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Como funciona la tecnologia Nanopore?
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We show that an electric field can drive single-stranded RNA and DNA molecules through
a 2.6-nm diameter ion channel in a lipid bilayer membrane. Because the channel diameter
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molecule is detected as a transient decrease of ionic current whose duration is proportional

to polymer length, Channel blockades can therefore be used to measure polynucleotide Entor Email Addross
length, With further improvements, the method could in principle provide direct, high-speed
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Como funciona la tecnologia Nanopore?

(O NANOPORE



Como funciona la tecnologia Nanopore?

NANOPORE SENSING

2 As onalyte passes through or near the nanopote,
this creates characteriatic disruptions in the current

identity of the analyte




Como funciona la tecnologia Nanopore?

Sample added to floweell here
Consumable flowecell

contains sensing

chemistry, panqpace, and
electronics

Sensor chip with
multiple pnanepores

Sensor chip works with
custom ASIC for control
and data processing
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VENTAIJAS

Dispositivo portatil de bajo costo

Basecalling en tiempo real

Secuenciamiento directo de RNA ya que también detecta uracilo
Obtencion de lecturas largas

Se puede escalar a cientos de genomas

Metagendmica

Amplicones

DESVENTAJA

lgual que otras tecnologias de lectura larga, presenta una alta tasa de error depende de los
métodos de preparacion de la libreria (inserciones y deleciones)
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Protocolo ARTIC Network: protocolo detallado y una ventana de preguntas/respuestas estan
disponibles
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® nCoV-2019 sequencing protocol v3 (LoCost) V.3 +

¢ Version 1 s forked from Ebola virus sequencing protocol
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Hi Josh,
Aug 25,2020 - Works for me This protocol is published without a DOI Thank you for sharing this protocol! What is your typical %

of unclassified reads after demultiplexing? Any tips for

2= Run

ARTIC ' Coronavirus Method Development Community = 1 more worksp s e s o O
Yr Bookmark
¥ Copy/ Fork Joshauick (3 @ O

Steps  Materials Forks Metadata Metrics

ABSTRACT

Amplicon sequencing protocol for SARS-CoV-2 v3 (LoCost)

We thank the ARTIC network, Oxford Nanopore Technologies, New England Biolabs, BCCDC, COG-UK, CanCOGen
and protocols.io commenters for their assistance developing this protocol.

Changes in this version:

-Up to 95 samples per run with EXP-NBD196 native barcode kit

-Substitution of SuperScript IV for LunaScript RT SuperMix and reaction volume reduced to 10 uL.
-Substitution of Ultra II Ligation Module for Blunt/TA Ligase Master Mix and reaction volume reduced to 10 pL.
-Native barcode ligation reaction volume reduced to 10 uL.

-SFB wash volume reduced.

BEFORE STARTING

Prepare between 11 and 95 RNA samples plus 1 negative control using this protocol.

) ) " %, = 5 7 . 16:33
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El método artic usa multiplex PCR y barcoding

SARS-CoV-2

5 3
| ORF1b Genomic RMA

(mRMAT)

Amplicones
400bp
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Barcoding

The Native Barcoding Expansien 96 contains 96 unique barcodes and sufficient reagents fer 12 sequencing libraries
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No barcodes 6 barcodes 12 barcodes 96 barcodes

Flow cell price $500 3500 5500 B500
Library price 599 599 $99 $99

Barcode price - 525 350 3100
Price per sample $599 $104 $54 §7.3

https://store.nanoporetech.com/native-barcoding-expansion-96.html



The Native Barcoding Expansion 96 contains 96 unigue barcodes and sufficient reagents for 12 sequencing libraries.
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Why it's needed

Amplicon sequencing is good:

Works on samples with low viral copy
numbers

Most reads are “on target” so cost is low

But has challenges:

High sensitivity means contaminating
template can be amplified

Barcode cross over
Reads contain synthetic material (primers)
Nanopore data can be noisy

a b
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Step 12A(i) | _ | Step 12A(v) Step 12A(vi) [

Quick et al., Nat. Prot. 2017
Multiplex PCR method for nanopore
sequencing of viral genomes.

ARTIC Nanopore Bioinformatics Pipeline (Will Rowe)



Why it's needed

Considerations:

Appropriate sequencing controls (positive = —
and negative)

Stringent de-multiplexing to ensure Same §rrerrrrrrrcsssncnsened) D Brrrersssssssssscsassnns >
barcodes are present at both ends of a read

Read filtering to expected amplicon c

lengths Step 12A(V)) |-
Removal of synthetic sequence

Evaluation of variants against multiple
primer pools to identify artifacts

Appropriate parameterisation of Nanopore Quick et al., Nat. Prot. 2017
software (Nanopolish and Medaka) Multiplex PCR method for nanopore
sequencing of viral genomes.

ARTIC Nanopore Bioinformatics Pipeline (Will Rowe)



Amplicon handling

Reads are aligned to the reference
genome and assigned to an
amplicon if:

It has correctly paired primers

It covers entire amplicon

Amplicon read threshold not met

Amplicon assigned reads are then
processed:

Trim sequence outside of amplicon
boundary

Optionally trim primer sequence
Assign read group for primer pool

ARTIC Nanopore Bioinformatics Pipeline (Will Rowe)



MinKnow: software de corrida

MinKNOW- A new paradigm in sequencing Real-time data assessment

Data
M

Real-time monitoring through MinKNOW

Channels Panel

O No fixed run time

O Real-time basecalling

O Real-time data assessment
© On-demand sequencing

O Pause a sequencing run

O Efficient data acquisition

MinlON Release 20.06.5
i o g ot r oo raensh o {J) NANOPORE - i {JNANOPORE




52020 Gmail - Lo g mando Nanopore ONT-Covid19 support
ltem Part Number [J# reactions |Price per item Price per
available reaction
IF|0W Cell FLO-MIN106D 1 $900.00 $900.00,
ILiga‘L'l'on Kit SQK-LSK109 6| $599.00) 599.83|
INat‘ive Barcoding kit | |JEXP-NBD104 6| $288.00 $48.00
# barcodes $1,047.83
12|Price per sample $87.32
Price per sample
(inluding 3rd
party reagents) $107.32
# reactions Price per
ltem Part Number Javailable Price per item reaction
IF|0W Cell FLO-MIN106D 1 $900.00, $900.00,
ILigat‘l’on Kit SQK-LSK109 6| $599.00 $99.83]
INat‘ive Barcoding kit | |JEXP-NBD104 6| $288.00 548.00
INat‘ive Barcoding kit Il |JEXP-NBD114 6| $288.00 548.00
# barcodes $1,095.83)
24|Price per sample 545.66)
Price per sample
(inluding 3rd
party reagents) 564.41

Third party
reagents

$240.00

Third party
reagents

$450.00




Muestras
Mayo — Diciembre 2020

conacvi|Y TECNOLOGIA -

Summary

As of 24 March 2021, 192,927 sequences in the B.11.7 lineage

have been detected since the lineage was identified:

B.1.17 found
location & cumulative

total d
prevalence

United Kingdom 137,775
Worldwide 192,927

United States 6,586

California, United

States EEP

° Apparent cumulative prevalence is the ratio of the
sequences conteining B117 to all sequences collected since

the identification of B117 in that location. ™ Dates are based

on the sample collection date

when found™”

first
20 Sep
2020

14 Feb
ployie]

22 May
2020

17 Dec
2020

last

17 Mar
2021

21 Mar
2021

21 Mar
2021

7 Mar
2021

o Read about biases

Rapid global rise of B.1.1.7

B Rapid rise of the B.1.1.7 variant in the UK
10]

~50% more transmissible
(Davies et al., 2020)

0.4-0.7 higher reproductive
rate (Volz et al., 2021)

30%—-50% higher secondary
attack rate (PHE, 2020)
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NUMERO DE MUESTRAS
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