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Biological identifications through DNA barcodes

Paul D. N. Hebert', Alina Cywinska, Shelley L. Ball
and Jeremy R. deWaard
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Sample Source by Nation
(116,552 Records)

The International Barcode of Life Project (iBOL):
activated in October 2010. Its first phase (2010-2015):
5M specimens, 500K species.

M Canada B Germany
oo T | g s01346 /130
Pakistan South Africa Sequences; 117,184
Honduras Panama . .
122 Others Specimens: 116,552 °
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Science 12 October 2007:
Vol. 318 no. 5848 pp. 190-191
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Use of DNA barcodes to identify flowering plants

A DNA barcode for land plants

CBOL Plant Working Group'!

Communicated by Daniel H. Janzen, University of Pennsylvania, Philadelphia, PA, May 27, 2009 (received for reviews NMarch 18, 2009)

DNA barcoding involves seqquencing a standard region of DNA as
a tool for species identification. However, there has been no
agreement on which region(s) shoukd be used for barcoding land
plants. To provide a community recommendation on a standard
plant barcode, we have compared the performance of 7 leading
candidate plastid DNA regions (at{pF-atpH spacer, mati{ gene, tbct

intergenic spacers frmid—pshd andpsbK—pshl, in part attributable
to a high frequency of mononucleotide repeats distupting indi-
vidual sequencing reads.

Species Discrimination. Among 397 samples successfully se-
quenced for all 7 loci, species disctimination for single-locus

Altschul et al.,

1997: Meier et al.,

S KA
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2006
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CTFS network

« Center for Tropical Forest Science (http://www.ctfs.si.edu/)

« ~ 48 Plots, 22 Countries, 4.5 Million Trees, 8500 Species
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species rbecL matK trnH-psbA | trnH-psbA 11 trnH-psbA 1l

species1 ?77222227222227 2222272227272222727222°2727
species? ACTTCCGGTCAACTTTTA CCTAAGGTTCTCTAGACAACA ACTTAAGGCCTTTARR -7 27?2?7272 727777 Elriciriedeieledeledededede e ieie dededes
species3 ??2TTCAGGTCAACTTTTA CCTAAGGTTCTCTAGACAACA PCTTAAGECCTTTACC - :ww:iw22777 i il ik N i
species4 ACTTCCGGTCAACTTTTA CCTAAGGTTCTCTAGACAACA ACTTAAG-—-TTTACC ®7:727772772777 raraarieiedriedededededededeleiedededr)
species5 ACTTCCGGCCAACTTTTA CCTAAG---CTCTAGACAACA RRRTAAGGCCTTTACC - 27?2?27 727777 Elriiriedeieleieiededeieie drie e Jededs
species6 ACTTCCGGTCAACTTTTA CCTAAGGTTCTCTAGACAACA ACTTAAGECCTTTACC - w2277 i i ik N i
species7? ?TIPIIIVINNNR? rardariedeiriedededededededeleiedededrs
species8 ACTICCCETCAACTATTANCCTAACCTTCTCTAGACAACA 2727272 2727222727272727 Edriciriedeiriedeiededeiede e ie e dededs
species9 ACTICCCETCAACTIITA 22 2AACCTTCTCTAGACAACA 272 27727272727222727272727 i il ik N i
species10 ACTTICCEETCAACTTITTAN CCTAAGGTTCTC==—ACAACA 27227272 72722722727 i ikl ikl i
species11 ACTICCTCTICARCTIITAN CCTAACCTTCTCTACACAACAN 22 ?22722272277272727 Eariciriedeiriedcieledeiede drieie dededrs
species12 ACTTCCCETCARCTTITAN CCTAACCTTCTCTACACAACAY 22222 72722727277 777272 222770220222222223727
species13 222 ICCECETCAACTITTA CCTAAGGTTICTCTAGACARCA 272722272 272222727 pirieirieiririeiricielede iriviekede iedes
species14 AETICEEETEANCIAR 222 2 e N » 2 222 22222722727 2722772727277227 TT-———-ATTAAACTCTTACA
species15 ACTTCCEETCAACTTTTA CCTAAGGTTCTCTAGACAACA ?72722727222727227 2777277777772 TTCCGGATTAAACTCTTACA
species16 ACTTCCGGTCAACTTTTA CCTAAGGTTCTCTAGACAACA 7722727727277 2222 2272272722727 ??CCGGATTA----—— TACA
species17 ACTTCCEETCAACTATTA CCTAAGGTTCTCTAGACARCA w2 22227727227727727 2227272727727 TTCCGGATTAAACTCTTACA
species18 ACTT = GTCAACTTTTA CCTAAGGTTCTCTAGAC? 222 272727272722277227 ?7772777277272722 TTCCGGATTAAACTCTT???
species19 ACTICCCETCCACTINIPAN 222222 CITCT===CACAACAS 2 772227 727227227222 2227222222227 Elricrledeielebedededede e e e e e el
species20 BACTTCCEETCAACTTTTA CCTAACGTTCTCTAGACARCA 722272272 7272272227222 2222222227272727 pdedcicicleicielededededededelededeieaes

10

Kress et al., 2009: £ 5 7 45 2011a
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Plant DNA barcodes and a community phylogeny
of a tropical forest dynamics plot in Panama

W. John Kress®", David L. Erickson®, F. Andrew Jones®™, Nathan G. Swenson?, Rolando Perez®, Oris Sanjur®,
- 2 h

=

OPEN () ACCESS Freely available online - PLOS one

Advances in the Use of DNA Barcodes to Build a
Community Phylogeny for Tropical Trees in a Puerto
Rican Forest Dynamics Plot

W. John Krass'*, David L. Erickson', Nathan G. Swenson?, Jill Thompson®®, Maria Uriarte®, Jass K.

Zimmarman

OPEN @ ACCESS Freely available online “ PLOS One

Exploring Tree-Habitat Associations in a Chinese
Subtropical Forest Plot Using a Molecular Phylogeny
Generated from DNA Barcode Loci

Nancai Pei'>®, Ju-Yu Lian'®, David L. Erickson’, Nathan G. Swenson”, W. John Kress®, Wan-Hui Ye',
Xue-Jun Ge'*

11

Kress et al., 2009, 2010; Pei et al., 2011
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PHYLOGENY Phylogeny
Greatest possible mean painwse
nodal distance for a community of
4 taxa (given this phylogeny)
=386 nocdas(lcrA. B, E F)
r‘_| I I I_L| Greatest possbla mean noaresf
nodel diszance for & community of
4 taxa {given this phylogeny)
A B € y & K 3 2,00 nodes {for A, C, D, 7}
Character Bi
iogeograph
Evolution geography Communityd< As:B. 0, D Community 2= Ko B, B oF
Nodal distances Nodal dislances
A B C D A B E F
1 2 1 A 1 ] s
Regional B 2 4 B 5 5§
3 1
N Local
TRAITS Cgmmunity SPECIES Mean pairwise nodal cistance = Mean painvise rodal distance =
Niche Structure ASSEMBLAGES 1+2+44+2-+4:3)/¢ (1+545+5+5+1)/6
- 266 =366
Net Relatedness Index = Net Relatedness Index «
1-{266/366)=0273 1-{366/366)=00
Mean nearest nocal datlance = Mean nasrest nodal detance =
11424374 ~1.75 M+14131)/4u10
Nearest Taxa Index = Nearest Taxa Index =
1-{1.75/20)=0125 1-{1.0/20)=05
—

Webb CO, 2000 Webb et al., 2002 ”
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Kembel& Hubbell, 2006; Kress et al., 2009
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Journal of Ecology 2010, 98, 137-146 dol: 10.1111£.1365-2745.2009.01607.x

Shifts in species and phylogenetic diversity between
sapling and tree communities indicate negative
density dependence in a lowland rain forest

Mailyn A. Gonzalez'*, Aurélien Roger'?, Elodie A. Courtois™?, Franck Jabot'4,
Natalia Norden™®, C. E. Timothy Paine®, Christopher Baraloto’, Christophe Thébaud’
and Jéréome Chave'

M4 3 b B OPoE Eoek 34 2857 ~ 2864 9 CHEREE) Zkit
www.scichina.com csb.scichina.com SCIENCE CHINA PRESS
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Phylogenetic and functional alpha and beta diversity

in temperate and tropical tree communities

NaTHAN G. SwensoN,!? Davip L. EricksoN,” XIaNGCHENG M1,?> NorMmaN A. Boura,” JIMENA FORERO-MONTANA,>
XueruN GE,® RoBert Howg,” JEFFREY K. Lakg,! Xiaosuan Liv,® Kerine Ma,® Nancar PeL®® Jir THomeson, >
Maria UriarTg,'® AMy Worr,” S. Josepr WRIGHT,!! WaNauI YE,® JINLONG ZHANG,? JEss K. ZIMMERMAN,>
AND W. JouN KREss®

Gonzalez et al., 2010; {5 XI| 2%, 2011; Swenson et al., 2012 -
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Faith, 1992: Graham & Fine, 2008; Losos, 2011: Swenson, et al., 2012; Swenson, 2013
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