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The Sequel |l System

An introduction to Single Molecule Real-Time (SMRT) Sequencing and its
applications

Deborah Moine i Scientist I, Field Applications Support

For Research Use Only. Not for use in diagnostic procedures. © Copyright 2019 by Pacific Biosciences of California, Inc. All rights reserved.



- SMRT Sequencing & Sequel Il System

- Applications :

Ade novo assembly

AVariant detection

Also-Seq full-length cDNA sequencing
AI\/Iicrobe characterization

- Sequel Il System updates
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Long Reads
- Tens of kilobases
- Sequence from 500 bp to >50,000 inserts SMRT
[ ]
High Accuracy sequenc“‘g
- Free of systematic errors Advantages

- Achieves >99.999% (Q50)

Single-Molecule Resolution
- Sequence DNA or RNA
-Long reads with -Ode2ueadc@®y¥) singl e

Uniform Coverage
- No DNA amplification
- Least GC content and sequence complexity bias

Simultaneous Epigenetic Detection
- Characterize epigenome
- No separate sample preparation required
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FROM SAMPLE TO SMRT SEQUENCING
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SMRT Cells contain Use PacBio Sequel Systems to Prepare sequencing
millions of zero-mode seguence genomes, transcriptomes, reaction

waveguides (ZMWSs) and epigenomes



& rceio

SINGLE MOLECULE, REAL-TIME (SMRT) SEQUENCING

SMRT Cell 8M
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A single molecule of DNA is
immobilized in each ZMW
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SMRT Cells contain millions of
zero-mode waveguides (ZMWs)
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SMRTbell® templates enable repeated B b5 A C T
sequencing of circular template with = £
real-time detection of base incorporation \ g =)
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H
&

Time

Nucleotide incorporation kinetics
are measured in real time

SMRT Sequencing enables simultaneous collection of data from millions of wells using the natural
process of DNA replication to sequencing long fragments of native DNA.

As anchored

polymerases

incorporate
labeled bases,
lightis emitted

Directly detect
DNA modifications
during sequencing
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HIGH CONSENSUS ACCURACY .
Achieves >99.999% (Q50)
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Consensus accuracy is a function of coverage and chemistry. The data above is based on a bacterial genome run on the
Sequel Il System (1.0 Chemistry, Sequel Il System Software v7.0). Single-molecule accuracy has similar coverage
requirements.
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UNIFORM COVERAGE

— No amplification required
Even coverage across GC content
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Mean coverage per GC window across a human sample. Data generated with a 35 kb human library on a Sequel Il System
using 1.0 Chemistry and Sequel Il System Software v7.0
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PACBIO PRODUCT RELEASES OVER THE LAST EIGHT YEARS

Oct 2018

Sequel v6.0

A 3.0 Chemistry

A SMRT Cell 1M v3
Feb 2018
Sequel v5.1
A 2.1 Polymerase

Jan 2017
Sequel v4.0

A 2.0 Chemistry
Oct 2015
Sequel System
Apr 2015

Barcode Kits

‘ Apr 2019
Sept 2017 Sequel 11v7.0

Mar 2014

A 1so0-Seq Method

A Long Amplicon Analysis

Apr 2013

RS I Product Release (v2.0)

A 75K to 150K ZMW

A 2x Throughput
A P4 release

Oct 2013

.‘ Increased throughput by over

A XL Chemistry

A Stage Start . Jan 2013 A HGAP 2.0
May 2012 vi4 1 Oo-f0|d
. A HGAP/Quiver () ’ O

Vli;igenetic u A SMRT Cells v3 PaC B I O RS I |
" ot e Sequel System

. A MagBead Release Sys t e m

Feb 2012
v1.3.0
A C2 Launch

Aug 2016 Sequel v5.0 A 1.0 Chemistry
A 2.1 Chemistry A SMRT Cell 8M

Sequel v3.1
A 1.2.1 Chemistry

Oct 2014

A P6-C4 release

Sequel Il System:
Up to 160 Gb/Cell
(gDNA)




SMRTBELL LIBRARY CONSTRUCTION

Existing Sequel library construction procedures
are compatible with Sequel Il System

- SMRTbell Template Prep Kit 1.0

- SMRTbell Express Template Prep Kit 2.0
-Large insert gDNA I ibrary

Microbial multiplexing (10 kb)

|Iso-Seq Express Method

Multiplexed amplicon sequencing

Low input DNA sequencing (150ng for a 300 Mb

genome)

- Procedure & Checklist T Preparing SMRTbell
Libraries for HiFi Long Read Sequencing
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@ PACBIO"

Procedure & Checklist - Preparing SMRTbell® )
Libraries for HiFi Long Read Sequencing on Sequel®
and Sequel || Systems

This document describes a method for constructi gSMRTb Il libraries suitable for generating high accuracy
long reads on the Seduel Sysiems. This procedurs requires 15 g o high molecuar weignt genomic DNA
15kb

size-fractionated using
from 10 kb to 15 kb,

Required Materials

Item Vendor
gDNAQC( e of e Tllaing)

CHEF Mapy Bio-Rad 170- aem
Sag
Pippin Agiler s,
FEMTO F’ ‘ (formerly Advanced Ar n olo g s, P-0003-0817)

DNA Quai
Qubit 3 D FI mmst s Q33216
dsDNA HS Assay Kit Llf T chne I g s 232854

Megaruptc Diagenode BOG010001

Long Hydrop Diagenode E07010002
Hydrotubes Diag 30010018
SMRTbell Library Preparatior
SMRTDel Templae Pre pKHO Paciiic B ces 100255100
AMP e PB B Padie Bosciences 100-266-500
Rotat Any MLS
0% Etnan ol, Molecular Blology Grade Any M
2.0mL DNA Lo-Bin Eppendol 02431045
Thermomixers Any MLS
[Fractionation
SJQEBELF System 'Sage Science ELF0001
0.75% Agarose Cassettes Sage Science ELD7510
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SEQUEL Il SYSTEM 1T SEQUENCE WITH CONFIDENCE

Sequel System Sequel Il System

SEL L. 1]

1 million ZMWs 8 million ZMWs
SMRT Cell 1M SMRT Cell 8M

~8-fold increase in data yield
Reduced project time

- Lower project cost
Equivalent performance
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TWO MODES OF SMRT SEQUENCING

- Continuous Long Read Sequencing (CLR)
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Consensus sequence

Generate reads I n t
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TWO MODES OF SMRT SEQUENCING

- Circular Consensus Sequencing (CCS)

A L
S,
§ o
ﬂ’i‘;jy

Subread 1 o

[
.E.!.

Subread N  MeesvduewsvewveveBesnvesvNuesNySe)

HiFi Read

t e n@eseravefhiglk qualioybeadsd § 20 kb
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Number of Raw Bases (Gb) 166

Total Reads 5,201,973
Half of Bases in Reads >51,863
Longest Read Lengths >175,000

A Spanning long repeats
High consensus accuracy

Data shown above from a 35 kb size-selected E. coli library using the SMRTbell Template Prep Kit on a Sequel 1l System (1.0 Chemistry,
Sequel Il System Software v7.0, 15-hour movie). Read lengths, reads/data per SMRT Cell 8M and other sequencing performance results
vary based on sample quality/type and insert size.



