylum (&) Family

(Jclass () Subfamily
I Tribe

':'Ordcr

Geography: - -
grapiy (_)Country & Province/State (_)Sector

(®) Region (O Exact Site

[ ] Collection Date:
] Sex/Gender

[_| Spacimen Sample ID
|_| Field Number/lsolate
|_| Voucher NumberMuseum Number

|_| Sequence/Process 1D

@ Include Sequence Length in label
|| Include GC Compasition
(BIN URI (=) No BIN details

|__| Matching specimen photographs and spreadshest

Apply Filters: | Sequence Length >200bp 3+ |

|_| Exclude Contaminants

|_| Exclude Records With Stop Codons

|_| Exclude Records Flagged as Misidentifications or errors
Colorize Tree Based on:

| Highlight Prabl ic Records & |

v G) Pairwise Deletion | ) Complete Deleticn

Result Options: | Email me when the results are available + |

Store the results for| 3 Days s

T

@ Paortrait

Ts.

[ | Landscape

Page Orientation:

Build Tree

Taxon ID Tree Parameter Page

TITOCSIT aIicamae | [IIE [ TPPCUFG-UI TCATOL. DU TRGC tOTdaE
Catocala crataegi|[117])PMGOGE-| othlldé. 01 Moctuidae
Dyspyralis nigellus [[118] [ TET2L. 00 |Koctuidae
zale galbaniza) [113]EMG1G6-D h24Z,01 | Moctutdas
¥ 1

Zzle unilinsata| [120] octuidae

rant

Standard Taxon ID Tree (Lepldépfera)




Workbench: Distance Summary

It is desirable for barcodes to show very low sequence
divergence within a species, with significantly higher
sequence divergence at higher taxonomic levels. The
Distance Summary tool gives a report of sequence
divergence between barcode sequences at the conspecific
and congeneric levels.

Distance values are calculated using a user selected distance
metric. Comparisons are performed between the given
taxonomic levels with the frequency plotted as shown in
the figure to the right. Details for the comparisons done
at the levels of species, genus and family are available by
clicking on the links in the top right corner of the Distance
Summary results.

NEW! Complete Deletion

BOLD 3.6 includes the option to analyze sequences
using Complete Deletion for handling ambiguous
bases and gaps. This is available in the Distance
Summary, Barcode Gap and Alignment Browser.

Workbench: Sequence Composition

The frequency of DNA bases, observed with emphasis
on GC-content, can be a useful metric for evolutionary
biologists. GC-content within the barcoding region of
COI has been correlated with GC-content of the entire
mitochondrial genome for many species.

The Sequence Composition tool allows the user to view
the frequency of each base, G, C,A and T, as well as graphics
for GC content on all codon positions. This information
includes overall sequence composition, as well as for codon
positions |, 2,and 3.

BOLDSYSTEMS

Distance Summary Result - IPCOM

Print

The Distance Summary reports the sequence divergence between barcode sequences atthe spacies, genus and family level, and also contrasts the distribution of within-spacies.
divergence 10 between-species divergence.

Sequences Selected for Analysis: 512

The distrioution of sequence divergence at sach taxonomic level is summarized below. Detailed distance tables can be downloaded by clicking on Details button for each rank,

Species Details | Genus Details | Family Details

n Taxa Comparisons Min Dist(%) Mean Dist(%) Max Dist{’%) SE Disi(%)
Within Species 188 132 o1s o 030 428 o
Within Genus. 01 21 7548 015 1496 2507 o
Within Family 512 3 38188 4z 2025 2003 o

q or compared at the loveis

‘Within Species Within Genus.
100 15

80

& 10

5 60

a0

£ 5

o £ £

20 X X
P P
. I T | A B

0 0
5 10 15 - M 5 10 15 > N
Divergence (%) Divergence (%) g

The is nomalized in sampling at the species leval. The table below summarizes this distribution, whike the histogram plats the distrbution of

for against (groen).

Specles Count 132 100

Mean Within-Species Dist (%) 0g1

SE of Mean Within-Species Dist (%) 0

Min Between-species Dist (%) 015

5 10 15 >
Divergence (%)

Hozmuxm

Distance Summary Analysis

BOLDSYSTEMS

Sequence Composition Result - [IPCOM

The Sequence Composition report calculates the frequency of nucleatides for input sequences.

Number of Sequences Analyzed: 512

Summary statistics for nucleatide frequency distribution are provided in the table beiow.

Min Mean Max SE
6% 1649 18.47 2123 004
c% 26.11 2929 3191 005
A% 21.07 203 255 004
T% 25,19 2891 3298 005
GC% 4336 4776 5145 0.07
GC % Codon Pos 1 5392 5676 59.08 005
GC % Codon Pos 2 426 4304 436 001
GC % Codon Pos 3 29.77 4304 5267 049
DI are below for the GC- by codon position.

GC%-All Codon Positions GC%-Codon Posi

25 30
_ 20
£ 2 20
715 g
g g
F10 g
B g 10
= £ = E
s X X
P [3
0 A o A
3% a0 a4 a8 s2 55 60 M 45 49 53 57 51 65 63 M
Composition (%) @ Compesition (%)

GC%-Codon Pos2 GC%-Codon Pos3
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20 X x
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32 3% 40 44 48 52 56 8 30 34 3. 42 46 s0 54 M
Composition (%) & Composition (%) &

Sequence Composition Analysis




Workbench: Barcode Gap Analysis

The Barcode Gap analysis presents users with an examination
of the distance to the nearest neighbour for each of the
species in the list of specimens. Distances are highlighted if
the nearest neighbour is less than 2% divergent, or when the
distance is less than the intra-specific distance.

Tip: Graphs for Publication

When the “Expand” icon (shown to the
right) appears next to a graph, the graph is
expandable for a better quality version that
can be used in publications.

Yo=xo=m

Workbench: Accumulation Curve

An accumulation curve of standardized DNA barcodes
and related features provides a clear, transparent and
reproducible estimate of the diversity and sampling efficiency
of areas or collections.

This tool also allows users to quickly compare sampling
efficiency at multiple regions by multiple taxonomic levels.

Workbench: Alignment Browser

Managing sequence alignments and base calls are a critical
step in any barcode analysis. BOLD provides an integrated
alignment browser that allows users to analyze and edit
sequences without needing to import them into a 3rd party
software.

NEW! The updated alignment browser supports direct
editing to the database. Users can edit sequences, then
upload the edited sequences to their records.

BOLDSYSTEMS

Barcode Gap Analysis Result - BENT Print
The Barcode Gap Analysis provides thir h and’ of each species. Species are tested for the presence of the
Barcodo Gan.

Number of Sequences Analyzed: 316

Species with high intra-specific distance (>2%): 12

Species with low distance to another species (<2%): 42

‘Three scatterplots are provided to canfitm the existence and magnitude of the Barcode Gap. The first two scatterplots show the overlap of the max and mean intra-specilic distances vs
the intra-speciic (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 Nelghbour

Mean Intra-Specific vs Nearest Neighbour Individuals Per Species vs Max Intra-Specific
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The histogram below to the left pots the distribution of the mean intra-spectfc distances for each species. The second the aistances for
oach spocies. The distributional detals arc summarized bolow oach histogram.
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Dotalls for Species Comparisans Show Warnings Only
For each species, the mean and poc 10 the nearest
intra-spocific values. Distances ars highightad if the nearast naighbour is less than 2% dvergent, or when
Toggle the "Show Warnings Only” bution to shaw only highlighted records.

in the tabie bolow. s a singloton, NIA is displayod for

is less than the max

B e

Intra-Sp. Intra-Sp. to NN
Testudines Carettochelyidae Caretiochelys insculpta NiA NIA BENTO26-08 Eretmochelys imbricata 19.82
Testudines Chelidae ‘Acanthochelys macrocephala 0 o BENT103-08 Acanthochelys palidipectaris

Barcode Gap Analysis

Accumulation Curve Result - BARG
Accumuiation Curve Analysis
Number of Records: 1594 Grapns: E
Sampling Order: Random Sampiing (20 teratons) Curves Per Graph 2
Curves Based On: Barcods Cluster, Species
Grapns Grouped By: Dataset sogrogated by geo.region
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Accumulation Curve Analysis
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Alignment Browser Result - WWGSL Print

Fie Edt Select View Fornat Calour Cakeuate Hela

Consensus

AGGCGCAGGGACTGGATGAACTGTATACCCCCCTCTCTCTGCTTCCATAGCCCACAGAGGTGCTTCTGTAGATCTC &
[ . ]
Sequence & ID: WWESL292-08: Themisto_libellula Nucleotide: Adenine (312)

Submit Sequences to BOLD

Alignment Browser




Workbench: Diagnostic Characters

The Diagnostic Character analysis provides a means to
examine nucleotide or amino acid polymorphism between
sets of sequences that are grouped by taxonomic or
geographic labels. More specifically, this tool identifies
consensus bases from each group, compares them to
those from the remaining sequences in other groups, then
characterizes how unique each consensus base is. The tool
categorizes consensus bases by their diagnostic potential.

Changes in the input sequences, filtering options or the
analysis parameters can affect the consensus sequences in
each group and the diagnostic potential will be different
between analyses. In general, having more sequences per
group will provide a more accurate diagnosis of each group,
as it reduces the problem caused by small sample size.

Workbench: BIN Discordance Report

The Barcode Index Number module analyzes new COI
sequences and assigns them to an existing or a new BIN.
Besides generating BIN pages, this system acts as a rapid
check of the validity of taxonomic designation on specimen
records. The BIN Discordance report facilitates this check
by comparing the taxonomy on selected records against all
others in the BINs they are associated with.

The results are sorted by the degree of conflict, displaying
those records in BINs where there is a phylum level conflict
first (likely the result of cross-contamination) down to
species level conflicts. Users can pull up records from this
page to examine ancillary data or to edit the taxonomy
where there is an error.

SYSTEMS

Diagnostic Character Result - WWGSL Print

Analyses Roquested: Group soquances by specios

Analyses Parameters:
« Sequence data type = nucleatide
+ Marker = Gytochrome Oxidase Subunit 1 5' Region
+ Alignment = original alignment
+ Minimum number of sequences per group =3
+ Codon of interest=1, 2,3
+ Excludes a sequence if it

Analyses Performed: Nots: sequences ars retrieved if AL data required for their analyses are present

Number of saquences initially retrieved for analysis = 480

Number of sequences included (aftor fitering) for analysis = 460

All analysos requasted werg complotod with resuts. Please choose the options boiow to obtain the results.

((species &)  Dpisplay

Detailed Resuits: Download Report

Summary Results

Group Name (¢ sequances) # Diagnostic # Diagnostic or Partial #Partial # Partial or Uninformative # Invatid

Chara Characters Characters Characters Characters
Americorchestia longicomis (10) [ ] 1 ] 0
Americorchestia megalophthalma (4) 1 [ 1 0 0
Ampelisca eschrichiii (12) 3 [ [ 0 0
Ampithoe longimana (3) (] [ [ 0 0
Ampithos rubricata (5) 0 0 0 0 0
Anonyx nugax (10) 0 0 0 0 0
Anonyx sars (13) 1 0 0 0 0
Argis dontata (5) 0 0 0 0 0
Boreomysis arctioa (5) 0 0 0 0 0
Calliopius laeviusculus (29) 0 0 0 0 0
Cancer iroratus (8) 0 0 0 0 0
Caprella linearis (8) 1 0 0 0 0
Caprella mutica (4) 0 0 0 0 0
Caprela septentrionalis (12) 1 0 1 0 0
Carcinus maenas (6) 0 1 0 0 0
i [ 0 1 [ 0

Diagnostic Characters Analysis
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BIN Discordance Report - WWGSL Print

Overview

The Barcode Index Number system clusters GOI sequence data into OTUs (called BINs) independent of prior taxonomic assignment. As such, it provides a means of
confirming the concordance between barcode sequence clusters and This report this validation by comparing the taxonomy on input
records against all others in the same BINs, including those submitied and managed by other users.

Data Selected: 460 Records 458 Records with BINs Representing 86 BINs
Breakdown of Data:

Taxonomically Discordant: 15BINs 77 Records:
Taxonomically Concordant: 70BINs 380 Records
Singletons: 1 BINs 1 Records

Detailed Results

Discordant BINs are sorted by rank of discordance (phylum level conflicts at the top and species level at the bottom). Concordant and singleton BINs are
separaled into secondary tabs. Member records for a BIN can be retrieved by selecting the checkboxes next to Process IDs of interest and clicking "Record
Search".

[Di:wrddanINs Concordant BINs | Singletons ]

BINs with Taxonomic Discordance

Record Search

process 1D \demtitcation  Conficting Taxon g kot W Tl BN Tax Vartaion
CIwwss1-08 car Arthropoda
CJwwss2-08 car Arthropoda
(O wwsss-08 car Arthropoda

P 80LARATGS? a8 Ahvopoda(125), Ameldal1]
[ wwess-08 Carc Arthropoda
I wwesL137-08 Carc Arthropoda

BIN Discordance Report
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