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Overview



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

• Validation of Barcode Data Integrity (15 mins)
Automated reports and flagging, tagging
Tools to validate: BINs/OTUs, Taxon ID Trees, ID Engine, Barcode Gap

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

• Publication (10 mins)
Datasets and Sharing
Submit to GenBank
Publication Association

Overview



BOLD SYSTEMS: System Highlights

Simplified Data Uploads

Cloud-based database

Built for Collaborations

Identification and Analysis

Data Management tools

Publishing tools

Data Standards



Data Life Cycle

Collect

Validate

AnalyzeRevisit

Publish



Metadata
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• Monitoring metadata, such 
as temperature, rainfall 
from trap day

• FAO region or other 
controlled data

• Morpho-Metrics

Custom fields





Tagging
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Validation with BOLD

Automated Validation User Invoked External



Common Problems & Symptoms

Lab Problems

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

Taxonomy Problems

Sample Corruption

Barcode non-compliance

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

Contamination, low quality DNA 
(ambiguous bases, short sequences)

Data Entry Problems

Misidentification

Data Completeness



Automated Validation



Integrated Validation: With BOLD ID Engine
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Image Library Browser

Re­

render

images:

4  per row 300 Records Per Page ­ Pages: 1

[1] BIOUG07490­H06 [Dorsal]

Tetragnatha shoshone

[2] BIOUG01027­F05 [Dorsal]

Tetragnatha shoshone

[3] BIOUG07490­E02 [Dorsal]

Tetragnatha shoshone

[4] BIOUG07490­G12 [Dorsal]

Tetragnatha shoshone

[5] BIOUG02613­C06 [Dorsal]

Tetragnatha shoshone

[6] BIOUG02680­C10 [Dorsal]

Agroeca ornata

[7] BIOUG02680­C08 [Dorsal]

Agroeca ornata

[8] BIOUG09324­E10 [Dorsal]

Agroeca ornata

[9] BIOUG07490­E12 [Dorsal]

Gnaphosa parvula

[10] BIOUG07490­B07 [Dorsal]

Castianeira cingulata

[11] BIOUG02613­F01 [Dorsal]

Castianeira cingulata

[12] BIOUG02680­F06 [Dorsal]

Evarcha hoyi

Parameters

Records included: All records

Filter image by orientation: None

Aspect ratio: Skew

Sort by: None

Results Summary

Total records: 264

User invoked Validation: Trees and Image Library



Taxon ID Tree

• More power to run bigger trees and provide faster 
results

• More Label options for the branches

• Add any field, extra info, custom fields etc…

• Colourize to visualize problems

• New Types: Classic, Cladogram, Phylogram, 
Unrooted

• Publication Ready: EPS, SVG



Distribution Maps



External Validation:Data deletion/replacement

• Validation prior to analysis

• Data deletion/replacement

• Batch update/removal 
request



Validation Trifecta

Taxon ID TreeImage

Record Taxonomy

Compare



Keeping Track Of It All
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Barcode Index Number (BIN)

Algorithm

Registry

• Tuned to the marker (COX1)

• Fixed parameters for balanced OTU generation

• Uses prior threshold but refines for each group

• Occurrence of DNA Barcode (place and time)

• Aggregation of all associated metadata

• Reusable - works across studies



Clustering sequences in BOLD

BINs

• Centrally-set quality 
requirements

• Across BOLD

• Persistent identifier 
(BOLD:ACE4976)

• Assigned monthly

OTUs

• User-set quality 
requirements

• Within project/dataset

• Temporary identifier         
(OTU1)

• Immediate



BIN Criteria & Membership



BIN Discordance

• Checks validity of taxonomic 
designation on specimen 
records

• Displays discordance sorted by 
the degree of conflict



Cluster Sequences & Barcode Gap Analysis

Ratnasingham S, Hebert PDN (2013) A DNA-Based Registry for All Animal Species: The Barcode Index Number (BIN) System. 
PLoS ONE 8(8): e66213



Tools in BOLD:

• Taxon ID Tree

• Distribution Mapping

• Accumulation Curve

• Sequence Alignment

• Barcode Gap

• Distance Summary

• Alpha & Beta Measures

• Geo-Genetic Distance Correlation

Visualizations



Data Console – Reports
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Curation

• A reference library’s worth 
is dependent not only on 
the amount of data but the 
quality of data.

• Consequence of outdated 
taxonomy
– Conservation issue, laws, 

protection



BOLD taxonomy curation

• How does BOLD curate 
taxonomy and records 
already on BOLD?

• Why, benefits, and how?



Checklist System

• BOLD 4 database hosts

species checklists

• Provides Automatic Reports
– Progress

– Species needed for completion

• Available to all BOLD users

• Publish Checklist in BOLD to 
associate with publications

BOLD 
Database

NEW!
Species Checklists



Checklist System for validation

Example Checklist: Birds of Argentina



Spiders

Birds

Lepidoptera
Of North 
America

Birds of 
Argentina

IUCN
RedList

CITES

Fish

Bees

Amphibians

Mammals

Taxonomic

Geographic

Progress Reporting

Mosquitoes



Datasets

PROJECT BPROJECT A PROJECT C

DATASET

PUBLIC
PROJECTS

• Select specific 
records from various 
projects

• Records don’t move

• Dataset is a virtual 
grouping of the data



Dataset Creation



Working With & Sharing Datasets



Record Tracking



Evaluation of Specimen Records

• Delta View – review 
changes made on both 
Sequence & Specimen 



Delta View – Specimen Changes



Measuring Progress for a Team
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Publication Best Practices

• Include All Relevant Data

• Prepare data ahead of final review

• Submit to GenBank through BOLD

• Ensure public and accessible!  DOI will help



Ensure readers 
can access data 

PUBLICATION WORKFLOW VIA BOLD

Finalize Data 
Selection

Prepare 
Public

Dataset

Request DOI 
for data on 

BOLD

Specify DOI in 
paper

Submit to 
GenBank

Specify
Accessions

Request 
GenBank
release

Add Final 
Publication 
details to 

BOLD 
records



Publication

• Make Records Publicly 
accessible

• Request a DOI for 
records (in BINs, 
Checklist, Dataset)

• Submit to GenBank

• Make citation visible 
on your records 

“Collection details for each specimen together with its taxonomic assignment 
and its photograph are provided in a single data set on BOLD. The records can 
be retrieved using a DOI (http://www.doi.org/10.5883/DATASET-MTBAR12N), 
a novel feature on BOLD enabling easy access and citability of barcode data.”



Ensuring Data Access

• DOIs displayed as linkable, 
permanent URLs within 
publications

• Easier than range of IDs

• Faster for readers than location 
directions



Submission to GenBank

Provide proposed title 
& authors to imbed in 
GenBank record and 

corresponding author 
details for 

communication



Dataset Publication & DOI



Publication Details onto Records



Publishing Data with BOLD



Associated Publications

Sequence View BOLD Public ViewPublication DB View



Virtual Research Environment

BOLD

Storage

Master 
Copy

ValidationSharing

Tracking
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