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1 Distribute functions, e.g., conferences

1 Strengthen the BARCODE data standard
1 Increase compliance with standard

1 Shift to managing large projects:

— Endangered species
— Agricultural pests

— Consumer protection
— Water quality

— Medicinal plants




1 A set of required elements for a reserved
Keyword (‘BARCODE’) in GenBank

Ensure data longevity by archiving in GenBank
Enable comparisons among records from

approved BARCODE gene regions

Ensure minimum quality of sequences
Enable georeferencing

Provide traceabillity to voucher specimen
Ensure access to raw sequencer data

Pave the way for regulatory and forensic use
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1 Centrifugal Barcoding

— One idea applied in different applications and
diverse users

— United loosely by the BARCODE data standard

— Compliance and data release challenging

1 Centripetal Barcoding

— Different users converge around the a shared
need and solution

— Users demanding a stronger data standard
— Compliance with data standards a core value




1 2+ million records in BOLD workbench
— Large portion not yet made public
— Uneven compliance with BARCODE standard

1 Highly varied taxonomic coverage, best in

Insects
1 Primary support from research grants
1 Funding programs in several countries

1 1700+ journal articles, primarily taxonomic
and ecological studies
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http://collections.mnh.si.edu/services/resolver/birds/621682

USNM Resolver Webservice Results

The USNM Resolver Webservice is a simple XML-based webservice that was constructed to provide automatic linkages from Genbank's
specimen voucher fleld to the Smithsonian Natural History Museum's collections database.

If you are reading this message, you are viewing the results on a web browser. To view and download the base XML results, selaect
"View Page Source" on your browser,

Terms & Conditions for Use of Onfine Collections Databases

Results for USNM:Birds:607559

Scientifc Name: Zosterops nigrorum aureilis
Collector: R. Dickerman et al.

Collection Date:

Location: Asla, Philippines, Luzon, Cagayan
Sex: Male

Life Stage:

Preparation Type: Skin: Whole

Weight:

Globally Unique Identifier: 607559.4239705

Date Last Modified: 2013-6-1T10:07:02.0002
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COI and Cyt B Comparison

Label

Cyt B w/ voucher
Cwt B w/o voucher
COI w/ voucher

COI wio voucher

Cumulative Genbank Records for all Taxons

.

2012
Cyt Bw/voucher 74013

COlwiwoucher: 453,138

yd




Categories
of data
records

Number of
GenBank
records

With Voucher or
Culture Collection
Specimen IDs

With Latitude/
Longitude

BARCODE

347,349

347,077 (~100%)

287,058 (83%)

COl, non-
BARCODE

404,606

184,351 (46%)

78,974 (20%)

All 16S

4,876,284

138,921 (3%)

461,030 (9%)

All cytb

239,796

84,784 (35%)

7,776 (3%)




1 2.6 million records in BOLD (50% public)
1 347,487 BARCODE records in GenBank
1 347,357 have an entry for voucherID, bio-

material or culture collection
1 347,269 have Country/Ocean
1 287,058 (83%) have latitude/longitude

1 282,542 (81%) have two trace files
2







1 1DigBio recommendation:

Pattern:
http://ids.flnmh.ufl.edu/herb/abcdl2345678
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Registry of Biological Repositories

Institubonal Acronyims and Collections Codons
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Institutional Acranyms and Collection Codes
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Icelandic Institute of Natural History,
Akureyri Division Akureyri

American Museum of Natural History New York

Monterrey, Nuevo
Universidad Autdnoma de Nuevo Ledn Ledn

University of Nebraska State Museum Lincoln, Nebraska

Centro de Estratigrafia e Paleobiologia da
Universidade Nova de Lisboa Monte de Caparica

Zoological Musem, Kristiania Oslo

Zoologisches Museum der Universitat Kiel Kiel

Zoological Museum, Copenhagen Copenhagen

Iceland

USA

Mexico

USA

Portugal

Norway

Germany

Denmark




Progress
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Biorepositories.org,
2012 GRBiIo, 2013

Number of Institutions 6702 7014
Institutions w/ unique InstIDs 6036 90.1% 6738 96.1%
Insts w ambiguous InstiDs 666 9.9% 276 3.9%

Ambiguous InstIDs 299 128
Collisions with IH 200 0)




1 2.6 million records in BOLD (50% public)
1 347,487 BARCODE records in GenBank

1 347,357 have an entry for voucherID, bio-
material or culture collection

1 347,269 have Country/Ocean

1 287,058 (83%)
1 282,542 (81%)
1 189,956 (55%)
_

nave latitude/longitude
nave two trace files

nave a formatted VoucherlD
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How effective has the
BARCODE data standard been

IN meeting expectations of
regulatory agencies?




1427 records, 389 vouchers
1 Not BARCODE records in GenBank, BOLD

DNA Barcode Sequences for Seafood Species Identification:
Oncorhynchus gorbuscha, Pink Salmon, FDA Market Name: Salmon,
Pink or Humpback

Sample #FDA-245
ncorhynchus gordsgha, Pink Salmon, FOA Market Mame: Salmon, Pink or Humpback

Authenticated: y'-:'S"'-:ILII: é_red: yes B . . ‘ e thh I-Itl I:Etl:l | . 'I-

FOA Market Sample g
E#e2wence (barcode, FASTA format)

Additional information: NMMNH= 1D 404986

Sampie F0& 244 photograph

TR TR B T R T T T R T BT
1181581017 81lT77L. 1 1 17T L L

- oy —  ———— - — ——— TACCATT TR A A TR R LA A AT AT T

Hillbsh BATGRATCEGEGCACCAGATATAGCR HilghaB I &80 A0 81

TELCTCC TR AT T T T T T T T TE T T A TC T LT A L e
TN H ¥ RSN IENREEro e N E N E N E C) Y

= CARETTTATCCCC T TET RO R e (e e i e
LU0 AL L 10 AGCCGEEAACCTTGCCCACGCAGGAGCATCCGTCGACTT

CRCTRATCT T T T T AT T TR TR R T T AT 1 T e e e

GRCTA AGCTGGAATCTCH TTTTAGGEGCCATT TTTTATTACG

e e CERCCRECCARTCTCT A TRC TR AR TR

L N L T T T T T R T Al L B SENLLE

e e e e i CTTETRCTACTETCC T T TET oA A TATCACTETETT

L | Tl Dzl 1070 80 oL L Lr L by iyl Sl 0L 10 10x1 L

e e e T e e e i ]

LI T T L L K O I




1 Global Impact Award from Google Giving, 2012
1 US$3 million to CBOL/Smithsonian, 2 years
1 Management and funding by objectives
1 4 Phases:
i. Planning, assessment, selection of priority

species
ii. Training
iii. Testing
iv. Implementation
1 Build public awareness, political/financial support
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Working with six Partner Countries:

1 Demonstrate use of DNA barcode evidence
INn Investigations, prosecutions, convictions

by November 2014

1 Construct a reference BARCODE library to

support Partner Country priorities

— ~2000 Priority Endangered S
— ~8000 closely related/look-al

2 Partner Countries will forma
Implement and

pecies
Ke species

ly adopt,




1 Mexico, South Africa, Kenya, Nigeria
completing Phase 1

1 Partner countries in SE Asia and South
America being selected

1 200 Priority Endangered Species selected
— Heauvily trafficked, hard to identify

1 National workshops on legal standards
for admissibility as courtroom evidence

— Enforcement agencies, police, prosecutors,
researchers involved, awaiting training




1 Default mentality from Human DNA IDs
— “Are these two items from same individual?”
— NOT “Is this item from that species?”

1 Larger sample size versus security of

samples
1 Barcode |IDs: Statistical results or opinions?

1 Chain of custody not compatible with
museum/herbarium culture of openness

1 No background studies of wildlife DNA by
Academies, Institute of Justice, Interpol
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Priority Species Viewer

N
EEm Click here to view all of the pr
N .

Acinonyx jubatus

Acinonyx jubatus

Cheetah
Family: Felidae

Aegypius occipitalis
White-headed Vulture
Family: Accipitridae




1 Additional datafields in GenBank for
BWP:

—Name of identifier

— Date of identification

— Type status of voucher specimen
—Basis of identification
—Confidence level




1 Voluntary metadata on taxonomic reliability

1 BARCODE Platinum:

— Voucher handled under chain of custody
— Analyzed in police forensic lab

1 BARCODE Gold:

— Based on a Platinum standard voucher
— Analyzed in academic lab

1 BARCODE Silver:
— Includes all taxonomic reliability metadata




1 CBOL Call for Expressions of Interest from:
— Taxonomic specialists on Priority Species
— Blorepositories with samples
— Field sampling programs

— Labs with barcoding capabillities
1 Terms of Participation: barcodeofwildlife.org
1 Management by objectives
1 Payment for deliverables




1 The BARCODE data standard is not
adequate for regulatory/forensic uses

1 Additional data and metadata will be needed
for regulatory applications

1 Voluntary additions to the BARCODE data
standard could enable regulatory/forensic
use without undue burden on other users

1 CBOL will be strengthening compliance with
the BARCODE standard to protect the brand

18 BWP is now open for business!







