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Species identification

>read_1
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Formato Fastq
Fastq Format

@HISEQ:119:C42B3ACXKX:7:1101:2009:2248 2:N:0.CGACCTG
TCTTGGGGACAGGGAATTTCATTTCCAAATGAAAATCCTCAAAGAACGCC A ‘ACAGGAGGCTGTATATCTTAGCCAAAGTGGTAGATCGGAAGA

+
BB<BFFFBFB<BFF7BBF<BF<FBB<FFF<FFBFF<BFFFFBFBF<7BB<BFBFB<BFFFFF<FFFFFF<BBFB<BB- B<BB<77<BBB77

Quality Score Encoding
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1"$5%&" () *+,-./0123456789: ;<=>2@ABCDEFGHIJKLMNOPQRSTUVWXYZ [\1~_"abcdefghijklmnopgrstuvwxyz{ |}~

I I I I I I

33 59 64 73 104 126
Unseseennnaasaaasaaaacans 26...31. .40

- Illumina 1.3+ Phred+64, raw reads typically

@cBoococossocscoasocascas 26...31.
s - sanger Phred+33, raw reads typically (0, 40
X - Solexa Solexa+64, raw reads typically (-5, 40)
I (0, 40)

ss .
I - Illumina 1.8+ Phred+33, raw reads typically (0, 41
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Error rate improvement
Melhoria da frequéncia de erros
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Developments in base calling algorithms Transducer

Developments in nanopore chemistry

RNN Transducer Raw base calling
MinON released (Nanonet) (Scrappie) (Albacore v2.0.1)

Fig. 1 Timeline of reported MinION read accuracies and Oxford Nanopore Technologies (ONT) technological developments. Nanopore chemistry
updates and advances in base-caller software are represented as colored bars. The plotted accuracies are ordered on the basis of the chemistry
and base-calling software used, not according to publication date. Based on data from 1 [9]; 2 [10]; 3 [S0]; 4 [513; 5 33]; 6 [28}; 7 [52); 8 [53];
9[541; 10 [29]; 11 [31; 12 [48]; 13 [46]; 14 [55T; 15 [11]; 16 [5]; 17 [13]; 18 [3]. HMM Hidden Markov Model, RNN Recurrent Neural Network

Rang et al. 2018 Genome Biology
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Nanopore errors
Erros da nanopore
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Nanopore errors
Erros da nanopore

R9.4.1

R10

Oxford Nanopore Technologies

N
I{F UNIVERSITY OF OULU




0 Identificagdo das bases
Basecalling

o Demultiplexa¢do
Demultiplexing

° Avaliagdo da qualidade das leituras
Read quality assessment

pool amplicons which are

Construgdo d sens:
@ Construsio do consenso to receive same barcode

Consensus generation

e Correcdo de erros

Error-correcting

e Identificagdo da espécie
Species identification Oxford Nanopore Technologies

N
TF UNIVERSITY OF OULU




Indexing

Indexacao
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Krehenwinkel et al. 2019
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Species identification

Ay

NGSpeciesID

—[1 Quality and size filtering ]ﬁ

2

2 Raw read subsampling
(300-1000 reads)
T
v
3 Read clustering
(iSONclust)
L2
[4 Consensus sequence generauon]
¥
5 Reverse merging ]
(Parasail)
. Primer detection
V v
Mapping, polishing
7 (Medaka, Racon) === =====——=
(cpnonal)
i
2

—[ Final sequence } J

Sahlin, Lim and Prost 2020

[IC;] UNIVERSITY OF OULU



Mapeamento a referéncia vs reconstrucdo de novo
Reference-based mapping versus de novo assembly

230 240 250 260 270 280 290 300
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MinlON_denovo
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Consensus Accuracy
Precisdao do consenso

Percent distance to lllumina consensus
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Krehenwinkel et al. 2019 GigaScience
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Species identification
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0 Identificagdo das bases

. Lavout
Basecalling
CCATTTCAGGTACCATCGTGAGTCTGTCTGAAATCGCTCATGCTATAGCTATAGCCATTTA
o Demultiplexaco ALIGNING READS AND SEGMENTATION
Demultiplexing CCATTTCAGGTACCATCGTGAGTCTGTCTGRAATCGCTCATGCTAT AGCTATAGCCATTTA

[C-ATATCAGGTACCATCGTGAGTCTGTCT | ATTCGCTCATGCTAFAl  [TATAGC-——TTA|

Avaliacdo da qualidade das leituras E-TATCAGGTACCAT-GTGAG | ATTCGCTCATG TAFACCT -AGG
EC'TATCA'GTGAH CGTGAAT--GTCT( {TACCTATAGCCATTTA

POA GRAPH (SIMD SPEED UP)

Read quality assessment

Construgdo do consenso

Consensus generation

SEGMENT SPLICING

Corregdo de erros CATATCAGGTACCAITCTGTGAGTCTGTCTGJAATTCGCTCATGCTAITACCTATAGGCATTT)

Error-correcting
CONSENSUS SEQUENCE
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Identificacdo da espécie CCATATCAGGTACCATCTGTGAGTCTGTCTGAATTCGCTCATGCTATACCTATAGGCATTTA

Species identification
Vaser et al. 2016

Ay
I{F UNIVERSITY OF OULU




DNA Barcoding

Bothriechis schlegelli
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100% accuracy

AGGTCGTARACCTTCTTTT » TTATTTC
TATTGGGTTTARTAGGTTAGT TAMGCTTCACAGE

GTCTTCTGGTCTTATGTTGGTATTCTAGCTTTT GTACTAGGAGATCAGTTT AATTGATTT GTTATAAGAGAC

AGTCGOGCTCTCATTTTGCCTTTCATACAGGTC TACAATTARTAGACAAAT GATTATGCTACCTTTGACGG

Pomerantz et al. 2018

B. schiegelii
B. supraciliaris
B. bicolor

Atropoides mexicants
A. occiduus
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e Identificagdo da espécie
Species identification

RID K8K75X06014 (Expires on 07-23 22149 pm)
Oatabase Name

Query 1D IciQuery_33635.
Description fitered_reods_ 2 ‘Dascription Nucietide colecton (n)
Molecule type. dna Program BLASTN 2.9.0+ ~Ciation
Query Length 555
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@ Bit Score

@ Identificacio das bases @ Mede a qualidade do alinhamento

. Measures the quality of the alignment.
Basecalling q y g

0 Demultiplexacdo 1)

Demultiplexing

Query Coverage

O Quantidade de sobreposi¢cio das correspondéncias
Avaliagdo da qualidade das leituras How much of the query matches.
Read quality assessment

Constru¢do do consenso Q E-value

Consensus generation O Probabilidade de uma correspondéncia ser completamente
aleatéria (depende do tamanho da base de dados)

Correg3o de erros Likelihood that a given sequence match is purely by

Error-correcting chance (depends on the database size)

Identificagdo da espécie
Species identification Q Percent Identity
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O O quio semelhante é a sequéncia de interesse e a
sequéncia da base de dados

How similar are the query and the database sequence.
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