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Método standard: DNA Barcoding
Standard method: DNA Barcoding

@ Extragso de DNA
DNA extraction

Q Sele¢do do barcode de DNA
DNA barcode selection

Amplificagio (PCR)
Amplification (PCR)

Sequencing

e
Q Sequenciagao
®

Comparagdo de uma sequncia com uma base
de dados

Matching the sequence against a database

@ Identificagdo de espécies
Species identifcation

Ay

Sample collected from
individual species

Sanger sequencing

Data processing I 0 RO 0 11010 00

Final barcode

DNA Barcode
library

Kress et al. 2015 Trends in Ecology and Evolution

[IGI] UNIVERSITY OF OULU



Marcadores de DNA
DNA barcoding Markers

@ CO1 - subunidade | do citocromo c oxidase ] ‘ | -

. . Sample collected from
CO1 cytochrome oxidase subunit 1 individual species

(mitochondrial)

Q@ RNA ribossmico 16S do genoma mitocondrial Sanger sequencing

16S ribosomal RNA (mitochondrial)

@ RNA ribossmico 12S do genoma mitocondrial N ———————
Data processing

12S ribosomal RNA (mitochondrial) -.;i.nmc.o:;".

@ Regido ITS do DNA ribossmico nuclear
Internal transcribed spacer (ITS, nuclear)

@ RNA ribossmico 28S
28S ribosomal RNA (nuclear)

DNA Barcode
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Polymerase chain reaction - PCR
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ﬂ Denaturation at 94-96°C
o Annealing at ~68°C
e Elongation atca. 72 °C
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Sanger Sequencing

1. Amplification 2. Primer extension in presence 3. Separation by
(by cloning) —> of blocked and labeled nucleotides electrophoreses &
read out of labels

Target sequence
3'  ACTGTACTAGTATGCAGTACG ... §'

s8' TGACATG 3' Primer

|
I

l TGACATGA—@
TGACATGAT —@
TGACATGATC—@) Labeled ddNTPs
TGACATGATCA —@
TGACATGATCAT —@
TGACATGATCATA—@
TGACATGATCATAC—@
TGACATGATCATACG —@
TGACATGATCATACGT —@
TGACATGATCATACGTC—@
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Kircher and Kelso 2010 Methods, Models and Techniques
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1st Generation 2nd Generation 3rd Generation

Roche 454

“

Illumina HiSeq

ABI (Sanger)

Pacific Biosciences RSII

Life Technologies lonTorrent
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DNA double helix
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Comparacao da sequencia com sequencias-tipo de uma base de dados
Matching the sequence against a database

RID K875X06014 (Expires on 07-23 22149 pm)
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Barcoding de DNA de elevado rendimento
High-throughput DNA-barcoding

@ Analisar em conjunto centenas a milhares de amostras
Multiplexing of hundreds to thousands of samples

Metabarcoding e DNA ambiental (eDNA)

Mixed species

Metabarcoding and environmental DNA envionmental
sample
(eDNA) _
Lab processing
@ Amostras de comunidades (conjuntos de espécies) —,F
Community samples (species pools) prm—y
—

Q@ Amostras de solo, de 4dgua, de estémago Next-generation

Soil, Water and Stomach samples sequencing

Uses of eDNA:

Q Monitorizagio de Espécies Invasivas ou Espécies

A d Data analysis
meacgadas
Monitoring of Invasive or Endangered species
@ Avaliagio / Inventariagdo da biodiversidade Species identification
Biodiversity assessment/inventory
@ Detecio de Pestes Kress et al. 2015 Trends in Ecology and Evolution
Pest detection
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Metabarcoding
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