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Whole genome and metagenome library preparation using SMRTbell prep kit 3.0:

Getting started

Application -specific
literature

PacBie®

Application note

Robust detection of somatic
variants from tumor-normal
samples with highly
accurate long-read whole
genome sequencing

Introduction

Highly accurate long-read sequencing has enabled

more complete germine variant detection and the

compietion of the human genome. in contrast to
somatic variant

presented distinct challenges due to kower variant

frequencies, yielding a lower signakto-noise ratio and

requiring higher sequencing depth. However, the

HIFi sequencing on the Revio m is ncreasingly
being applied for the robust detection of complex

exceptional accuracy and long read lengths of Pacio®

Short-read sequencing fits the ability to reconstruct
important variation in cancer genomes, including
complex structural variation and repetitive regions
(Cortes-Ciriano et al 202) Inaccurate nanopore long:
read sequencing faces challenges in the detection of
small variants, such as single nucleotide variants
(SNVs) (Otson et al, 2022). Paired tumor-normal WGS

studies with HIFi highly accurate long reads can detect
and phase 3 wide range of cancer-specific genetic
variation, including SNVS, structural variants (SVs),

variants that were previously inaccessible with short
reads or less accurate long reads (Vasan et l, 2019,
Nattestad et al, 2018), now with the availability of the
higher throughput needed to detect variants present at
lower allele frequencies.

deletions and insertions (indels), copy number
variations (CNVs) and methylat e assay.
This Application note prov
detection of somatic smal
and methytation for paired tum i
HiFi whole genome sequencing (WGS) (Figure 1)
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Application notes and Application briefs
(Literature)

Summary overview of application-specific library
preparation, sequencing and data analysis workflow
recommendations.

PacBi®

Application -specific
protocol

PacBi®

Preparing whole genome and
metagenome libraries using
SMRTbell® prep kit 3.0

Procedure & checklist

Overview

This pr the for ‘whole genome sequencing (WGS) libraries from genomic and
metagenomic DNA using the SMRTbell® prep kit 3.0 for sequencing on PacBio® long-read systems. This procedure
may be performed manually or using one of the many qualified automation methods for SMRTbell prep kit 3.0.

Libraries per SMRTbell prep kit 3.0 1-24
QC and workflow time for 8 samples*
* Genomic DNA QC on Femto Pulse 1.5 hours

« short read eliminator (size-selection) 2.5 hours (tube format)
« Library prep with SMRTbell prep kit 3.0 35hours
« SMRTbelllibrary QC on Femto Pulse 1.5 hours

*Times may vary by users and available lab equipment

gDNAinputmassinto  Sequel Ii° and Sequel Revio® (non-SPRQ™ e
library prep lle chemistry/Vega) e =)
Total DNA per SMRT® i g s00ng

Cell=
*#1f multiplexing, the total mass must be equivalent to the numbers indicated above. If using SRE, 500 ng per
sample must be used. If bypassing SRE, no less than 20 ng should be used for an individual sample going into
library preparation.

DNA quality recommendation Femto Pulse genome quality number (GQN)

Lower quality DNA may be
used with the expectation
of lower sequencing yields.

DNA fragment size recommendations

DNA size distribution
(Femto Pulse system)

70% 210 kb (GQN101>7.0) &
50% 230 kb (GQNzoi» 25.0)

DNA shearing Automated pipette-tip shearing (preferred DNA shearing method)

Target fragment lengths 15-20kb

Size selection Short read eliminator on gDNA, and 3.1X (35% V/¥) AMPure® PB on Hifi library
Average library recovery 15% of genomic DNA input when using SRE

e PacBie

102166600 REVO7 JUN2025

Procedure & Checklist i Preparing whole
genome and metagenome libraires using
SMRTbell prep kit 3.0 (102-166-600)

Technical documentation containing sample library
construction and sequencing preparation protocol
details.

1 ABC = Anneal primer / Bind polymerase / Clean up bound complex

Application -specific

technical overview
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Technical overview: Whole genome and
metagenome library preparation using
SMRTbell prep kit 3.0 (102-390-900)

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.

Library preparation,

sequencing & analysis

Genomic DNA QC & shearing
Extract HMW DNA using Nanobind kits

O 5 0 0 inputggDNA per Revio SMRT Cell
with SPRQ chemistry

Shear DNA to 157 20 kb for WGS

!

Library construction
(SMRTbell prep kit 3.0)

Multiplex WGS samples using
SMRThbell adapter index plate 96A/B/C/D

!

Sequencing
(Sequel Il/lle, Vega & Revio systems)

Perform ABC! and sequence WGS libraries
on PacBio long-read systems

!

Data analysis
(SMRT Link or third-party tools)

Genome assembly
Variant detection
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Whole genome and metagenome library preparation procedure description

Procedure & checklist i Preparing whole genome and metagenome libraries using SMRTbell —
prep kit 3.0 (102-166-600) describes the workflow for constructing whole genome sequencing metagenome libraries using
(WGS) libraries from genomic and metagenomic DNA using the SMRTbell prep kit 3.0 for
sequencing on PacBio long-read systems. This procedure may be performed manually or
using one of the many qualified automation methods for SMRTbell prep kit 3.0.

SMRTbell® prep kit 3.0

Procedure & checklist

Overview

This procedure describes the workflow for constructing whole genome sequencing (WGS) libraries from genomic and
metagenomic DNA using the SMRTbell® prep kit 3.0 for sequencing on PacBio® long-read systems. This procedure
may be performed manually or using one of the many qualified automation methods for SMRTbell prep kit 3.0.

Overview
Libraries per SMRTbell prep kit 3.0 1-24
Libraries per SMRTbell prep kit 3.0 1-24 Qo and workflow time for 8 samples*
+ Genomic DNA QG on Femto Pulse 1.5 hours
QC and workflow time for 8 samples* « Short read eliminator (size-selection) 2.5 hours (tube format)
« Library prep with SMRTbell prep kit 3.0 3.5hours
. Genomic DNA QC on Femto PU|S€ 1.5 hOU rs « SMRTbell library QC on Femto Pulse 1.5 hours
*Times may vary by users and available lab equipment
e Short read eliminator (size-selection) 2.5 hours (tube format) TR S e T S
i ) ) [— e chemistry/Vega) ool CI=iT)
e Library prep with SMRTbell prep kit 3.0 3.5hours Total DA per ST o -, s00rg
i *If multiplexing, the total mass must be equivalent to the numbers indicated above. If using SRE, 500 ng per
* SMRTbell Ilbrary QC on Femto Pulse 1.5 hours sample muUst be used. If bypassing SRE, no less than 20 ng should be used for an individual sample going into

library preparation.

*Times may vary by user and available lab equipment

DNA quality recommendation Femto Pulse genome quality number (GQN)
size distribution > 1o 27, Lower quality DNA may be
gDNAinputmassinto  Sequel II® and Sequel Revio® (non-SPRQ™ Revio (SPRQ™ chemistry) , ey e S
library prep lle chemistry/Vega) n SMRTbell prep kit 3.0
182
Total DNA per SMRT® (102 182 700) DNA shearing Automated pipette-tip shearing (preferred DNA shearing method)
Cell** 1 g 2 Hg 500 ng Target fragment lengths 15-20 kb
i 2 . . o . Size selection Short read eliminator on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library
**If multiplexing, the total mass must be equivalent to the numbers indicated above. If using SRE, 500 ng per Average ibrary recovery 15% of genomic DNAinput when using SRE
sample must be used. If bypassing SRE, no less than 20 ng should be used for an individual sample into library . & 2008 Pactio At gt resevec Researeh v any Nt o s disgnostc procedres .
i 102-166-600 REVO7 JUN2025 PGCBI.
preparation.
DNA quality recommendation Femto Pulse genome quality number (GQN oo . .
Sl . — i ¢ i‘ = ) PacBio Documentation (102-166-600)
i Sereas” -
DNA size distribution 70% >10 kb (GQN10k0 27.0) & —oitsrleln Wl
| % >30 Kb - used with the expectation
IR UL e 50% 230 kb (GQNaor» 25.0) of lower sequencing yields. SMRTbell template (151 20 kb)

containing SMRTbell adapters? . . : L
g P Note: For multiplexed microbial WGS applications

we recommend using the HiFi plex prep kit 96 (PN 103-

DNA fragment size recommendations

DNA shearing Automated pipette-tip shearing (preferred DNA shearing method) 381-200) and following Procedure & checklist i

Target fragment lengths 15-20kb Preparing multiplexed whole genome and amplicon

Size selection Short read eliminator on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library libraries using the HiFi plex prep kit 96 (103-418-800)*

Average library recovery 15% of genomic DNA input when using SRE
1 For multiplexed microbial WGS applications where O50 ng ofexprepfitoé (Pd IDBIS1-20@) and olowiny Pecedue & ahecklistl & b |
Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 (103-418-800). Also see Technical overview 1 HiFi library preparation using HiFi prep kits for high -

PqCBi‘ throughput sequencing on PacBio long  -read systems (103-424-600) for general data analysis recommendations for microbial WGS applications.
2 To enable sample multiplexing, SMRTbell adapter index plate 96A (102-009-200) (or adapter index plate 96B/C/D) must be purchased separately from SMRThell prep kit 3.0 bundle (102-182-700).
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Library construction

SMRTbell prep kit 3.0 (SPK 3.0) whole genome and metagenome library

preparation workflow overview

SMRThbell prep kit 3.0 WGS workflow

Protocol documentation or reference

Guide & overview 1 Nanobind PanDNA kit
(103-394-800)

Refer to third-party user guide documenation

DNA sample extraction
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DNA sample QC

DNA size selection

DNA shearing —
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DNA repair & A -tailing

SPK 3.0 protocol reference
for manual & automated workflows

Procedure & checklist T Preparing whole genome
and metagenome sequencing libraries using
SMRTbell prep kit 3.0 (102-166-600)

Adapter ligation

Nuclease treatment

Library cleanup PN o

or size selection s

u gt

oy,

. .
% o
teunest”

1 Alternatively, can shear DNA using Megaruptor 3 system (Diagenode) or g-TUBEs (Covaris) if Microlab Prep system is unavailable.
2 Can optionally perform gel cassette-based size selection to enrich for SMRTbell library inserts >10 kb.

.U
Q
0
0
o

Recommended equipment & consumables

Nanobind PanDNA kit
(103-260-000 / 24 RXN)

Qubit 4 fluorometer system
Femto Pulse system

Short read eliminator (SRE) kit
(102-208-300 ) for progressively
depleting fragments up to 25 kb
from genomic DNA samples

Hamilton Microlab Prep system for
pipette-based DNA shearing*

SMRTbell prep kit 3.0
(102-182-700/ 24 RXN)

WGS library insert size >10 kb: 2
= 3.1X (35%) AMPure PB size selection

WGS library insert size <10 kb:
' 1X SMRTbell bead cleanup


https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
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SMRTbell prep kit 3.0 bundle (102 -182-700)
SPK 3.0 bundle supports whole genome and metagenome library preparation workflows?
A Contains the necessary reagents for library preparation with SMRTbell adapters

AKit also includes SMRTbell cleanup beads and low TE buffer
Alndexed (barcoded) adapters and size-selection reagents! are sold separately

SMRTbell prep kit 3.0 bundle components

|

PacBi®

SMRTbell prep kit 3.0
A Contains core reagents for SMRTbell template

construction

Low TE buffer

A For DNA shearing and cleanup

SMRTbell cleanup beads
A For DNA cleanup

(102-141-700)

©:0

Low TE buffer

(102-178-400)

SMRTbell cleanup beads

(102-158-300)

7

8

A Supports 24 SMRTbell libraries per kit
A Compatible with the Vega system, Revio system and Sequel Il & lle systems

SMRTbell prep kit 3.0 bundle configuration

SMRTbell prep kit 3.0

Component
Repair buffer

End repair mix
DNA repair mix
SMRTbell adapter
Ligation mix
Ligation enhancer
Nuclease buffer

Nuclease mix

9-10 Elution buffer

#

1

#

1

Component

Low TE buffer
(pHE.0)

Component

SMRTbell
cleanup beads

Part number

102-166-000

102-166-100

102-167-700

102-167-800

102-167-200

102-179-100

102-167-900

102-166-200

100-159-800

Part number

102-178-400

Part number

Qty Color Volume

220 uL

1 110puL
1 55 pL
1 125l
1 yellow 860 pL
1 55 L
1 155 L
1 | gom | 155puL

2 white 1.5mL

Qty Color Volume

1 ciear 10 mL

Oty Color Volume

102-158-300 1 ciear 10mL '

1 Short read eliminator (SRE) kit (102-208-300) for performing gDNA size selection and AMPure PB beads kit (102-182-500) for performing SMRThbell library size selection must be purchased separately.

7



Other recommended kits & consumables for SPK 3.0 WGS library preparation
and HiFi sequencing

Ancillary kits must be purchased separately from SMRTbell prep kit 3.0 bundle (102-182-700)

HMW DNA extraction Final WGS library size selection HiFi sequencing

Pac Nanobind PanDNA kit
(103-260-000)

AMPure PB bead

' size selection kit Revio SPRQ Revio SPRQ Revio
7 | (102-182-500) polymerase kit sequencing plate SMRT Cell tray
(103-520-100) (4-rxn: 103-504-900) (4 cells: 102 -202-200)

A For HMW DNA extraction from cultured cells, cultured A Contains paramagnetic beads and elution buffer to
bacteria, whole blood, tissues, insects & plant nucleil selectively remove dsDNA <5 kb i
Input gDNA size selection Sample multiplexing Vega Vega Vega
polymerase kit sequencing plate SMRT Cell tray

(103-517-600) (103-274-300) (103-406-700)

PacBie® PacBi®

SMRTbell adapter
index plate 96A
(102-009-200)

Short read eliminator
(SRE) kit (102-208-300)

Sequel Il Sequel Il Sequel I
binding kit 3.2 sequencing kit 2.0 SMRT Cell 8M tray
A Contains reagents for depleting <10 kb fragments from A Contains 96 indexed SMRTbell adapters (bc2001i (102-333-300) (4-rxn: 101-820-200) (4 cells: 101 -389-001)
input gDNA using size-selective precipitation bc2096) in plate format (1 sample per index)

L]
PGCBI‘ 1 Nanobind CBB kit (102-301-900) may also be used for HMW DNA extraction from cultured mammalian cells, cultured bacteria and whole blood.
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Procedure & checklist

prep kit 3.0 (102 -166-600)

Procedure & checklist 102-166-600 describes the workflow for constructing whole genome
sequencing (WGS) libraries from genomic and metagenomic DNA using the SMRTbell prep kit

3.0 for sequencing on PacBio long-read systems. This procedure may be performed manually or

using one of the many qualified automation methods for SMRTbell prep kit 3.0.

Procedure & checklist contents

1.

Genomic DNA (gDNA) input QC recommendations and general best practices for reagent &
sample handling.

Sample multiplexing guidance and recommendations.

Instructions for performing size selection on input genomic DNA using Short read eliminator kit
(SRE)™.

Instructions for automated DNA shearing for WGS using Hamilton robots.?
Enzymatic workflow steps for SMRTbell library construction using SMRTbell prep kit 3.0.

Instructions for performing final cleanup and size selection on SMRTbell library using AMPure PB
beads.3

Workflow steps for sample setup ABC# (annealing, binding, and cleanup) to prepare samples for
sequencing using Vega polymerase kit or Revio SPRQ polymerase Kkit.

I Preparing whole genome libraries using SMRTbell

Preparing whole genome and
metagenome libraries using

SMRTbell® prep kit 3.0

Procedure & checklist

Qverview

This procedure describes the workflow for constructing whole genome sequencing (WGS) libraries from genomic and
metagenomic DNA using the SMRTbell® prep kit 3.0 for sequencing on PacBio® long-read systems. This procedure
may be performed manually or using one of the many qualified automation methods for SMRTbell prep kit 3.0

Libraries per SMRTbell prep kit 3.0 1-24
QC and workflow time for 8 samples*
= Genomic DNA QC on Femto Pulse 1.5 hours
= Short read eliminator (size-selection) 2.5 hours (tube format)
» Library prep with SMRTbell prep kit 3.0 3.5hours
» SMRTbell library QC on Femto Pulse 1.5 hours
*Times may vary by users and available lab equipment

Revio® (non-SPRQ™
chemistry/Vega)

gDNA input mass into Sequel II® and Sequel

Revio (SPRQ™ chemistry)

library prep lle

Total DNA per SMRT®
Cellx*
*|f multiplexing, the total mass must be equivalent to the numbers indicated above. If using SRE, 500 ng per
sample must be used. If bypassing SRE, no less than 20 ng should be used for an individual sample going into
library preparation.

DNA quality recommendation Femto Pulse genome quality number (GQN)

70% >10 kb (GQN101» 27.0) & Lower quality DNA may be
50% 230 kb (GQNsa s 25.0)

Tug 2ug 500 ng

DNA size distribution

used with the expectation
(Femto Pulse system)

of lower sequencing yields.

DNA fragment size recommendations

DNA shearing Automated pipette-tip shearing (preferred DNA shearing method)
Target fragment lengths 15-20kb
Size selection Short read eliminator on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library

Average library recovery 15% of genomic DNA input when using SRE
® 2025 PacBio. All rights reserved. Research use only. Net for use in diagnostic procedures,
102-166-600 REVO7 JUN2025

PacBie®

PacBio Documentation (102-166-600)

1 If performing SRE using a Hamilton Microlab Prep liquid handling instrument, refer to Guide and overview 1 Short Read Eliminator (SRE), DNA shearing, and cleanup for the Hamilton Microlab

Prep system (103-424-100) for details about third-party consumables requirements.

2 Refer to the Appendix section of Procedure 102-166-600 for instructions on shearing DNA with the Megaruptor 3 system or Covaris g-TUBE devices.

o 3 If the DNA library is <10 kb, can proceed with a 1x SMRTbell bead cleanup instead of performing DNA size selection using diluted AMPure PB beads.

PqCBl‘ 4 For primer annealing, polymerase binding & complex cleanup (ABC) using Vega chemistry or Revio SPRQ chemistry, follow sample setup instructions in Procedure & checklisti Do not use SMRT
Link Sample Setup. For ABC using Revio non-SPRQ chemistry or Sequel ll/lle chemistry, follow SMRT Link Sample Setup software for preparing samples for sequencing.
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WGS library construction

[ ABC |

Key workflow steps for SPK 3.0 WGS & metagenomic sequencing applications
SPK 3.0 library preparation workflow! can optionally be automated to enable higher sample throughput

DNA sample extraction

v

DNA sample QC

T

1 Short Read Eliminator on gDNA

¢ O Safe stop

2 Pipette DNA shearing

¢ O Safe stop

3 Post-shearing cleanup

¢ O Safe stop

4 DNA repair & A-tailing

v

5 Adapter ligation & cleanup

¢ O Safe stop

6 Nuclease treatment
7 Final library cleanup

or size selection

v

8 Annealing, binding & cleanup
(ABC)

PacBi®

—
>
<
a)
[Q\
>
<
m)

21 25hrs

2 hrs

2.5 hrs

20 min

25 min

45 min

45 min

20 min

25 min

1hr

Guide & overview i Nanobind PanDNA
kit (103-394-800)

Refer to third-party user guide documenation

SPK 3.0 WGS protocol reference

Procedure & checklist i Preparing whole
genome libraries using SMRTbell prep kit

3.0 (102-166-600)

Example supported automation systems

Thermo Fisher KingFisher Apex
Hamilton Microlab NIMBUS Presto

Hamilton Microlab Prep

| Hamilton NGS STAR MOA

Nanobind PanDNA kit
(103-260-000/ 24 RXN)

Qubit 4 fluorometer system
Femto Pulse system

Short read eliminator (SRE) kit
(102-208-300 / 24 RXN)

Hamilton Microlab Prep
(Pipette-based DNA shearing) or

Diagenode Megaruptor 3
(Hydropore-based DNA shearing)? or

g-TUBE
(Centrifugation-based DNA shearing)?

SMRThbell prep kit 3.0
(102-182-700/ 24 RXN)

WGS library insert size >10 kb: 3
3.1X (35%) AMPure PB size selection

WGS library insert size <10 kb:

1X SMRTbell bead cleanup

Revio SPRQ polymerase kit or
Vega polymerase kit

1Times shown are for processing up to 8 WGS samples using a manual SPK 3.0 workflow; 2 Alternatively, can shear DNA using a Megaruptor 3 system (Diagenode) or g-TUBEs (Covaris) if a Microlab 11
Prep system is unavailable; 3 Can optionally perform gel cassette-based size selection to enrich for SMRTbell library inserts >10 kb.
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WGS library construction

[ ABC |

Key workflow steps for SPK 3.0 WGS & metagenomic sequencing applications
PacBio qualified automation protocols for WGS library construction and long-read sequencing preparation

: . || . Available automation methods for SPK 3.0 WGS workflows
DNA sample extraction g 271 25hrs
¢ Automation system Hamilton Integra Revvity Tecan
DNA sample QC 2 hrs
SRE size selection
1 Short Read Eliminator on gDNA = m I 3.5 hrs Input gDNA size selection Microlab Prep
¢ O Safe stop DNA shearing
; . i J . NGS STAR MOA
2 Pipette DNA shearing s m I 20 min HiFi sequencing using 15 i STARlet B;ggmg:zp mgg &
. . . p
20 kb library insert size STAR V Compact
¢ O Safe stop Microlab Prep S
. ‘- )—" Y .
3 Post-shearing cleanup R34 m WGS library prep
¢ O safe stop SMRTbell prep kit 3.0 NGS STAR MOA Miro Canvas SciClone NGSx %‘Q
4 DNA repair & A-tailing bﬁ-
¢ HiFi prep kit 96 NGS STAR MOA
. . ‘- )—"
5 Adapter ligation & cleanup e 6.5 hrs HiFi plex prep kit 96 NGS STAR MOA
v O satestop Sequencing preparation (ABC) !
mﬂ:‘ ‘_-.
6 Nuclease treatment s
Sequel Il binding kit 3.2 NGS STAR MOA DreamPrep
¢ Compact
7 Final library cleanup - Revio polymerase kit NGS STAR MOA DreamPrep
or size selection — Compact
il , , NGS STAR MOA
Revio polymerase kit 96
8 Anneallng,(t')al\récél\l?g & cleanup = 25 hrs
i 1Times shown are for processing up to 96 WGS samples using a Hamilton NGS STAR MOA system i see Guide & overview i Automated HiFi prep 96 and HiFi ABC for the Hamilton NGS STAR
acol 12

MOA system (103-425-700) for more details.
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0

DNA sample extraction

Genomic DNA extraction for WGS applications Genomic DNA extraction for metagenomic sequencing
PacBio Nanobind DNA extractions kits are recommended to ensure sufficient Note: The products below have not been tested or validated by PacBio but are
mass and quality of high-molecular weight (HMW) DNA for use in HiFi WGS listed here as examples of third-party kits used by other PacBio customers for
library preparation protocols using SPK 3.0 isolating genomic DNA for PacBio metagenomic sequencing applications
Nanobind PanDNA kit * Nanobind HT CBB kit 2 : S
(103-260-000: 24 rxn) (102-762-700; 96 rxn) el 9 Uli18) B0y [2eelbieh @it
A For HMW DNA extraction from cells, A For high-throughput HMW DNA extraction QIAGEN DNeasy PowerSoil Pro (PN 47014)
blood, human saliva, bacteria, tissues, from up to 200 €L human/mammalian
insects, and plant nuclei blood, non-mammalian animal blood, QIAGEN PowerFecal Pro (PN 51804)
A Expected HMW DNA yield: 3i2 6 € g cultured cells, and bacteria Fecal and soil .
A Expected HMW DNA yield: 3i 15 &g for QIAGEN DNeasy PowerClean Pro Cleanup Kit (PN 12997-50)
blood and cultured mammalian cells and A If needed, can be used after extracting DNA with PowerSoil or
21 10 eg for bacteria PowerFecal kits to further improve sequencing performance

3 Metagenomic DNA can be extracted using commercially available kits from suppliers such as Zymo
Research and Qiagen. For metagenome sequencing libraries from sample types that may contain
inhibitors or contaminants, it is recommended to further clean up the extracted DNA with a column-based
cleanup such as the Dneasy PowerClean Pro Cleanup Kit (cat no. 12997-50).

PacBie PacBie

Technical note: Preparing DNA for Technical note: Sample preparation
PacBio HiFi sequencing 1 Extraction for PacBio HiFi sequencing from
and quality control (102-193-651) human whole blood (102-326-500)
PGCBi‘ 1 See Guide & overview 1 Nanobind PanDNA kit (103-394-800) for more details. 13
2 See Guide & overview i Nanobind HT kits (103-028-100) for more details.


https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-Preparing-DNA-for-PacBio-HiFi-Sequencing-Extraction-and-Quality-Control.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-Preparing-DNA-for-PacBio-HiFi-Sequencing-Extraction-and-Quality-Control.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-Preparing-DNA-for-PacBio-HiFi-Sequencing-Extraction-and-Quality-Control.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-Preparing-DNA-for-PacBio-HiFi-Sequencing-Extraction-and-Quality-Control.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-Preparing-DNA-for-PacBio-HiFi-Sequencing-Extraction-and-Quality-Control.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-human-whole-blood-sample-prep.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-human-whole-blood-sample-prep.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-human-whole-blood-sample-prep.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-human-whole-blood-sample-prep.pdf
https://www.pacb.com/wp-content/uploads/Technical-Note-human-whole-blood-sample-prep.pdf

General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

DNA sizing QC

A Agilent Femto Pulse system!? is highly recommended for the accurate sizing of genomic DNA samples

A Femto Pulse system enables simple, rapid sizing QC of genomic DNA and SMRTbell libraries, and conserves sample by using
femtogram ranges of input DNA
A Resolves fragments 1,300 bp to 165 kb using gDNA 165 kb Analysis kit (can resolve 100 i 6,000 bp using Ultra Sensitivity NGS kit)
A Requires <1 ng of sample DNA
A Can analyze up to 12 samples in <1.5 hrs
A Outputs quality metrics such as Genomic Quality Number (GQN)? to quickly score integrity of HMW gDNA
Hiputs quattty I N ‘e Quality Nu (GQN) quickly megrity g Femto Pulse system
(Agilent Technologies)

| ]

A Alternative DNA sizing tools may be used if a Femto Pulse system is unavailable
A However, caution should be used when interpreting results from other tools that employ constant-field electrophoresis technology

A These technologies tend to inflate the true size of the gDNA (or library) and should only be used for qualitative assessment of whether
an experiment was successful (e.g., intact library) rather than for accurate measurement of fragment size distributions

DNA gquantification QC

A For DNA quantification QC, we recommend using a quantification assay specific for double-stranded DNA (dsDNA)
such as the Qubit 1X dsDNA high sensitivity assay kit® (Thermo Fisher Scientific)

A Note: We do not recommend quantification with UV-Vis Spectrophotometers (e.g. NanoDrop) that measure all nucleic acids in a
sample. For example, measuring all nucleic acid will inflate the true concentration of gDNA in samples.

Qubit 4 fluorometer

1 (Thermo Fisher Scientific)
102-326-561

PacBie®

(Agilent 5994-0521EN)
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Recommended genomic DNA input amount and quality

DNA input quality

A 70% or more of t he foiNhs SBK3Dlibdrady prepeprotocbl0  k b
- This corresponds to a genome quality number (GQN) of 7.0 or higher at 10 kb

DNA gquality Femto Pulse genome quality score

70% O10 ( GQN10O

k b B Yower quality DNA may be used with the
50% O30 kb ( GON3O

. . 7.
DNA size distribution (Femto pulse system) 5 . 0 expectation of lower sequencing data yields

kb O
kb O

12168
T1000- 146 kb size mode g HGO02
oo GQN @30 kb = 8.1 \
oo GQN @10 kb =8.9 T —
8000+ - -
. - Any degradation present should be due to shearing
. —soncn from extraction process and not from poor sample
£ —— handling/storage or biochemical processes
00
s00-
30001 1 —
0 Example DNA sizing QC analysis of a high-quality HG002 human
1000- U\m genomic DNA sample using a Femto Pulse system with Genomic DNA
0 165 kb kit .

1200
10000
17700
21000—
22000
42000
50000

65500~

ize (bp)

1 Important: The HiFi yield and HiFi mean read length of a sequencing run are directly proportional to the quality of the genomic DNA input and the fragment lengths generated after shearing. To

PqCBi‘ maximize yield and genome coverage per SMRT Cell, start with high quality gDNA containing minimal DNA below 10 kb, and with >50% mass over 30 kb. High quality gDNA will typically have a
higher percent library recovery and HiFi sequencing yield.
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Recommended genomic DNA input amount and quality

DNA input amount

DNA Input into SPK 3.0 library prep Sequel Il and lle systems Revio non -SPRQ / Vega chemistry Revio SPRQ chemistry

Total DNA per SMRT Cell 1 1 ng per SMRT Cell 2 ng per SMRT Cell 500 ng per SMRT Cell

1 Note: If multiplexing, the total mass of input gDNA summed across all samples must be equivalent to the numbers indicated above. If using SRE, (500 ng per sample must be used. If bypassing SRE, no less than 50 ng
of input gDNA should be used for an individual sample to go into (13-20 kb) SMRTbell library preparation using SMRTbell prep kit 3.0.. Also see Procedure & checklist 7 Preparing multiplexed whole genome and
amplicon libraries using the HiFi plex prep kit 96 (103-418-800) for additional details on multiplexing recommendations for WGS applications when using HiFi plex prep kit 96.

Low mass vs high mass DNA input amounts

A Using the Revio system with SPRQ chemistry reduces the gDNA mass required for library preparation

A Low mass option enables SRE and DNA shearingusing0.5i1 . 25 &g 20f gDNA
A Itis recommended to stay consistent for both SRE and shearing steps (i.e., use Low or High mass settings for both SRE and shearing)
A Note that High mass and Low mass samples cannot be included in a single SRE/shearing automation run
A

If targeting larger insert sizes or working with lower quality DNA, start with higher input gDNA amounts (going into SRE size selection step) to ensure adequate
library for optimal SMRT Cell loading

DNA qualit Low mass High mass Expected SRE recovery
9 9 y (compatible with Revio SPRQ) 3 9 (dependent on DNA quality)

70% >10 kb (recommended) 0.571 1.25 ny 21 4ny 601 95%
<70% >10 kb 171.75ny 47 5ny 407 60%
<10 kb (no SRE) 0.257 1 ny 17 3ny Not recommended

2 Note: | f gDNA mass available is between 1.25 &g and 2 &g, us e t stem di Revigdystem avithaubSPRQ, thded niay net;be énaughe v e r

. final library for loading at an optimal on-plate loading concentration for a single SMRT Cell.
PGCBl‘ 31f0.5i11. 25 &g gDNA is available and Revio SPRQ chemistry i s beafingdRavie 8MRT Cell r8PRQ)phaweven High mass pakafdteosw g w i
can also be used for Revio SPRQ chemistry if excess library is desired. For Revionon-SPRQ chemi stry and Vegeaommeénhded for logdhlIASMRTQell. t i


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Recommended genomic DNA input amount and quality

Expected SPK 3.0 WGS library construction yield

A Overall SMRTbell library construction yield is dependent on input gDNA quality and size
A The recovery from input gDNA to completed SMRTbell library typically ranges between 10 i 32% (includes SRE, shearing, SMRTbell library preparation and ABC)

Protocol step DNA or SMRTbell step recovery DNA or SMRTbell overall recovery Expected size (Femto Pulse)

Starting input 100% 100% GQN 10kb > 7.0
Post-SRE? 6571 95% 657 95% GQN 10 kb >9.3
Post-shear SMRTbell bead cleanup 8071 95% 5271 90% 157 20 kb
Post-ligation SMRTbell bead cleanup 801 95% 427 86% 157 20 kb
Post-nuclease (pre -cleanup) 407 50% 177 43% 157 20 kb
Post-3.1x AMPure PB bead cleanup 7571 80% 137 34% 157 20 kb
Post-ABC cleanup 757 95% 107 32% 157 20 kb

1 Post-SRE recovery will vary with the quality of the DNA input. Higher quality DNA will yield more recovery post-SRE.

PacBi® 17



General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Recommended genomic DNA input amount and quality

Minimum polymerase -bound library mass needed to load a SMRT Cell

A Starting with 2 pg of high-quality input gDNA (going into SRE size selection step) will, on average, provide enough library to load 1 Revio SMRT Cell without
SPRQ chemistry or 1 Vega SMRT Cell

A Starting with 500 ng of high-quality input gDNA (going into SRE size selection step) will, on average, provide enough library to load 1 Revio SMRT Cell with
SPRQ chemistry

Mean library Polymerase -bound library mass needed to load one SMRT Cell
insert size (250 pM on -plate loading concentration, OPLC)
Revio non -SPRQ chemistry / Vega chemistry
10,000 bp 41 ng 163 ng
15,000 bp 61 ng 244 ng
18,000 bp 73 ng 293 ng
21,000 bp 85 ng 341 ng

PacBi® 18



General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Input genomic DNA size selection using Short read eliminator (SRE) kit (102-208-300)

SRE considerations for use

A SRE kit (102-208-300) is recommended for rapid size selection of (unsheared) high-molecular weight genomic

DNA samples
A Uses a centrifugation procedure similar to standard ethanol precipitation techniques
A SRE kit can significantly enhance mean HiFi read lengths by progressively depleting short DNA fragments IMPORTANT: Use SRE on only genomic DNA
A SRE will progressively deplete fragments up to 25 kb from gDNA samples - SRE should not be performed on A Attempting to use SRE on sheared DNA or HiFi
gDNA samples that are <10 kb libraries (post-library construction) will result in
A When choosing between Low mass and High mass workflows, it is recommended to stay consistent for both poor recoveries

SRE and shearing steps (i.e., use Low or High mass settings for both SRE and shearing).

SRE DNA size selection manual pipetting procedure

A Load tube into centrifuge! with hinge of tube facing toward the outside of rotor

A This will help to avoid disturbing the pellet if it cannot be seen
A After centrifugation, the DNA pellet will have formed on the bottom side of the microcentrifuge tube under the hinge region
A cCarefully pipette on opposite side towards the thumb lip of tube to avoid disturbing the pellet

A Place tube so that hinge B Qarefu!ly pipette to avoid
faces outside of rotor N disturbing DNA pellet
| — |
A 7
’ ’
7 > ’ Note: Pellet may

7 cihlal
7{—‘0__, \ not be visible!

P CBi‘ 1 Centrifuge at 10,000 x g at room temperature (RT) if using tubes. Centrifuge at 2,250 x g at room temperature (RT) if using a microplate. Turn off any built-in temp. control function by specifying a
a target temp. set point higher than ambient RT.
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

DNA shearing

A

A

Important: A mean fragment size between 15 to 20 kb with a narrow distribution (typically ~10 i 35 kb) is recommended for
this protocol - If gDNA is within these ranges or lower, the DNA shearing step can be bypassed

We recommend performing pipette-based DNA shearing! using a Hamilton Microlab Prep liquid handling instrument

A Refer to Technical note i High throughput DNA shearing using Hamilton Microlab Prep (102-326-606) or Guide and
overview i Short Read Eliminator (SRE), DNA shearing, and cleanup for the Hamilton Microlab Prep system (103-424-
100) for details about third-party consumables requirements

If a Microlab Prep liquid handling instrument is unavailable for performing pipette-based DNA shearing, then a Megaruptor 3
system (Diagenode) or g-TUBEs (Covaris) may alternatively be used?

When choosing between Low mass and High mass workflows, it is recommended to stay consistent for both SRE and
shearing steps (i.e., use Low or High mass settings for both SRE and shearing).

Metagenomic samples

A Metagenomic samples often have degraded gDNA where the majority of fragments are already <15 kb in length to start

- Do not perform SRE size selection on metagenomic samples
- Thefinal library insert size for metagenomic samples may be <15 kb

Microlab Prep system
(Hamilton)

- If DNA sizing QC indicates that the average fragment size of the starting gDNA is <18 kb, then skip the DNA shearing step in this procedure
A Because SRE will be skipped, a lower DNA input mass may be used for metagenomic samples. Note that ~14 to 34% recovery (from gDNA to bound SMRTbell) is

expected. Ensure enough DNA is used to meet optimal loading concentrations on PacBio long-read systems.

1 Note 1: Maximum input gDNA mass supported by pipette DNA shearing method is 3 ng for High mass workflow and 1 ng for Low mass workflow -

Perform parallel shearing reactions if using more

than the maximum input gDNA amount. Note 2: Maximum input sheared DNA mass tolerated by library enzymatic reactions in this SPK 3.0 WGS protocol is 5 ng per reaction - Perform parallel library

prep reactions if using >5 ng of input sheared DNA.

PacBi‘ 2 See Appendix Al in Procedure & checklist i Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit 3.0 (102-166-600) for Megaruptor 3 system and g-TUBE o

shearing recommendations.
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Reagent handling?

PacBio kit Thaw these reagents Keep these temperature -sensitive Bring these reagents to room
or consumable at room temperature reagents on ice temperature 30 minutes prior to use

SMRThbell prep kit 3.0

(102-182-700) C Repair buffer f; C End repair mix C Elution buffer
[ J
C Nuclease buffer = C DNA repair mix
C SMRTbell adapter o C Ligation mix
[ ]

C Elution buffer

« 4]
)

Ligation enhancer

i

Nuclease mix

Tl
«0)

.

« 4]
«O)

SMRThbell adapter

{

AMPure PB bead size selection kit

(102-182-500) C Elution buffer C N/A C Elution buffer

C AMPure PB beads

PqCBi‘ 1 SRE buffer and Buffer LTE are stored at room temperature.



General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Reagent handling? (cont.)

PacBio reagent handling notes

Room temperature is defined as any temperature in the range of 18 i 25°C for this protocol

SRE buffer and Buffer LTE are stored at room temperature

Once thawed, reaction buffers & adapter index plate may be stored on cold block, at 4°C, or on-ice prior to making master mix or placing on liquid handler work deck
Mix reagent buffers with a brief vortex prior to use (do not vortex enzymes)

Briefly spin down all reagent tubes in a microcentrifuge to collect all liquid at the bottom (if using a SMRTbell adapter index plate, briefly vortex and then spin down
in a centrifuge with a plate adapter to collect all liquid at the bottom of the wells)

Shake/vortex SMRTbell cleanup beads and AMPure PB beads immediately before use (failure to do this will result in low recovery)
Pipette-mix (e.g., up and down 10 times) all bead binding and elution steps until beads are distributed evenly in solution

It is recommended to pipette-mix all SMRTbell prep reactions by pipetting up and down 10 times

Samples can be stored at 4°C at all safe stopping points listed in the protocol

To To Do Do Do To Do Do Do

- - I iﬂ'

PacBi® : 22




General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Final library size selection using AMPure PB bead size selection kit (102-182-500)

A AMPure PB beads are used as the default size selection method to progressively deplete short DNA fragments <5 kb? from final SPK 3.0
WGS libraries and enrich for long fragments

DNA sample Add 3.1X 35% Separation Ethanol wash Elution Transfer eluate
AMPure PB beads

o
I YD . — —_—
» A, A\ .
AMPure PB bead size selection kit PR e oy 2. 4 "9 bl
LA L\ - 3 £
(102-182-500) . \ R Z ¥ 7
. o~ Magnet Magnet Magnet
_\::::uv‘a o Pt ,-“"W"-.__, , 7 7 V V r»'-‘.,,._...!’? ‘-.:j..w \ - - - - - -
T o SO
L ;u, B A ) f.?:::;s'
S =Y e _ _
e I e} AMPure PB bead size selection procedure
v' 1. Prepare a 35% dilution (v/v) of the AMPure PB bead stock in Elution Buffer (EB)
. e A 35% AMPure PB beads solution can be stored at 4°C for 30 days.
e NSS4 PN 2. Add 3.1X of room-temperature 35% AMPure PB beads to each sample and incubate for 20 min at RT
-  ———— ,\ 3. Place samples on magnetic rack; wash samples with 80% ethanol 2X; then elute samples in EB for 5 min at RT

To remove unwanted DNA fragments larger than 5 kb using alternative gel-based size selection methods, please see Technical note T Gel cassette size selection methods for WGS HiFi libraries
c he2Bi s

1
g DIN/AS MRD u@é Is Ing(/SMle. \&ir o OBSMRT Cel | without SPRQ

PqCBi‘ (102-326-503). Note that use of these tools requires higher per-S MRT Cel | i nput
with SPRQ chemistry).
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General best practices recommendations for preparing WGS and metagenome

libraries using SMRTbell prep kit 3.0 (cont.)

Multiplexing samples

SMRTbell adapter index plate 96A/B/C/D for construction of indexed SPK 3.0 WGS libraries

A 1If multiplexing samples, SPK 3.0 libraries must include a SMRThbell adapter
i ndex (6barcoded)

A SMRTbell adapter index plate 96A (102-009-200)! can be used for any
WGS or amplicon sequencing application that employs barcoded overhang

adapters
SMRTbell SMRTbell
adapter adapter
index index

SPK 3.0 WGS library containing

e indexed SMRTbell adapters
10-bp barcode 5-bp pad
1 |

|

i Note: For Revio and Vega systems,
I I I I I I I I I I I I I I I5 SMRTbell adapter barcode demultiplexing
QUL

T is automatically performed on-instrument

during post-primary analysis?

SMRTbell adapter
index structure

A SMRT Link comes preloaded with the following barcode set FASTA file containing
SMRTbell adapter index plate 96A/B/C/D barcode sequences:

C SMRTbell adapters indexes (for Sequel lle, Revio & Vega system run designs)

1

BC BC BC BC BC BC BC

A 00 009 04 049 06! 208 089,
BC BC BC BC BC BC BC BC BC BC B B

B 2002/ \2010/ \2018/ \2026/ \2034) \2042) \2050/ \2058) \2066) \2074,

C BC BC BC BC BC B B
2003, 019, 043 059/ \2067,

D BC BC BC BC BC BC BC BC B B
2004, 020/ \2028/ \2036/ \2044, 060/ \2068) \2076) \2084,

E BC BC BC BC BC B BC
2005, 2029 045, 061/ \2069, 2093

F BC BC BC BC BC BC BC B BC
006, : 030/ \2038/ \2046/ \2054) \2062/ \2070, 8) \2086/ \2094,

G BC BC BC BC BC
00 047 063 208 09

H BC BC BC BC BC BC BC
00 04 04 06 08 08 09

SMRTbell adapter index plate 96A (102-009-200) contains
barcoded adapters to support multiplexed SMRTbell Ilbrary
construction for up to 96 samples using SPK 3.0

SMRTbell adapter index sequences (FASTA) [ Link ]

Product insert i SMRTbell adapter index plate 96A (contains plate
map [ Link ]

PGCBl‘ 2 Note: Sample is indexed = YES 24
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General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Multiplexing samples (cont.)

Standard multiplexing recommendations for WGS libraries

A Prior to pooling HiFi libraries together please consider the following guidelines:

A Ensure that samples to be pooled have a similar mean insert size and similar insert length DNA shearing

size distribution* A Shear all samples to similar fragment length profiles! and
A Pool samples with similar genome sizes to ensure balanced coverage? verify using a Femto Pulse system
A Pool samples in an equal molar concentration for best balanced coverage? 1

A For low-multiplexing applications, it is recommended to pool HiFi libraries post-ABC (i.e.,
after performing primer annealing, polymerase binding and complex cleanup) for the SMRTbell library construction

following reasons:
A Prepare libraries with SMRTbell prep kit 3.0 and SMRThbell

A E(r)i\l/em an inhibitor in one sample from affecting the polymerase binding of all samples in a adapter index plate 96A/B/C/D
A Ability to quickly pool different libraries together on additionalrunst o fit op of f 0 coverage (any 1
un-pooled complexed library is available for future sequencing runs without having to re-do
ABC)

) o . _ Sample pooling
A For high-multiplexing applications ( e . g .-plex) Gsthg HiFi plex prep kit 96 (or other high- A S )
throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC step Pool samples with similar genome sizes together

A Pool an equal molar concentration of each SMRTbell

A Optionally use the SMRT Link Sample Setup Pooling Calculator tool  to help determine library into the pool

appropriate volumes to use for multiplexing WGS libraries

1 For WGS applications, we recommend aiming for a library insert size >15 kb (ideally 15 7 20 kb) to achieve optimum HiFi data yields on PacBio long-read systems. Note: HiFiread lengths, reads/data
per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Shorter library insert sizes (<15 kb), lower
DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields.
2 If fragment length profiles are similar but the estimated genome sizes of the samples are different, then one may consider pooling the libraries with mass proportional to genome size. For example, if
pooling a 2 Gb genome sample with a 1 Gb genome sample, add twice the mass of library for the 2 Gb genome sample relative to the 1 Gb genome sample.

PGCBi‘ 3 If the difference in average length of your final SMRTbell libraries is >25%, it may be necessary to pool in equal molar amounts to balance the number of reads per library. Equal-mass pooling of
barcoded WGS samples can be performed if all samples have similar fragment length profiles and similar estimated genome sizes.



General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Multiplexing samples (cont.)

SMRT Link Sample Setup Pooling Calculator

A Optionally use the SMRT Link Sample Setup Pooling Calculator tool  to help determine B Pooling Calculator
appropriate volumes to use for multiplexing SPK 3.0 libraries
A Prior to pooling HiFi libraries together please consider the following guidelines: Number of samples to be multplexed @ 2
A Ensure that samples to be pooled have a similar mean insert size and similar insert length Pooled library target volume (ul)| 50

size distribution?

Concentration output units =~ (ng/ul) *

A Pool samples with similar genome sizes to ensure balanced coverage Pooled library concentration (ng/ul)| 3.5

A Pool samples in an equal molar concentration for best balanced coverage Buffer volume (uL) to add to pooled sample: 8.66

Sample name Conc. (ng/pL)  Pooling volume (pL)
Sample 1 38 23.03
Sample 2 478 18.31

Close

SMRT Link Sample Setup Pooling Calculator tool can be used to calculate the
required volumes of library samples needed for pooling when performing
multiplexed sequencing on a single SMRT Cell.

1 For WGS applications, we recommend aiming for a library insert size >15 kb (ideally 15 7 20 kb) to achieve optimum HiFi data yields on PacBio long-read systems. Note: HiFiread lengths, reads/data
PGCBi‘ per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Shorter library insert sizes (<15 kb), lower

. ) . : - i 26
DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields.



General best practices recommendations for preparing WGS and metagenome
libraries using SMRTbell prep kit 3.0 (cont.)

Sequencing preparation (ABC) and polymerase-bound library storage

A Procedure & checklist i Preparing whole genome libraries using SMRTbell prep kit 3.0 (102-166-600) includes instructions for the
primer annealing, polymerase binding & complex cleanup (ABC) sample setup steps for Revio and Vega systems

- For sequencing SPK 3.0 WGS libraries on the Revio system with SPRQ chemistry or the Vega system: Follow sample setup instructions stated in the
protocol to perform ABC and final loading dilution procedure i Do not use SMRT Link Sample Setup software

T>

Sequencing polymerase is stable once bound to the SPK 3.0 library and can be stored at 4 C or frozen at -20 C.
Stored polymerase-bound library shows equivalent loading to freshly prepared bound libraries up to the recommendations listed below.

T

Recommended polymerase -bound storage: !

A Polymerase-bound libraries can be stored at 4 C for up to 1 month
A Polymerase-bound libraries can be stored at -20 C for at least 6 months
A Polymerase-bound libraries can withstand up to 4 freeze-thaw cycles

A Stored polymerase-bound libraries should be protected from light since Loading buffer is light-sensitive

o
PqCBl‘ 1 Polymerase-bound storage recommendations described here apply to SMRThbell libraries bound to either Sequel Il polymerases, Vega polymerase, Revio polymerase or Revio SPRQ polymerase.
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DNA sample extraction

Nanobind PanDNA kit enables high-quality HMW DNA extraction from cells, blood, bacteria, tissues, insects,

and plant nucleit

DNA sample extraction

-

DNA sample QC

.

1 Short Read Eliminator on gDNA

# O Safe stop

2 Pipette DNA shearing

& O Safe stop
3 Post-shearing cleanup
4 DNA repair & A-tailing
5 Adapter ligation & cleanup
6 Nuclease treatment

& O Safe stop
7 Final library cleanup

or size selection

O B® =

Easy-to-use solutions built on Nanobind technology

PacBio Nanobind PanDNA kit consolidates the capabilities of our PacHI
existing sample-specific Nanobind kit product offerings into a single
solution for DNA extraction.2

A Cultured mammalian cells A Plant nuclei
A Human whole blood A Insects
A Animal blood (mammalian& A  RBC lysed human whole
non-mammalian) blood .
A Cultured bacteria A Human saliva Nanobind PanDNA kit
A Animal tissues (103-260-000)
Using the Nanobind PanDNA kit on a diverse set of plant and animal Supports 24 reactions per kit and includes:

samples demonstrates extraction yields between ~3i26 ¢ gand mode

fragment sizes >100 kb for the majority of samples (and >65 kb for insect A Nanobind PanDNA kit RT (103-260-300)
samples)3 A Nanobind PanDNA kit 4C (103-260-400)

1 See Technical overview 1 HMW DNA sample preparation for PacBio long -read sequencing using Nanobind PanDNA and SRE kits (103-401-100).
chBi‘ 2 Note: Fungal, lichen, algae and microalgae sample types are unsupported with the Nanobind PanDNA kit.
3 See Brochure 1 Nanobind PanDNA kit (102-326-604).
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DNA sample QC
Perform DNA QC using a Qubit dsDNA HS assay and a Femto Pulse system

DNA quantification QC DNA sizing QC
DNA sample extraction =
Qubit 4 fluorometer — Femto Pulse system
DNA sample QC (Thermo Fisher Scientific) == (Agilent Technologies)
T ——
1 Short Read Eliminator on gDNA B
v O safestop Qubit fluorometer in conjunction with Qubit 1X dsDNA Femto Pulse system enables simple, rapid sizing QC of
2 Pipette DNA shearing high-sensitivity assay (Thermo Fisher Scientific) enables genomic DNA and SMRTbell libraries, and conserves
¢ o rapid, specific and accurate determination of nucleic acid sample by using femtogram ranges of input DNA
Safe stop concentrations in a single sample!2 o
9 b A Use the Femto Pulse gDNA 165 kb analysis kit (FP-
3 Post-shearing cleanup A Assay is highly selective for dSDNA over ssDNA, RNA, 1002-0275)
& protein, and free nucleotides. Contaminants, such as A Dilute samples to 250 pg/uL
salts, solvents, or detergents are well-tolerated. A 70% or more of the DN shoul
4 DNA repair & A-tailing A Depending on sample volume, assay kit is designed to protocol. This corresponds to a genome quality number
be accurate for initial DNA sample concentrations of 5 (GQN)3 of 7.0 or higher at 10 kb
¢! pg/ eL to 120 ng/elL, providing a detection range of _
5  Adapter ligation & cleanup 0.171120 ng. If a Ferﬂto Pti!se sDyI\Tfm is unac\:/allalzle, can consider
1 Alternatively, for high-throughput applications DNA quantification QC may using alternative sizing Q systems
& be performed with a microplate reader using the Quant-iT dsDNA high A Caution should be used when interpreting results from
sensitivity assay kit. Note: Do not use a Qubit Flex fluorometer when F ;
6 Nuclease treatment performing DNA quantification QC on polymerase-bound SMRTbell library in Othﬁr tCIJOIS ihat EE e e
Loading buffer since concentration readings will not be accurate. technology
‘z O Safe stop 4 These technologies tend to inflate the true size of the gDNA (or library) and
7 Final library cleanup should only be used for qualitat?ve assessment (_)f whether an experiment was
or size selection successful (e.g., construction of intact SMRTbell library) rather than for accurate

measurement of fragment size distributions
2 Note: We do not recommend quantification with UV-Vis spectrophotometers (e.g., NanoDrop) that measure all nucleic acids in a sample. For example, measuring all nucleic acid will inflate the true

chBi‘ concentration of gDNA in samples 29

3 See Application Note T Quality Metrics for Nucleic Acids with the Agilent Fragment Analyzer and Femto Pulse Systems (Agilent 5994-0521EN).
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Short Read Eliminator on gDNA

Perform size selection on input genomic DNA using SRE kit to remove <10 kb fragments

1. Short Read Eliminator A Dilute inputigDNA t.o appropriate conce'ntration in Buffer
LTE according to either Low mass or High mass workflow

& Dilute gDNA (GQN+oks >7.0) to the appropriate concentration in Buffer LTE according to the table A DNA input mass & concentration can be increased if
below. expected recovery yield does not exceed pipette-tip

DNA sample QC shearing mass limit for each respective workflow.
Sample volume 25l 50 pL
v DNA concentration 20-50 ng/pL  40-80 ng/pL
Recommended max gDNA mass 125ug 4ug SRE WOI‘kﬂOW fOI‘ SPK 30 pI‘O'[OCO|
1 Short Read Eliminator on gDNA i Elution volume (Buffer LTE) 200 uL 300 L
& QO safe stop Sheanng mass e =k Manual . Automated 2
) ) Note: If working with low quality gDNA with a GON1oke < 7.0, input mass and concentration can 25 hrs ; ; 3.5 hrs
2 Pipette DNA shearing be increased if the expected recovery (40 - 60%, Table 1) matches the pipette-tip shearing /
mass limit for each respective workflow. For example, 2 pg of gDNA can be used with the Low
¢ o Safe stop mass workflow if expected recovery is 40% (800 ng). .
. Add Buffer SRE to each sample. Add Buffer SRE
3 Postshearing deanup
& 12 Buffer SREvolume 25 4L 50 pL

If working in a plate format, heat seal with foil. Vortex/shake to mix for 5 seconds at max speed.

4 DNA repair & A-tailing Incubate the sample for 1 hour at 50°C in a heat block or thermal cycler. After incubation, if using a
1.3 plate format, ensure that it is compatible with a 300 pL elution. If not, transfer to the appropriate
& deep well plate after incubation and seal with an adhesive seal.

1.4 Load plate or tube (with the hinge facing toward the outside of the rotor) into the centrifuge.

5 Adapter ligation & cleanup
B e I e T |
Quantify the resuspension to measure DNA recovery. If the recovery is lower than 50% repeat
6 Nuclease treatment 19 pipette—mixi_ng 20 times and vortex/shake. If the recovery is greater than 50%, proceed to next step
(DNA shearing).
o Safe stop Proceed to automated DNA shearing. It is recommended to proceed to DNA shearing within 2
i i ¢ 110 weeks of performing SRE Resuspend '
7 Final library cleanup

or size selection SAFE STOPPING POINT - Store at 4°C

1 IMPORTANT! Use SRE on only genomic DNA. Attempting to use SRE on HiFi libraries (post-SMRTbell library construction) will result in poor recoveries and potential loss of the entire library.
chBi‘ 2 High mass and Low mass samples cannot be included in the same SRE automation run. Refer to Guide & overview i Short Read Eliminator SRE DNA shearing and cleanup for the Hamilton
Microlab Prep system (103-424-100) for details on required consumables if using automation equipment to perform SRE.


https://www.pacb.com/wp-content/uploads/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf

Pipette DNA shearing

Perform automated DNA shearing for WGS samples using Hamilton automation?

2. Pipette DNA shearing AAdjust DNA concentration t
mass wor kflow) or <10 ng/ ¢

DNA sample extraction v Step Instructions workflow) using Buffer LTE?
Adjust DNA concentration to £5 ng/pL in 200 plL or 10 ng/pL in 300 uL, if necessary (e.g., if more
& than 1 ug or 3 pg of gDNA was recovered from SRE). Use the Low TE buffer provided with the kit (or

buffer LTE from the SRE kit) to dilute samples in a 0.8 mL, 96 DeepWell plate (Thermo Fisher
DNA sample QC Scientific AB0859).

.

1 Short Read Eliminator on gDNA

Parameters for shearing on the Microlab Prep, or Hamilton assay-ready workstations are lisigd
below. These parameters should already be part of the installed methed on the instrygg

DMNA concentration <5 ng/pL <10 ng/pL
& o Safe stop 22 Volume of Buffer LTE 200 pl 300 pL
Number of mixes 300 cycles 300 cycles Hamilton NGS STAR MOA Hamilton Microlab Prep
2 Pipette DNA shearing Pipette mixing speed 400 pl/sec 500 pl/sec
Liquid following  83% volume 83% volume Pipette -based DNA shearing can be completed within ~10 min
¢ o Safe stop Pipette tip 300 pL CO-RE I.I tips (filtered, 300_|,.|L CO-RE Il tips (filtered, black, non- for up to 96 samp|es using a Hamilton NGS STAR workstation
Hearing ol black non-sterile) sterile) or within ~20 min for up to 24 samples using a Hamilton
3 Post-shearing cleanup 2.3 Place the plate on the appropriate work deck position and start the shearing procedure. Microlab Prep system .
& Optional: measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit once the
5 shearing procedure is complete. IMPORTANT!
4 DNA repair & A-tailing ’ Recommended: Further dilute each aliquot to 250 pg/pL with the Femto Pulse dilution buffer. : :
Measure the DNA with a Femto Pulse system to ensure efficient shearing. A A mean fragment SIZ.e between 15 to 20 kb is
¢ recommended for this protocol
2.5  Proceed to the next step of the protocol. anf o h . .
- ? g A In addition, the distribution of fragment sizes should be
5 Adapter ligation & cleanup narrow and generally between ~10 to 35 kb
& A Fragments that are too short produce less yield per read,
and fragments that are too long may result in lower read
6 Nuclease treatment accuracy and are less likely to produce HiFi reads
¢ O safe sto A Deviating from the concentration and automation settings
P specified for this SPK 3.0 workflow is nhot recommended
7 Final library cleanup and will result in under-sheared DNA

or size selection

1 This section describes the procedure for DNA shearing with the Hamilton Microlab Prep or Hamilton assay ready workstations (NGS STAR MOA, STARIet, and STAR V). It may be possible to shear

chBi‘ DNA using other NGS liquid handler systems i Please contact PacBio Technical Support for updated information on all qualified DNA shearing methods. 31
2 High mass and Low mass samples cannot be included in the same DNA shearing automation run.



https://www.pacb.com/support/technical-support/

Post-shearing cleanup
Perform post-shearing cleanup using 1X SMRTbell cleanup beads

DNA sample extraction

v

DNA sample QC

.

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette DNA shearing

& O Safe stop

3 Post-shearing cleanup

v

4 DNA repair & A-tailing

v

5 Adapter ligation & cleanup
6 Nuclease treatment

& O Safe stop
7 Final library cleanup

or size selection

251

3. Post-shearing cleanup

Instructions post-shear cleanup
Add 1.0X v/v (volume over volume) of resuspended, room-temperature SMRTbell cleanup beads
to each tube of sheared DNA.

* Automated pipette shearing = 200—300 pL

* Megaruptor 3 shearing = 100-130 pL

* Megaruptor 3 shearing = 65 L, skip post-shearing cleanup and proceed to section 4.

3.2

3.3

3.4

3.5

3.6

Pipette-mix the beads until evenly distributed.

Quick-spin the tube strip in a microcentrifuge to collect liquid.

Incubate at room temperature for 10 minutes to allow DNA to bind beads.

Place the tube strip in a magnetic separation rack until beads separate fully from the solution.

Slowly remove the cleared supernatant without disturbing the beads. Discard the supernatant.

[l e R R

3.10

3N

3.12

313

3.14

Remove the tube strip from the magnetic rack. Immediately add 47 pL of low TE buffer to each
tube and resuspend the beads by pipetting 10 times or until evenly distributed.

Quick-spin the tube strip in a microcentrifuge to collect liguid.
Leave at room temperature for 5 minutes to elute DNA,

Place the tube strip in a magnetic separation rack until beads separate fully from the solution.
Slowly pipette off the cleared supernatant without disturbing the beads. Transfer supernatant to a
new tube strip. Discard old tube strip with beads.

Recommended: Evaluate sample quality (concentration and size distribution).

» Take a1 pL aliquot from each tube and dilute with 9 pL of elution buffer or water.
+ Measure DNA concentration with a Qubit fluorometer using the 1x dsDMNA HS kit
» Dilute each aliquot to 250 pg/pL in Femto Pulse dilution buffer.

» Measure DNA size distribution with a Femto Pulse systemn.

Proceed to the next step of the protocol if sample quality is acceptable.

SAFE STOPPING POINT - Store at 4°C

A IMPORTANT! Allow SMRTbell cleanup beads to come

up to room temperature by bringing them out of 4°C
storage at least 30 min prior to use

Note: For automated workflows using a liquid handling
system to perform steps 11 7, the post-shear cleanup step
(step 3) should be performed on the same day as the
library construction steps (steps 4 i 7) to ensure that there
is a sufficient volume of SMRTbell cleanup beads to
complete the entire library prep workflow?!

PGCB.‘ 1 For automated library prep workflows using SPK 3.0 and the Hamilton NGS Microlab Star liquid handling system, the post-shear cleanup step should be performed on the same day as the library
I construction steps (Repair & A-tailing, Adapter ligation, etc.) to ensure that there is a sufficient volume of SMRTbell cleanup beads to complete the entire library prep workflow.
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DNA repair & A -tailing
Repair sites of DNA damage and prepare sheared DNA for ligation to SMRTbell adapter

DNA sample extraction

-

DNA sample QC

.

1 Short Read Eliminator on gDNA

# O Safe stop

2 Pipette DNA shearing

& O Safe stop

4. DNA repair & A-tailing

v Step Instructions for DNA damage and end repair

Add the following components in the order and volume listed below to a new microcentrifuge tube. Adjust
component volumes for the number of libraries being prepared, plus 15% overage. For individual preps,
add components directly to the sample from the previous step at the specified volumes and skip steps

(4.2 10 4.4).
Repair mix
41 v  Tube Component Volume
Per library 4 libraries 8 libraries
Repair buffer BuL 36.8 UL 736 L
End repair mix 4L 184 L 36,6 L
DNA repair mix 2uL 92 pL 18.4 uL
Total volume 14 pL 64.4 plL 128.8 uL

3 Post-shearing cleanup

-

4 DNA repair & A-tailing

v

4,2  PFipette-mix the Repair mix.

4.3  Quick-spin the Repair mix in a microcentrifuge to collect liquid.

4.4  Add 14 pL of the Repair mix to each sample. Total reaction volume should be 60 pL.
4.5  Pipette-mix each sample.

4.6 Quick-spin the tube strip in a microcentrifuge to collect liguid.

Run the Repair and A-tailing thermocycler program. Set the lid temperature to =75°C if

programmable.
Step Time Temperature
= 1 30 min 37°C
2 5min 65°C
3 Hold 4°C

5 Adapter ligation & cleanup
6 Nuclease treatment

& O Safe stop
7 Final library cleanup

or size selection

4.8 Proceed to the next step of the protocol.

o
PqCBl‘ 1 SMRThbell prep kit 3.0 contains a sufficient volume of reagents to support 24 library prep reactions.

A Prepare a reaction master mix by adding the required
components in the order and volume listed to a new
microcentrifuge tube?!

A Adjust component volumes for the number of samples
being prepared (e.g., 4, 8, 16 or 24%), plus 15% overage

A Run Repair and A -tailing thermal cycler program

ASet the | id t émifpregranmabie e
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Adapter ligation & cleanup
Ligate SMRTbell adapter to the ends of each DNA fragment

DNA sample extraction

-

DNA sample QC

5. Adapter ligation & cleanup

v  Step Instructions for SMRTbell adapter ligation and reaction cleanup

(Optional) If using an adapter index: add 4 pL of barcoded adapters from the SMRTbell adapter
index plate 96A to each respective sample from the previous step and exclude the SMRTbell
5.1 adapter from the ligation mix.

Skip this step if not using an adapter index.

.

1 Short Read Eliminator on gDNA

# O Safe stop

2 Pipette DNA shearing

& O Safe stop

3 Post-shearing cleanup

Add the following components in the order and volume listed below to a new microcentrifuge
tube. Adjust component volumes for the number of libraries being prepared, plus 10% overage.
For individual preps, add components directly to each sample from the previous step in the order
and volume listed below, then skip steps (5.3 to 5.5).

Ligation mix
v Tube Component Volume
5.2 Perlibrary 4 libraries 8 libraries
- SMRTbell adapter* 4 L 17.6pL 352 uL
Yellow  Ligation mix 30pL 137 pL 264 L
_m Ligation enhancer TuL 4.4uL 8.8 uL
Total volume 35uL 154 plL 308 pL

-

AT BTTER S e A b et aPI [ eI et AP e s SR AT st

W s gl T e Al il WS g Wl - T a——

4 DNA repair & A-tailing

v

Run the Adapter ligation thermocycler program. Set the lid temperature to >30°C if
programmable.

1 30min  20°C
2 Hold 4°C

e — et e e = —

o W

5 Adapter ligation & cleanup
6 Nuclease treatment

& O Safe stop
7 Final library cleanup

or size selection

Sl Add 95 pL of resuspended, room-temperature SMRTbell cleanup beads to each sample.

5.10 Pipette-mix the beads until evenly distributed.
5.1 Quick-spin the tube strip in a microcentrifuge to collect all liquid from the sides of the tubes.

5.12 Incubate at room temperature for 10 minutes to allow DNA to bind beads.
T T T I e |

o
PqCBl‘ 1 SMRThbell prep kit 3.0 contains a sufficient volume of reagents to support 24 library prep reactions.

PacBie®

SMRThbell adapter index plate 96A (102-
009-200) contains  indexes  bc2001i
bc2096

A Optional if using an adapter index: ~ Add 4 pL of
indexed adapter (from SMRTbell adapter index plate
96A/B/C/D) to each sample from the previous step.

A Skip this step if not using an adapter index

A Prepare a reaction master mix by adding the required
components in the order and volume listed to a new
microcentrifuge tube?!

A Adjust component volumes for the number of samples
being prepared (e.g., 4, 8, 16 or 24'), plus 10% overage

A Run Adapter ligation thermal cycler program

ASet the | id t émifpregranmabie e

A Perform 1X SMRTbell bead cleanup

A IMPORTANT! Allow SMRTbell cleanup beads to come
up to room temperature by bringing them out of 4°C
storage at least 30 min prior to use
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Nuclease treatment
Remove unligated DNA fragments and leftover SMRTbell adapters from the sample

6. Nuclease treatment

components in the order and volume listed to a new

¢ Add the following components in the order and volume listed below to a new microcentrifuge microcentrifuge tubel
v tube. Adjust component volumes for the number of libraries being prepared, plus 10% overage For :
individual preps, add components directly to each sample from the previous step in the order and A AdeS'[ component volumes for the number of samples

DNA sample QC

volume listed below, then skip steps (6.2 to 6.4). being prepared (e_g_, 4,8, 16 or 241)1 plus 10% overage
- o1
1 Short Read Eliminator on gDNA Y Tube Component Volume
Per library 4 libraries 8 libraries
¢ o Safe stop _ Nuclease buffer SuL 22uL 44uL
Light green MNuclease mix SuL 22 uL LERTIN
2 Pipette DNA shearing Total volume 10 pL 44pL 88 pL
& o Safe stop 6.2 Pipette-mix Nuclease master mix.
. 6.3 Quick-spin the Nuclease master mix in a microcentrifuge to collect liquid.
3 Post-shearing cleanup
6.4 Add 10 pL of Nuclease master mix to each sample. Total volume should equal 50 pL.
# 6.5 Pipette-mix each sample.
4 DNA repair & A—tailing 6.6 Quick-spin the tube strip in a microcentrifuge to collect liquid.
& Run the Nuclease treatment thermocycler program. Set the lid temperature to =47°C if A Run Nuclease treatment thermal cycler program
programmable. : .
— ASet the | id t éifpregranmable e
. . ) ep Time Temperature
5 Adapter ligation & cleanup 67

1 15min 37°C

¢ 2 Hold 4c A Note: Itis necessary to remove the nucleases using
5 Nuclease treatment Proceed 1o the next step of the protocol. either AMPure PB size selection or SM R.Tbell
6.8 Note: Itis necessary to remove the nucleases using either AMPure PB size selection or SMRTbell Cleanup beads prior to Safely Stonng the Ilbrary or
cleanup beads prior to safely storing the library or libraries. libraries.
& O Safe stop
7 Final library cleanup

or size selection

o
PqCBl‘ 1 SMRThbell prep kit 3.0 contains a sufficient volume of reagents to support 24 library prep reactions.



Diluted AMPure PB cleanup and size selection
AMPure PB bead size cleanup and selection step will clean the library and deplete DNA fragments <5 kb

_ _ _ A If performing gel-based size selection, skip diluted AMPure
7. Diluted AMPure PB cleanup and size selection PB bead size selection and perform cleanup using 1X

. : SMRThbell cleanup beads instead?
DNA sample extracion ,

Make a 35% v/v dilution of AMPure PB beads by adding 1.75 mL of resuspended AMPure PE beads to If the DNA_ “brary msert size is <10 kb’ S_kIQ dllUt-Ed AMPure
¢ 325 mL of elution buffer. The 35% dilution can be stored at 4°C for 30 days. PB bead size selection and perform cleanup using 1X
DNA sample QC

SMRTbell cleanup beads instead

Note: The AMPure PB dilution may be scaled as appropriate for smaller/larger scale projectsy

Add 3.1 wiv (155 pL) of resuspended, room-temperature 35% AMPure PB beads to each sample

1.2 .
the previous step. A .
T . 8 Prepare a 35% (v/v) dilution of AMPure PB beads using
7.3 Pipette-mix the beads until evenly distributed. .
. elution buffer
1 Short Read Eliminator on gDNA 7.4 Leave at room temperature for 20 minutes to allow DNA to bind beads. A 35% AMPure PB solution can be stored at 4°C for 30 days
¢ o Safe stop 7.5  Place sample on an appropriate magnet and allow beads separate fully from the solution. Note: The AMPure PB dilution procedure may be scaled
5 Pipette DNA shearing 7.6 Slowly pipette off the cleared supernatant without disturbing the beads. as appropriate for smaller-/larger-scale projects (each
77 Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol into each Sample requires 155 ni. of 35% AMPure PB beads)

sample. After 30 seconds, pipette off the 80% ethanol and discard.

¢ O Safe stop

7.8 Repeat the previous step.

3 Post-shearing cleanup — e i e Perform DNA concentration QC on final purified SPK 3.0
T e — e —— SMRTbell library using a Qubit dsSDNA HS assay
¢ Take a 1 pL aliquot from each tube and dilute with 9 pL of elution buffer or water. Measure the DNA
concentration with a Qubit fluorometer using the 1x dsDNA HS kit. Calculate the total mass. The final
4 DNA repair & A—tailing overall recovery should be 10—30% as measured from gDNA input mass to completed SMRTbell libral
(includes SRE, shearing, library prep, and ABC). Note: Final SPK 3.0 SMRThbell library concentration must
¢ 2oLk Recommended: Further dilute each aliquot to 250 pg/pL with Femto Pulse dilution buffer. Measure be <60 ng/ n to proceed with anneallng, bll’ldll’lg &
final SMRTbell library size distribution with a Femto Pulse system. cleanup (ABC)
5 Adapter ligation & cleanup - Using a concentration above 60 ng/ni will result in lower
DNA concentration must be less than 60 ng/pL to proceed to ABC. Failure to dilute DNA below 60 : : :
¢ ng/pL will result in low P1 loading. sample loading during sequencing
Proceed to Section 8 to prepare library for sequencing with Revio +SPRQ or Vega
6 Nuclease treatment or . . .
7.16  Proceed to SMRT Link Sample Setup for preparing samples for Revio non-SPRQ chemistry or Sequel To prepare SPK 3.0 WGS samples for sgquencmg using Revio
¢ O Safe stop Iie. SPRQ or Vega chemistry, follow annealing, binding & cleanup
= Final Tbrary cleanup SAFE STOPPING POINT - Store at 4°C for up to 1 month or -20°C for at least 6 months. (ABC) workflow instructions in Step 8 in this Procedure & checklist

or size selection

PqCBi‘ 1 See Appendix 2 in Procedure & checklist T Preparing whole genome libraries using SMRTbell prep kit 3.0 (102-166-600) for 1X SMRTbell bead cleanup instructions if performing gel-based size

selection. 36


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
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Sample Setup & Run Design recommendations for SPK 3.0 whole genome

sequencing and metagenome libraries

)

o % Procedure

% O & checklist
0

n

S SMRT Link

= in

Recommended target P1 loading range
for Revio systemis ~50 1 70%

Whole genome sequencing

Human WGSs
Microbizl assembly
Other WGS

RNA sequencing
Is0-5eq method

Viral sequencing

Application type

Metagenomics
Kinnex 165 rRNA

MAS-Seq single cell
Kinnex single-cell RMA
Kinnex full-length RMNA

Full-length 155 rRMNA sequencing
Shotgun metagenomic profiling or assembly L

R N T

Adeno-associated virus

I Revio system

Whole genome sequencing

Human WGs
Micrabial assembly
Other WGS

RMNA sequencing

Iso-Seq method
MAS-Seq single cell
Kinnex single-cell RNA
Kinnex full-length RMNA
Viral sequencing
Adeno-associated virus

Metagenomics

Kinnex 165 rRNA
Full-length 165 rRMNA sequencing

Shotgun metagenomic profiling ar assemb'lyl

i p— SV e S

Revio system recommended settings

HiFi read

Workflow Key setup parameters
Library type Standard
Sample Primer Standard sequencing primer
setup Polymerase / Binding kit Revio polymerase kit / Revio SPRQ polymerase kit
Concentration on plate 20071 300 pM
Library type Standard
Movie acquisition time 24 hrs (<571 20 kb) / 30 hrs (~201 25 kb)
Run design Use adaptive loading YES

Data options 1

Include base kinetics = NO
Consensus Mode = MOLECULE

Include base kinetics = YES!
Consensus Mode = MOLECULE

Include base kinetics = NO
Consensus Mode = MOLECULE

Include base kinetics = NO
Consensus Mode = MOLECULE

PacBi® :

IMPORTANT: If analysis of 4mC, 6mA or other non-5mC base modifications is desired for microbial assembly samples

, then need to specify Include Base Kinetics = YES .
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Sample setup workflow overview for  Revio (non -SPRQ) polymerase libraries

For binding libraries with Revio (non-SPRQ) polymerase kit, follow SMRT Link Sample Setup ABC calculator
instructions for annealing/binding/complex cleanup steps

Library type 1 Polymerase kit Sample setup workflow & procedural reference

Anneal sequencing primer, bind polymerase, complex cleanup (ABC) C Follow SMRT Link v13.3+ Sample Setup ABC calculator

SMRTbell prep kit 3.0 REUE (el 'S.PRQ) o . C Follow SMRT Link v13.3+ Sample Setup Pooling
o : polymerase kit Sample pooling? (optional)
HiFi plex prep kit 96 (102-817-600) calculator
. . I C Follow SMRT Link v13.3+ Sample Setup Loading
ALl G20/ 1S calculator (if pooling samples after ABC)3
| ABC || sample pooling | | Final loading dilution |
(optional) (for samples pooled after ABC)3

S ———— Bind polvmerase Complex cleanu Pool indexed Prepare DNA Perform final Load sample into
q gp poly P P SMRTbell libraries internal control sample dilution sequencing plate
Follow SMRT Link Sample Setup ABC calculator Follow SMRT Link Loading calculator
@ Sample Setup @ Sample Setup @ Sample Setup

¥ Annealing, binding, cleanup (4BC) calculator Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
Loading calculator v Loading calculator + Loading calculator
. Note: If sample pooling is not required or if samples

are pooled before ABC, then follow ABC calculator
E Pooling Calcul to prepare DNA internal control and perform final
ooling Calculator sample dilution (instead of using Loading Calculator)

1 For binding HiFi prep kit 96 WGS libraries  with Revio polymerase kit 96, follow HiFi prep kit 96 WGS library prep Procedure & checklist (103-420-700) for sample setup instructions.

2 For low-multiplexing applications, it is generally recommended to pool adapter-indexed HiFi libraries post-ABC to prevent any potential inhibitor in one sample from affecting the polymerase binding of alll
PqCBi‘ samples in a pool. Note: Forhigh-mul t i pl exi ng a p pglek) asing Hif plex prépeit 9§ (or, othéd Righ-throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC ste 9

3 If sample pooling is not required or if samples are pooled before ABC, then follow ABC calculator to prepare DNA internal control and perform final sample dilution (instead of using Loading Calculator?



Sample setup workflow overview for  Revio SPRQ polymerase libraries
For binding libraries with Revio SPRQ polymerase kit / Revio SPRQ polymerase kit 96, follow library prep

Procedure & checklist instructions for annealing/binding/complex cleanup steps

Library type 1 Polymerase kit

. Revio SPRQ polymerase
SMRTbell prep kit 3.0 kit (103-520-100) or

HiFi prep kit 96 Sample pooling? (optional)
Revio SPRQ polymerase
kit 96 (for HPK 96 libraries)

HiFi plex prep kit 96

Sample setup workflow & procedural reference

Anneal sequencing primer, bind polymerase, complex cleanup (ABC)

Final loading dilution procedure

C Follow library prep Procedure & checklist

C Follow SMRT Link v13.3+ Sample Setup Pooling
calculator

C Follow SMRT Link v13.3+ Sample Setup Loading
calculator

| ABC

I | Sample pooling | I
(optional)

Final loading dilution |

. , : Pool indexed Prepare DNA Perform final Load sample into
Anneal sequencing primer Bind polymerase Complex cleanup D , L :
SMRTbell libraries internal control sample dilution sequencing plate
Follow SMRTbell library preparation Procedure & checklist or Guide & overview Eggﬂ:gschgillétlgr Follow SMRT Link Loading calculator

=

B

@ Sample Setup

T—

C Preparing whole genome and metagenome libraries using SMRTbell prep

Annealing, binding, cleanup (ABC) calculator

kit 3.0 (102-166-600)

v Loading calculator

C Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700)

C Preparing multiplexed whole genome and amplicon libraries using the HiFi
plex prep kit 96 (103-418-800)

D

E Pooling Calculator

@ Sample Setup
'

Annealing, binding, cleanup (ABC) calculator

v Loading calculator

Note: For Revio SPRQ libraries, Loading
calculator should be used to prepare DNA internal
control and perform final sample dilution unless
specified otherwise in Procedure & checklist?

1 If preparing HiFi prep kit 96 or HiFi plex prep kit libraries using automation , refer to the appropriate automation Guide & overview documentation for sample setup instructions.
P B" For low-multiplexing applications, it is generally recommended to pool adapter-indexed HiFi libraries post-ABC to prevent any potential inhibitor in one sample from affecting the polymerase binding of all 0
qc I samplesin a pool. Note: Forhigh-mul t i pl exi ng a p pplek) asing Hife plex prépéit 96 (or, othed Bigh-throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC steé.



Sample Setup & Run Design recommendations for SPK 3.0 whole genome

sequencing and metagenome libraries

I Vega system

Whole genome sequencing Metagenomics
(5]
- < Whole genome sequencing Whole genome sequencing
g- B Procedu.re Human WGSs Human WGs
© % & checklist o Microbizl assembly Micrabial assembly °
n o Other WGS Other WGS -
> RNA sequencing RMNA sequencing —
c Is0-5eq method Iso-Seq method
o MAS-Seq single cell MAS-Seq single cell
E Kinnex single-cell RMA Kinnex single-cell RNA
% SMRT Link g Kinnex full-length RMNA Kinnex full-length RMNA
Y o Viral sequencing Viral sequencing
<DE- Adeno-associated virus Adeno-associated virus
Metagenomics Metagenomics
Kinnex 165 rRNA Kinnex 165 rRNA
. Full-length 155 rRMNA sequencing Full-length 165 rRMA sequencing
Recommended target I_oadlng level range Shotgun metagenomic profiling or assembly | Shotgun metagenomic profiling or assemb!yl
for Vega system is ~50 1 75% g DA BB e e o g e P e e HiFi read
—

Vega system recommended settings

Workflow Key setup parameters

Library type Standard

Sample Primer Standard sequencing primer

setup Polymerase / Binding kit Vega polymerase kit
Concentration on plate 20071 300 pM
Library type Standard
Movie acquisition time 24 hrs (<571 20 kb)

Run design Use adaptive loading N/A

Include base kinetics = NO Include base kinetics = YES! Include base kinetics = NO Include base kinetics = NO

Data options 1

Consensus Mode = MOLECULE

Consensus Mode = MOLECULE

Consensus Mode = MOLECULE

Consensus Mode = MOLECULE

L]
PGCBl‘ 1 IMPORTANT: If analysis of 4mC, 6mA or other non-5mC base modifications is desired for microbial assembly samples

, then need to specify Include Base Kinetics = YES .
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Sample setup workflow overview for  Vega polymerase libraries

For binding libraries with Vega polymerase kit, follow library prep Procedure & checklist instructions for
annealing/binding/complex cleanup steps

Library type 1 Polymerase kit Sample setup workflow & procedural reference

Anneal sequencing primer, bind polymerase, complex cleanup (ABC) C Follow library prep Procedure & checklist

SIRUES] P 2D Vega polymerase kit o C Follow SMRT Link v13.3+ Sample Setup Pooling
HiFi prep kit 96 Sample pooling? (optional)
e . (103-520-100) calculator
HiFi plex prep kit 96 : :
Final loading dilution procedure C Follow SMRT Link v13.3+ Sample Setup Loading
calculator
| ABC || sample pooling | | Final loading dilution |
(optional)

Anneal sequencing orimer Bind polvmerase Complex cleanu Pool indexed Prepare DNA Perform final Load sample into
q gp oy P P SMRTbell libraries internal control sample dilution sequencing plate
Follow SMRTbell library preparation Procedure & checklist or Guide & overvi Follow SMRT Link Follow SMRT Link Loading calculator
oliow ell liorary preparatio ocedure & checklist o ulde & overview Pooling calculator oliow | oading calculato
E @ Sample Setup @ Sample Setup

T T T
C Preparing whole genome and metagenome libraries using SMRTbell prep Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
kit 3.0 (102-166-600) - -
C Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700) Y Loading calculator / Loading calculator
C Preparing multiplexed whole genome and amplicon libraries using the HiFi
v Note: For Vega libraries, Loading calculator

plex prep kit 96 (103-418-800)
should be used to prepare DNA internal control

and perform final sample dilution unless specified

H Pooling Calculator e :
9 otherwise in Procedure & checklist?

If preparing HiFi prep kit 96 or HiFi plex prep kit libraries using automation , refer to the appropriate automation Guide & overview documentation for sample setup instructions.
P B-‘ 2 For low-multiplexing applications, it is generally recommended to pool adapter-indexed HiFi libraries post-ABC to prevent any potential inhibitor in one sample from affecting the polymerase binding of all 5
qc | samples in a pool. Note: Forhigh-mul t i pl exi ng a p pglek) asing Hif plex prépeit 9§ (or, othéd Righ-throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC steé.



General best practices recommendations for preparing SPK 3.0 WGS libraries
for sequencing on Revio and Vega systems

Polymerase kit thawing procedure?

Revio polymerase kit / Revio SPRQ polymerase kit / Vega polymerase kit

Thaw these reagents Keep these reagents on a cold block Bring these reagents to room
at room temperature or onice temperature 30 minutes prior to use

- Annealing buffer

i

Sequencing polymerase l Loading buffer

i

0

Revio SPRQ polymerase kit
(103-520-100)

i

Standard sequencing primer

i

Sequencing control . SMRTbell cleanup beads

b Besl
b Besl

v Polymerase buffer

PacBie

Loading buffer

0 o "

Vega polymerase kit
(103-517-600)

i

Dilution buffer

{5+

A Once thawed, reaction buffers and sequencing primer may be stored on a cold block, at 4°C, or on-ice prior to making master mix or placing
on the liquid handler work deck

A Loading buffer should be left at room-temperature
A Note: Loading buffer is light sensitive and should be protected from light when not in use

o
PGCBl‘ 1 Refer to Procedure & checklist protocol for detailed instructions for handling all required sequencing preparation reagents. 43
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HiFI WGS data analysis recommendations for  de novo assembly
Using HiFi reads for de novo assembly analysis of genomes

A 15-fold HiFi read coverage per haplotype is recommended for most human/plant/animal WGS de novo assembly
projects
Y Yo amme i aoo a[OO R & OWQE ¥ QI w0 ¢ ¢ DG QEYOT "WIBOO O Qi el a ¢ 0 ©n Q
E.g., for de novo assembly analysis of a 3 Gb diploid genome:

Recommended minimum target HiFi base yield =3 Gb x 2 x 15 =90 Gb

A Can use third-party software (e.g., Hifiasm) for de novo assembly analysis using HiFi reads!

nearly complete human chromosome one

45

o
PGCBl‘ 1 Contact PacBio Technical Support (support@pacb.com) or your local Field Applications Bioinformatics Support Scientist for additional information about data analysis recommendations.


https://github.com/chhylp123/hifiasm
mailto:support@pacb.com

HiFI WGS data analysis recommendations for variant detection
Using HiFi reads for variant detection analysis of genomes

A For detection of structural variants, we recommend 10-fold HiFi read coverage per sample
Y YOI e i G000 a[iYok d NOc) o OWmNE W QE@P o YOI Q@M Qi ncwd d n o Q
E.g., For structural variant detection analysis of a human genome (3 Gb):
Recommended minimum target HiFi base yield = 3 Gb x 10 = 30 Gb
A For detection of all variant classes, we recommend 20-fold HiFi read coverage per sample
Y YO e i G000 a[iYok d NOc) o OWmNE WQE@P o YOI Q@M Qi ndw@ d f o Q
E.g., For detection of all variant classes in a human genome (3 Gb):
Recommended minimum target HiFi base yield = 3 Gb x 20 = 60 Gb

A Recommend using sawfish GitHub tool (available through command line interface) for structural variant calling applications

A Also compatible with SMRT Link Variant Calling analysis application (powered by Google DeepVariant & PacBio pbsv) for detection of
small variants (SNVs, InDels)!

GRCh37 chr19 1,192,00 1,2000,00

| | | | | | | | | | | | | | |

| 11 ! | 1,733 1l 7]

| 11 . 1 1,733 I

} I I I 1753 i Haplotype 1

HiFi ! I l | 12;3; I HiFi reads phased into haplotypes
| 1, . . . .
reads I o : : 1733 i 7 identified a homozygous insertion event

[ m o1 1 : 1733 11l and several single nucleotide variants
| | n 1 . I
Il i | I 1733 H Haplotype 2
Ji==} -1 | | 1,733 1
[ m 1 I | 1,733 11l
=4 m 1 | I 1,733 i A

o
PGCBl‘ 1 Contact PacBio Technical Support (support@pacb.com) or your local Field Applications Bioinformatics Support Scientist for additional information about data analysis recommendations. 46



https://github.com/PacificBiosciences/sawfish
https://www.pacb.com/products-and-services/analytical-software/smrt-analysis/
https://github.com/google/deepvariant
https://github.com/PacificBiosciences/pbsv
mailto:support@pacb.com

HiFI WGS data analysis recommendations for human genomics applications
Revio SPRQ chemistry enables 2 human genomes to be sequenced to 20X coverage per Revio SMRT Cell?

#8 203 Human WGS

High accuracy SNV, SV calling performance at
lower cost per genome; higher throughput + 5mC

Population genomics (saliva samples)
Disease cohort studies

Screening, polygenic risk scores
Complex disease profiling

Clinical research

To Io Io Do Do

With Revio system SPRQ chemistry

2 ¢k

1,250 SMRT Cells/yr - 2,500 samples/yr ?

PGCBi‘ 1 Coverage may vary based on sample quality, library quality, and fragment lengths.

2 Annual throughput is estimated and based on 1,250 Revio SMRT Cells for 24 hr runs.

#% 30+3 Human WGS

Improved power to detect and discover novel
variants, now with lower input DNA requirements

A Rare disease studies / NICU (blood samples)
A Reference-grade de novo assembled genomes
A De novo mutation detection

A Population reference genomes

A Genome benchmarking

A Tumor sequencing

With Revio system SPRQ chemistry

1,250 SMRT Cells/yr - 1,250 samples/yr 2

a7



HiFI WGS data analysis recommendations for shotgun metagenomics

applications

HiFi reads are compatible with third-party metagenomics data analysis tools for taxonomic & functional profiling

A Use SMRT Link to output HiFi data in standard file formats (BAM and FASTA/Q) for seamless integration with downstream analysis tools

A Can use PacBio metagenomics tools available on GitHub for taxonomic classification and functional gene profiling using HiFi reads?

Taxonomic -Profiling -Diamond -Megan

Input: HiFi reads & database (NCBI nr)

[ Align reads to proteins (DIAMOND) ]

[Convert to MEGAN format (MEGAN-LR)]

[ Interpret Alignments (MEGAN-LR) ]

I ! }
Functional Taxonomy Taxonomy
Annotations (filtered) (unfiltered)

A Perform translation alignment of HiFi reads to a
protein database using DIAMOND and summarize
with MEGAN-LR, for the purpose of taxonomic and
functional profiling.

A Provides access to NCBI and GTDB taxonomic
annotations

Taxonomic -Profiling -Minimap -Megan

Input: HiFi reads & database (NCBI nt)

[ Align reads to sequences (minimap2) ]
:

[Convert to MEGAN format (MEGAN-LR)]
T

Interpret Alignments (MEGAN-LR) ]

v
Taxonomy Taxonomy
(filtered) (unfiltered)

A Align HiFi reads to a nucleotide database using
minimap2 and summarize with MEGAN-LR, for the
purpose of taxonomic profiling

A Provides access to NCBI and GTDB taxonomic
annotations

—

L]
PGCBl‘ 1 Refer to https://github.com/PacificBiosciences/pb-metagenomics-tools for details about specific PB-metagenomics-tools pipelines.

Taxonomic -Profiling -Sourmash

HiFi Datasets
Average precision vs. average recall

HiFi Datasets
Average F1 score

*- o o # . ::E%md L e ©
I /.,."' * . :x:ge:; 08 Y @
‘ 1 !.-'/ @ ™ MelaPn;:s [ ]
,// O e Z‘::::wu« o8 .
' o o | E +
MMsaqs2 04
® MEGAN-LR-Prot
@ MEGAN-LR-Nuc-HiFi
® BugSegVZ . %O
‘- 0.0
0.0 02 04 ‘_UG 08 10 a,&;&a;‘dl‘éy “ﬁ@a \:ff’\.@g@e@_ﬂ
Precision o =
ST
A obtain taxonomic profiles using sourmash gather

-- >taxonomy approach.

Provides access to NCBI and GTDB taxonomic
annotations, or you can build your own database.
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https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools

HiFI WGS data analysis recommendations for shotgun metagenomics
applications (cont.)
Use HiFi-MAG-Pipeline to obtain high-quality metagenome-assembled genomes (MAGS)

A Can perform metagenomic shotgun assembly directly with HiFi reads using third-party tools (e.g., hifiasm-meta, metaFlye or metaDBG)
and evaluate & extract metagenome-assembled genomes using PacBio HiFi-MAG-Pipeline tool available on GitHub (see Portik et al.?)

HiFi-MAG-Pipeline

Inputs: HiFi reads & assembly contigs
Contigs > 500kb Contigs < 500kb

[ Assess completeness (CheckM2) ] Make fasta of incomplete contigs ]
) ' A Streamlined HiFi-MAG-Pipeline workflow includes a custom "completeness-aware”
[>93°/n complete] [<93%‘complete Perform binnin_g & merge sets ] strategy to |dent|fy and protect |ong & Complete Conngs
(keep) (discard) | (MetaBat2, SemiBin2, DAS_Tool) ST ) L . . .
A Binning is performed with MetaBAT2 and SemiBin2; bin merging occurs with

DAS_Tool, QC with CheckM2; and taxonomic assignments with GTDB-Tk
A Outputs include high-quality MAG sequences, summary figures, and associated

Assess bin quality & filter metadata
(CheckM2)

!

[ Assign taxonomy (GTDB-Tk) ]

Dereplicated bin set

Outputs: MAGs, metadata, visualizations

A Contact PacBio Technical Support (support@pach.com) or your local Field Applications Bioinformatics Support Scientist for additional
information about data analysis recommendations

L]
PGCBI‘ 1 Portik D.M. et al. (2022) Evaluation of taxonomic profiling methods for long-read shotgun metagenomic sequencing datasets. BMC Bioinformatics. 23:541. https://doi.org/10.1186/s12859-022-05103-0
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https://github.com/xfengnefx/hifiasm-meta
https://github.com/xfengnefx/hifiasm-meta
https://github.com/xfengnefx/hifiasm-meta
https://github.com/fenderglass/Flye
https://github.com/GaetanBenoitDev/metaMDBG
https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md
https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md
https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md
https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md
https://github.com/PacificBiosciences/pb-metagenomics-tools/blob/master/docs/Tutorial-HiFi-MAG-Pipeline.md
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
https://doi.org/10.1186/s12859-022-05103-0
mailto:support@pacb.com
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools
https://github.com/PacificBiosciences/pb-metagenomics-tools

How many shotgun metagenomic WGS samples can be multiplexed on a
single SMRT Cell?

The overall goals of your project will determine the needed coverage depth

General guidance for multiplexing shotgun metagenomic samples 1

A Shotgun metagenomic profiling applications:
A Multiplex up to 128 samples per Revio SMRT Cell (+SPRQ chemistry), up to 64 samples per Vega SMRT Cell or up to 48 samples per Sequel Il SMRT Cell

A Shotgun metagenomic assembly applications:
A Multiplex up to 16 samples per Revio SMRT Cell (+SPRQ chemistry), up 8 samples per Vega SMRT Cell or up to 4 samples per Sequel Il SMRT Cell

Project -specific guidance for multiplexing shotgun metagenomic samples

Question 1: What is the estimated abundance of the  rarest species you want to observe?

Example: Al want to see species present at 1% abundance. "
Y With 1 Sequel Il SMRT Cell, you can expect ~24,000 Hi Fi (0Q20) reads from a 1%
Y wWith 1 Revio SMRT Cell, you can expect ~72,000 HiFi (0Q20) reads from a 1% abul

Question 2: What is your goal?

Species detection ~100 HiFi reads
Comprehensive gene profiling / discovery 1 5-Fold coverage; ~3,000 HiFi reads
Complete genome assembly 1! 20-Fold coverage; ~12,000 HiFi reads

1 See Application brief 7 Metagenomic sequencing with HiFi reads T Best practices (102-193-684) for the most up-to-date guidance on multiplexing options and library preparation recommendations.
PGCBi‘ # Reads Needed = Coverage x 5 Mb Genome / 8.5 kb Median HiFi Read Length. Note: Metagenomic samples often have degraded gDNA where the majority of fragments are already <15 kb in |ength50
to start. As a result, the final library insert size for metagenomic samples may be <15 kb i and consequently, the mean HiFi read length may be <15 kb.


https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf

How many shotgun metagenomic WGS samples can be multiplexed on a
single SMRT Cell? (cont.)

Example calculation of estimated coverage levels achievable for rare species at different multiplex levels

1 Sample / 1 Sample / 2 Samples/ 2 Samples/ 3 Samples / 3 Samples/
SMRT Cell 8M Revio SMRT Cell SMRT Cell 8M Revio SMRT Cell SMRT Cell 8M Revio SMRT Cell
/:ezdz Le?S”M??'TO (':eﬁ i 6GRR20) 72M 2.4M 72M 2.4 M 72 M
HiFi reads per sample 24 M 7.2M 1.2M 3.6 M 800,000 24 M
1% of Reads 2 4, 0 OaBsenvbly 7 2, 0 OaBsenibly 12, 0 OaBseribly 3 6, 0 OaBsenibly 8 , 0 0 Profilihg 2 4, 0 OaBsenibly
0.2% of Reads 4 , 8 0 Profifhg 14, 0 OaBserbly 2 , 4 0 detedtion 7, 2 0 profilhg 1, 6 0 Oetedtion 4 , 8 0 profihg

1Assignabl e number of Hi Fi reads per SMRT Cel |l can vary
2 Example assignable number of HiFi reads per Revio SMRT Cell shown in table corresponds to expected performance for a ~8 i 9 kb library insert sequenced using Revio SPRQ chemistry.

A Average HiFi read length for metagenomics samples is typically ~8 i 9 kb or longer (depending on input gDNA quality)® when following our recommended
SMRThbell library preparation procedure* with samples meeting the minimum DNA input quality requirements

A Choose your multiplex level depending on how many reads per rarest-OTU of interest you require for your metagenomic analysis plan

3 Note: For metagenomic DNA samples, DNA shearing step may be skipped if DNA sizing QC analysis of input gDNA shows that the starting average fragment size is <18 kb.
i Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit 3.0 (102-166-600) and Application brief i Metagenomic

chBi‘ 4 Refer to Procedure & checklist
sequencing with HiFi reads T Best practices (102-193-684) for the most up-to-date guidance on multiplexing options and library preparation recommendations for metagenomic DNA samples.

d e p d&irehds haye recaverable pauncodey(ferry 0 Woiklzlibr@rWNidsertssiazemp | e qual i ty.
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
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https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
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Example library QC results for human WGS libraries prepared with SMRTbell
prep kit 3.0

SMRThbell library DNA sizing and library construction yield QC metrics

PacBi®

Femto Pulse DNA sizing QC electropherogram

18741~

5316 |
18000~

16115

16.1 kb Final Library
Insert Size Mode
(Post -size selection

with AMPure PB beads)

17000-

16000~

15000~

14000

13000-

12000~

RFU

11000~

10000-

000~

8000~

7000-

207

5000~

G000-

s

38797

Ideally aim for 157 20 kb target library size mode
for HiFi whole genome sequencing applications

1300

Size (bp)

10000—
f
0

Input gDNA for SRE

SOSERT=NCINIEIACHRE 400 ng (80%)
300 ng (60%)

115 ng (23%)

Post -shearing recovery (%) 2

Post-AMPure PB bead size -selection (%) 3

Post-ABC cleanup (%) 4

95 ng (19%)

Post-SRE gDNA size selection yields typically ranged from ~65% to ~95% for human gDNA samples.

500 ng

42000

50000 |-

165500 —

2000 ng

1,500 ng (75%)
1,120 ng (56%)
400 ng (20%)
300 ng (15%)

Post-shearing cleanup recoveries typically ranged from ~70% to 80% when using a Hamilton automation system or Megaruptor 3 system or g-TUBE device to shear human gDNA samples.

Post-AMPure PB bead size selected library yields typically ranged from ~13% to ~34% for human gDNA samples.
Post-size selected library yields typically ranged from ~10% to ~32% for human gDNA samples.
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Revio SPRQ whole genome sequencing performance
Example human WGS variant & methylation calling performance data for HG002 using 500 ng of input DNA

Sequencing metrics

Variant calling performance 2

d@ Human WGS

Methylation calling performance

Variants <1 Variants 100- Variants =1k . .
450,000 1 1512 kb Mear! " eriants <100.09 P e - ariants = L0 Modificati.. ©  Motif I Scored sites IT ?:‘::'g‘:)"“‘"
400,000 — 5,600 1.200 420
HiFi read length 1500 o
350,000 1 U Lo i 5mC CpG 97.5% 62.3%
% g 4,000 g 800 5; 300
3 300,000 S 3,200 9 ® 240
o 400 | e00 9 so 6mMA A 7.0% 7.0%
%5 250,000 1 1,600 400 120
] 800 200 60
& 200,000 . o o 5mC at CpG 6mA
g 0 20 40 60 80 100 0 200 400 600 800 1810 O 2 4 6 8 10
2 150,000 A variant length (bp) variant length (bp) variant length (kb) 2 1
L]
100,000 I Deletions <
H 5 05
50,000 | Insertions 7 8
% 8"
0l £
0 5000 10,000 15,000 20,000 25,000 30,000 35,000 gm <
Read Length, bp
97.7 99-899.9 9 99.1 96.7 972 : '
932 1
o 0
. . 0.0 02 04 06 08 10 0.0 0.2 a4 0, 08 10
H|F| Reads 84 M Predicted probability of 5mC Predicted probability of 6mA
HiFi Base Yield 119.7 Gb <
S
S » 10x 5mC (CpG)
Mean HiFi Read Length 15.4 kb L L
| Median Hifi Read Qually _ g na
Median HiFi Read Quality Q33 ©
g m 30x Specificity 93%
HiFi Read Mean # of Passes 10 8
<

5mC data show a strongly bimodal profile indicating increased
confidence of true positive and true negative 5mC calls

Revio on-instrument calling has high accuracy for 6mA,

For human HG002 WGS libraries run with Revio SPRQ
chemistry, per-SMRT Cell HiFi read counts were typically >7
Million depending on final library insert size and P1 loading?*

SNVs InDels SVs equivalent to Fibertools for Fiber-seq assays.?
o 1 Example sequencing metrics shown for human HG002 sample that was loaded at 300 pM OPLC and achieved P1 = 69% using 500 ng of input gDNA.
PGCBI‘ 2 F1% accuracy score data shown are for a single Revio SMRT Cell for HG002/GM24385 sequenced with Revio SPRQ chemistry. 54
3

Revio on-instrument 6mA caller has > 90% sensitivity for 6mA in Fiber-seq and < 5 false positive calls per 1,000 A bases in reads.
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Technical resources for WGS library preparation, sequencing & data analysis

DNA sample extraction literature & other resources

A

o o To To Do Do Do P>

™

Application note T High-molecular-weight DNA extraction from human blood and saliva using Nanobind kits for HiFi long-read
sequencing (102-326-656)

Nanobind HMW DNA extraction Procedures & checklists [ Link ]

Nanobind kit Guides & overviews [ Link ]

Overview i Nanobind CBB HMW DNA extraction protocols (103-515-700)

Overview i Nanobind HT HMW DNA extraction robotic procedures (103-032-000)

Overview i Nanobind PanDNA HMW DNA extraction protocols (103-510-000)

Technical note T Preparing DNA for PacBio HiFi sequencing i Extraction and quality control (102-193-651)

Technical note T Sample preparation for PacBio HiFi sequencing from human whole blood (102-326-500)

Technical overview i Automated high-throughput HMW DNA extraction for PacBio long-read sequencing using Nanobind HT kits
(203-401-700)

Technical overview T HMW DNA sample preparation for PacBio long-read sequencing using Nanobind PanDNA and SRE kits
(103-401-100)

DNA shearing literature & other resources

A

Guide & overview i Short Read Eliminator (SRE), DNA shearing, and cleanup for the Hamilton Microlab Prep system (103-424-
100)

Technical note T High-throughput DNA shearing for HiFi whole genome sequencing from whole blood samples [MP Biomedicals
FastPrep-96] (102-326-579)

Technical note 1 High-throughput DNA shearing for long-read microbial WGS [SPEX SamplePrep 1600 MiniG] (102-326-575)
Technical note T High throughput DNA shearing using Hamilton Microlab Prep (102-326-606)

PacBi®

PacBie®
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https://www.pacb.com/wp-content/uploads/Application-note-High-molecular-weight-DNA-extraction-from-human-blood-and-saliva-using-Nanobind-kits-for-HiFi-long-read-sequencing.pdf
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(cont.)

SMRTDbell library preparation literature & other resources

Application brief T Comprehensive human genomic variant detection with HiFi long-read sequencing (102-326-626)

Application brief T Metagenomic sequencing with HiFi reads (102-193-684)

Application brief i Microbial genomics at scale with PacBio HiFi sequencing (102-326-620) @ swwrseu rep kT30 e sawees)

Application brief i Microbial whole genome sequencing (102-193-601) o e e s
L o : . - . - : LU PacBie

Application brief T Taxonomic and functional profiling with HiFi metagenomics (102-326-574) St

Brochure 1 Human genomics (102-326-617)

Brochure T Metagenomics solutions guide (102-326-512)

Overview T HiFi application options (101-851-300)

Procedure & checklist i Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit 3.0 (102-166-600)
Technical note i Gel cassette size selection methods for WGS HiFi libraries (102-326-503)

Technical overview T Whole genome and metagenome library preparation using SMRTbell prep kit 3.0 (102-390-900)

To To To Do To o Do To o Do Do

Third-party automation instrumentation literature for SMRTbell prep kit 3.0 applicationst!

Application note i Automation of Long-Read Sequencing Library Preparation with PacBio SMRTbell prep kit 3.0 on Hamilton NGS STAR MOA (Hamilton AN-2305-05)

Technical note T Automated extraction of High Molecular Weight (HMW) DNA with PacBio Nanobind technology on the Hamilton NIMBUS Presto Assay Ready
Workstation (Hamilton AN-2205-05)

Technical note i Automated Isolation of High Molecular Weight (HMW) DNA from Human Blood Samples with PacBio Nanobind Technology on the Hamilton NIMBUS
Presto i Next Level Preparation of Extracts for Long-Read Sequencing (Hamilton AN-2212-03)

Technical note 1 DreamPrep NGS and DreamPrep NGS Compact: automated DNA shearing (Tecan 403009)
Technical note 1T DreamPrep NGS Compact and PacBio SMRTbell prep kit 3.0 (Tecan 402700)

o To Do Do Do

PGCBi‘ 1 For third-party automation instrumentation literature references for HiFi prep kit 96 applications, see Technical overview i HiFi library preparation using HiFi prep kits for high -throughput

sequencing on PacBio long -read systems (103-424-600). 57
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Publications

A

Healey, A.D. et al. (2024) The complex polyploid genome architecture of sugarcane. Nature volume 628, pages 8041 810 doi: https://doi.org/10.1038/s41586-
024-07231-4

A LeMaster, C. et al. (2024) Mapping structural variants to rare disease genes using long-read whole genome sequencing and trait-relevant polygenic scores.
MedRxiv preprint. doi: https://doi.org/10.1101/2024.03.15.24304216

A Mahmoud, M. et al. (2024) Utility of long-read sequencing for All of Us. Nature Communications. 15, Article number:837 doi: https://doi.org/10.1038/s41467-024-
44804-3

A Harvey, W.T. et al. (2023) Whole-genome long-read sequencing downsampling and its effect on variant calling precision and recall. Genome Research 33:2029-
2040. doi: 10.1101/gr.278070.123

A Cheung, W.A. et al. (2023) Direct haplotype-resolved 5-base HiFi sequencing for genome-wide profiling of hypermethylation outliers in a rare disease cohort.
MedRxiv preprint. doi: https://doi.org/10.1101/2022.09.12.22279739

A Nurk S. et al. (2022) The complete sequence of a human genome. Science. 376:44-53. doi: 10.1126/science.abj6987

A Noyes, D.N. et al. (2022) Familial long-read sequencing increases yield of de novo mutations. American journal of human genetics. 109:631-646. doi:
https://doi.org/10.1016/j.ajhg.2022.02.014

Webinars

A PacBio Webinar (2024) i Disentangling the complexities of soil communities with highly accurate long-read metagenome assembly [ Link ]

A PacBio Webinar (2024) i Comprehensive variant detection in pediatric leukemia research with accurate long-read whole genome sequencing [ Link ]

A PacBio Webinar (2024) i Bioinformatics resources to analyze PacBio HiFi human genomes [ Link ]

A PacBio Webinar (2023) i Metagenome assembly and characterization of a pooled human fecal reference [ Link ]

A PacBio Webinar (2022) i Genome and epigenome measured in a single sequencing run [ Link ]

PacBi®
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(cont.)

Example PacBio WGS data sets

Whole genome sequencing Data type PacBio system

Variant detection, assembly, epigenetics
Whole genome sequencing

Variant detection, assembly, epigenetics
Tumor/normal

Tumor/normal

Fiber-Seqg chromatin assay

Variant detection, assembly, epigenetics
Tumor/normal

Tumor/normal

Whole genome sequencing

Assembly (ultra-low DNA input)

Assembly

PacBi®

GIAB T HGO002

Various plant & animals i California flannelbush,
widow rockfish, and sea otter

Homo sapiens i GIAB trio HG002-4

Homo sapiens i GIAB HG008 pancreatic

COLO829 melanoma

Homo sapiens i HG002

Homo sapiens 6 GIAB trio HG002-4

COLO829 melanoma

HCC1395

Various plant & animals T_mouse, ladybug, oak,
mistletoe, and maize

Phlebotomus papatasi, Homo sapiens, Drosophila
melanogaster

Food safety & infectious microbes i 96 plex

HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read
HiFi long read

HiFi long read

Vega system
Vega system

Revio system i SPRQ chemistry

Revio system i SPRQ chemistry &
Vega system

Revio system i SPRQ chemistry
Revio system i SPRQ chemistry
Revio system
Revio system
Revio system
Revio system
Sequel Il system

Sequel lle system
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Technical resources for WGS library preparation, sequencing & data analysis

(cont.)

Example PacBio microbiome and metagenomics data sets

Metagenomic profiling & assembly Data type PacBio system

ZymoBIOMICS Fecal Reference with TruMatrix

Metagenomic profiling and assembly
Metagenomic profiling and assembly
Metagenomic profiling and assembly

Metagenomic profiling and assembly

PacBi®

Technology (human)

ZymoBIOMICS Fecal Reference with TruMatrix
Technology (human)

20 strain mock microbial community i ATCC MSA-
10031 shotgun

Human gut microbiome pooled standards

HiFi long read

HiFi long read

HiFi long read

HiFi long read

Revio system

Sequel lle system

Sequel Il system

Sequel lle system
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Technical resources for WGS library preparation, sequencing & data analysis
(cont.)

Data analysis resources

A Application brief i Comprehensive human genomic variant detection with HiFi long-read sequencing (102-326-626)

A Application brief i Taxonomic and functional profiling with HiFi metagenomics (102-326-574)

A Application note i Consolidated analysis tools with the PacBio WGS Variant Pipeline (102-326-588)

A Application brief i HiFi sequencing enables greater accuracy of somatic variant calling (102-326-598)

A Application note i Robust detection of somatic variants from tumor-normal samples with highly accurate long-read whole
genome sequencing ( 102-326-582)

A SMRT Link Cloud v25.3 user guide (103-720-300)

A SMRT Link v25.3 user guide (103-720-100)

A SMRT Link web services API use cases (103-653-100)

A SMRT Tools reference guide (103-653-200)

PacBi®
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Revio system v13.3 key specifications
Revio system v13.3 data throughput

Revio system ICS v13.3

HiFi yield per
Library Run time ! SMRT Cell? Methylation
0.515 kb 12 hours 95% 61 8 Million reads
gg\éLOSY?TEM
51 10 kb 351 70 Gb :
101 15 kb 24 hours 90% 70 100 Gb SmC at CpG sites and 6mA for
native DNA
151 20 kb 1007 120 Gb
201 25 kb 30 hours 85% 1007 120 Gb

1 Run time refers to the data collection step, which determines the time between processing SMRT Cells.

2 HiFiyield is dependent on library quality and sequencing preparation procedures. Specified yield is based on high-quality samples prepared following
best practices.

Revio system v13.3 key applications and sample throughput " " Pocte
Expected Samples per Samples

Library  Sample coverage ° Revio SMRT Cell  peryear* See Revio system specification sheet
(102-326-552) for latest Revio system

0.51 5 kb Amplicon 50x >1,000 >2 5M performance specifications.

571 10 kb Microbial genome 50x% 384 480,000

15120 kb  PureTarget repeat expansion panel 200x 48 60,000

15120 kb  Human genome 20x% 2 2,500

15120 kb Human methylation profiling 5x 8 10,000

15120 kb Transcriptome with Kinnex full-length RNA kit 10M reads 6 7,500

3 Expected coverages are estimates.
4 Annual throughput is estimated and based on 2,500 Revio SMRT Cells for 12 hour runs; 1,250 Revio SMRT Cells for 24 hr runs; and 1,050 for 30 hour runs.
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Vega system v1.1 key specifications

Vega system v1.1 data throughput
Vega system ICS v1.0

Q30+ HiFi yield per

Library Run time ! bases SMRT Cell? Methylation

0.51 5 kb 12 hours 95% 61 8 Million reads .
. e SPECIFICATION SHEET
S 10 kb 251 50 Gb 5mC at CpG sites and 6mA for
107 15 kb 24 hours 90% 507 60 Gb native DNA
1571 20 kb 507 60 Gb

1 Run time refers to the data collection step, which determines the time between processing SMRT Cells.

2 HiFiyield is dependent on library quality and sequencing preparation procedures. Specified yield is based on high-quality samples prepared following
best practices.

Vega system v1.1 key applications and sample throughput

PacBie

Expected Samples per Samples
Library  Sample coverage 3 Vega SMRT Cell per year 4
0.515kb Amplicon 50x% >1,000 200,000
51 10 kb Microbial genome 30x% 384 75,000
5-10 kb PureTarget repeat expansion panel 200x 48 9,600
151 20kb  Human genome 20x% 1 200
15120 kb  Human Methylation profiling 5x 4 800
151 20 kb  Transcriptome with Kinnex full-length RNA kit 10 millionreads 3 600

3 Expected coverages are estimates.
4 Annual throughput is estimated and based on 200 Vega SMRT Cells.

PqCBi‘ See Vega system specification sheet  (102-326-625) for the latest Vega system performance specifications.


https://www.pacb.com/wp-content/uploads/Vega-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Vega-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Vega-specification-sheet.pdf
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Vega system v1.1 vs. Revio system v13.3 sample throughput comparison

See What can you do with o [_‘
one SMRT Cell (102-326-578)
Revio system with

Vega system SPRQ chemistry
Application Samples per run
1 SMRT Cell 1 SMRT Cell 4 SMRT Cells

Whole genome sequencing ___

Human genome (20 3 coverage)

Human methylation profiling (5 2 coverage) 4 8 32
De novo assembly (1 Gb genome) 2 4 16
Microbial de novo assembly (2 Gb total sum of genomes) 1,536
Sagammpma e
Amplicon sequencing >1,000 >1,000 >1,000
Target enrichment
20 Mb panel 12 16 64
2 Mb panel 72 96 384
100 kb panel 288 384 1,536

PureTarget repeat expansions panel

Kinnex single -cell RNA sequencing 1 (3,000 1 6,000 cells) 1 (6,000 1 10,000 cells) 4 (6,000 1 10,000 cells)
Kinnex full -length RNA sequencing
5M reads 6 12 48
10M reads
I A
Shotgun metagenomic profiling 64 communities 128 communities 512 communities
Shotgun metagenomic assembly 8 communities 16 communities 64 communities
Kinnex 16S rRNA 1,024 communities 1,536 communities 6,144 communities
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APPENDIX 1: Genomic DNA
Isolation & QC recommendations for
PacBio WGS sample preparation



Genomic DNA isolation & QC recommendations for PacBio WGS sample
preparation

Technical overview

1. Sample collection, preparation, and storage for
SMRT sequencing

2. Genomic DNA extraction, QC and handling for
SMRT sequencing

3. Methods for high-molecular weight genomic DNA
Isolation

4. Methods for evaluation of genomic DNA quality
5. Methods for cleanup of genomic DNA

6. Storage and shipping of genomic DNA and
SMRThbell libraries

7. DNA sample extraction literature resources
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Sample collection, preparation, and
storage for SMRT sequencing

PacBi® .



Sample collection, preparation, and storage for SMRT sequencing whole

genome sequencing projects

To obtain the highest quality genomic DNA, it is important to start with sample types compatible with high

molecular weight (HMW) DNA extraction methods

Nanobind Guides & overviews

Nanobind kit Guides & overviews contain information on HMW DNA isolation kit specifications,
general tips, tissue preservation recommendations, extraction and sequencing performance, and
troubleshooting tips

A Guide & overview i Nanobind CBB kit (102-572-200)
A Guide & overview i Nanobind PanDNA kit (103-394-800)

B B e e e i g e i e e e i e B e

Preservation methods

Animal tissue

High quality tissue samples are the key to obtaining high quality DNA. Fresh and immediately-frozen tissues generate
the highest quality DNA. With all samples, ischemic times before preservation or freezing should be avoided to
minimize tissue DNA degradation. Other preservation methods such as storage in ethanol or RNAlater can be also
used, but these samples require pre-treatment prior to beginning DNA extraction

Frozen tissues
Tissues that are frozen without a preservation medium do not require pre-treatment before extraction.

RNAlater-preserved tissues

Tissues that are preserved in RNAlater prior to freezing or storage should have excess RNAlater solution removed.
After placing the tissue on a clean, chilled surface, wick away excess RNAlater liquid using a Kimwipe.

Ethanol-preserved tissues

Tissues that are preserved in ethanol prior to freezing or storage require pre-treatment befare extraction to remove the

ethanol.
1. Prepare EtOH removal buffer
e T Ik 0 A0 et e, A e b AT i A ATt it A Mt Ao o o e sl I s mate B AR s s

PacBi®

PacBie®

Nanobind®
PanDNA kit

Guide & overview

Visit P a ¢ B i Dnéumentation website to find
the latest resources for using Nanobind kits
for HMW DNA extraction and recommended
tissue preservation methods .
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Genomic DNA extraction, QC and handling
for SMRT sequencing

PacBi® B9



DNA extraction, QC and handling for SMRT sequencing whole -genome

seqguencing projects

Starting with high-quality, high molecular weight (HMW) genomic DNA (gDNA) will result in longer libraries and

better performance during sequencing

PacBio Technical note: DNA prep (102-193-651)

A Provides recommendations, tips and tricks for the extraction of genomic DNA, as well as
assessing and preserving the quality and size of your DNA sample to be used for PacBio
HiFi sequencing for de novo assembly and variant detection

A Topics covered include:

A DNA extraction
A Commercially available kits across a wide variety of input sample types
A Resources for alternative DNA extraction methods

A DNA quality control (QC)
A DNA quantification, purity, size, and damage
A Use of nucleic acid stabilizers
A DNA storage and shipping

A General best practices for DNA extraction for PacBio sequencing

PacBi®

Technical note

PREPARING DNA FOR PACBIO
HIFI SEQUENCING — EXTRACTION
AND QUALITY CONTROL

Introduction

Topics covered
Single Molecule, Real-Time (SMRT®) sequencing « DNA extraction
uses the natural process of DNA replication - Commercially available kits across a wide variety
to sequence long fragments of native DNA in of input sample types

+ Resource for afternative DNA extraction

order to produce highly accurate long reads, or
HiFi reads. As such, starting with high-quality,
high molecular weight (HMW) genomic DNA
(gDNA) will result in longer libraries and better
performance during sequencing. This technical
note is intended to give recommendations, tips B
and tricks for the extraction of DNA, as well as B
assessing and preserving the quality and size of + Example daf
your DNA sample to be used for HiFi sequencing L

PacBi®

PacBio Technical note: Preparing DNA for PacBio
HiFi sequencing T Extraction and quality control

(102-193-651)
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DNA extraction, QC and handling for SMRT sequencing whole -genome

seqguencing projects (cont.)

Whole blood is a common and easily accessible source of DNA that T with proper handling i provides high-
guality input for PacBio HiFi sequencing

PacBio Technical note: Sample preparation for PacBio HiFi sequencing from
human whole blood (102-326-500)

A To define the best practices for handling human whole blood samples, we tested the effect of

anticoagulant, sample storage time, storage conditions, and white blood cell count on the
sequencing performance of DNA extracted using Nanobind Kits.

Before DNA extraction

DNA extraction

After DNA extraction

Variable

Sample type

Anticoagulant

Sample storage temperature
Sample storage time
Volume of whole blood
White blood cell (WBC) count

DNA extraction method

Best practice for PacBio HiFi sequencing

Human whole blood

Potassium EDTA (K,EDTA)

413°C

< 2 days from collection to extraction
200 uL

=4 x 10¢ cells/mL for = 3 ug of DNA
Nanobind CBB Big DNA kit

DNA storage Rest 1 day at ambient temperature, then store at 4 + 3°C

DNA size distribution + 90% of DNA = 10 kb (genomic quality number at 10 kb = 9.0)
+ 50% of DNA = 30 kb (genomic quality number at 30 kb = 5.0)

UV absorbance + A260/280nm= 1.7

- A260/230nm=1.5

PacBi®

Technical note

SAMPLE PREPARATION FOR PACBIO HIFI
SEQUENCING FROM HUMAN WHOLE BLOOD

Introduction

Whole blood is a common and easily acce:
high-quality input for PacBio HiFi sequenc

ssible source of DNA that — with proper handling — provides
To define the best practices for handling human whole
blood samples, we tested the effect of anticoagulant, sample storage time, storage conditions, and white
blood cell count on the sequencing performance of DNA extracted using the Nanobind® CBB Big DNA kit

Summary

Stage Variable Best practice for PacBio HiF| sequencing
Before DNA extraction prpe

PacBi®

PacBio Technical note: Sample preparation for
PacBio HiFi sequencing from human whole blood

(102-326-500)
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DNA extraction, QC and handling for SMRT sequencing whole -genome

seqguencing projects (cont.)

Refer to PacBiobs extensive Nanobi nd -qualty mgh-mdlegiae t o |
weight (HMW) DNA using Nanobind DNA extraction kits

PacBi®
Nanobind kit Guide & overviews

A Nanobind kit Guide & overviews contain information on
HMW DNA isolation kit specifications, general tips,
tissue preservation recommendations, extraction &
sequencing performance, and troubleshooting tips.

Nanobind Procedure & checklists

: (o 1O
A Nanobind protocols are always our most up-to-date Nanobind .
versions and should take precedence over the Guides PanDNA kit

& overviews. . | - |
SEM image of Nanobind's uide & overview

silica surface structure.

Nanobind protocol Overviews Pacsie

A Overview i Nanobind CBB HMW DNA extraction
protocols (103-515-700)

A Overview i Nanobind HT HMW DNA extraction robotic
procedures (103-032-000)

A Overview i Nanobind PanDNA HMW DNA extraction
protocols (103-510-000)

Visit the P a c B i [@odusnentation website to
find the latest resources for using Nanobind
kits for HMW DNA extraction .
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General recommendations for isolating high ~ -molecular weight (HMW)
genomic DNA

Before gDNA extraction:

A Use fresh or flash-frozen tissue

Store flash-frozen tissue at -80°C and avoid freeze-thaw cycles

Do not store blood samples longer than 2 days at 4i 8°C before DNA extraction

To o I

Microbial gDNA Isolation:
C Avoid culture incubation in complex or rich media
C Harvesting from several replicate cultures rather than a single, high-density culture is preferred
C Extraction of small culture volumes is preferred over large volumes to avoid accumulating high concentrations of potentially inhibiting secondary components

During gDNA extraction:

Mechanically disrupt tissues using TissueRuptor (QIAGEN), Dounce homogenizer or liquid nitrogen grinding
Inactivate nucleases and DNA binding proteins with a protease, such as proteinase K

Remove all RNA with RNase A

Avoid oxidative agents such as phenol and/or chloroform if possible to minimize DNA damage

Resuspend, or elute, DNA in a low salt buffer, such as 10 mM Tris-HCI pH 8.07 9.0 + 0.1 mM EDTA

To Do To o Do
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General recommendations for isolating high ~ -molecular weight (HMW)
genomic DNA (cont.)

After gDNA extraction:
A Check DNA concentration using both NanoDrop and Qubit systems for concordance

A Highquality, pure DNA typically shows a A260/ 280 ratio O1.8 and A2¢
A To help resuspend HWM DNA, pipette mix 1i 10 times with a standard P200 pipette tip. Allow DNA to rest overnight at 25°C.
A

Inactivate DNase as recommended by the vendor kit

Avoid heat inactivation when possible since overheating samples can introduce DNA damage.

DNA storage conditions: 4°C (short-term); -20°C / -80°C (long-term)

T

A Ideally proceed to SMRTbell library preparation with freshly isolated DNA whenever possible

PacBi® 4



Example protocols and kit solutions for
high -molecular weight genomic DNA

ISsolation
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PacBio Nanobind products for HMW genomic DNA extraction

Nanobind kits can be used to extract high-quality, high-molecular weight DNA suitable for HiFi sequencing

Rapid magnetic purification

t process is automatable
& v

= —~

4

\J

Lyse ' Sample + lysis buffer

A Nanobind is a novel magnetic disk |
covered with a m_|(_:ro- and A single Nanobind disk can be ~ SEM image of Nanobind's Extracted HMW DNA
; ivi rocessed in a 1.5 mL tube. silica surface structure. ound to a Nanobind dis
nanostructured silica Bind Gentle mixing D di b i h bound bind disk
A Nanobind disks bind and release ’

DNA without fragmentation to yield l
DNA up to megabase pairs in length

Nanobind PanDNA kit Nanobind CBB kit
Wash 3X washes 103-260-000 (24 RXN) 102-301-900 (24 RXN)
A HMW DNA extraction from cultured cells, A HMW DNA extraction from cultured cells,
blood, cultured bacteria, tissues, human blood, human saliva and cultured bacterial

saliva, insects, and plant nuclei

For high -throughput automated workflows

Elute Elute DNA
Nanobind HT CBB kit Nanobind HT 1 mL whole blood kit

v 102-762-700 (96 RXN) 102-762-800 (96 RXN)

A High-throughput HMW DNA extraction from A High-throughput HMW DNA extraction from
human/animal blood, mammalian cells, and 1 mL of whole blood
cultured bacteria

PqCBi‘ Visit MacurBentatibnavebsite to find the latest resources for using Nanobind kits for HMW DNA extraction. 76
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Nanobind PanDNA kit provides an all -in-one DNA extraction kit that can be
used with a wide range of sample types for PacBio HiFI sequencing

Nanobind PanDNA kit enables high-quality HMW DNA extraction from cells, blood, saliva, bacteria, tissues,

insects, and plant nuclei
Nanobind PanDNA kit (103-260-000)

Easy-to-use solutions built on Nanobind technology
Supports 24 reactions per kit and includes:

The all-new PacBio Nanobind PanDNA kit consolidates the capabilities of
our existing sample-specific Nanobind kit product offerings into a single A Nanobind PanDNA kit RT (103-260-300)
A Nanobind PanDNA kit 4C (103-260-400)

solution for DNA extraction.:2

Animal tissues

Plant nuclei

Insects

RBC lysed human whole blood
Human saliva

A Cultured mammalian cells
Human whole blood

A . . . . .
A Animal blood (mammalian & Using the Nanobind PanDNA kit on a diverse set of plant and animal samples
A

demonstrates extraction yields between ~3i 26 ¢ gand mode fragment sizes

non-mammalian) >100 kb for the majority of samples (and >65 kb for insect samples)3

Cultured bacteria

To To Do o Io

1 Nanobind CBB kit (102-301-900) is also available for HMW DNA extraction from cultured mammalian cells, blood, and bacterial samples.

P B-‘ 2 Note: Fungal, lichen, algae and microalgae sample types are unsupported with the Nanobind PanDNA Kkit. PacBi fidential
acol 3 See Brochure i Nanobind PanDNA kit (102-326-604). acBio coniidentia "


https://www.pacb.com/products-and-services/consumables/sample-prep-kits/
https://www.pacb.com/products-and-services/consumables/sample-prep-kits/
https://www.pacb.com/products-and-services/consumables/sample-prep-kits/
https://www.pacb.com/products-and-services/consumables/sample-prep-kits/
https://www.pacb.com/products-and-services/consumables/sample-prep-kits/
https://www.pacb.com/wp-content/uploads/Brochure-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Brochure-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Brochure-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Brochure-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Brochure-Nanobind-PanDNA-kit.pdf

Avallable Nanobind PanDNA HMW DNA extraction protocols (cont.)

Select the appropriate Nanobind Procedure & checklist to use based on sample type and starting materiall

Sample type Starting material Sample input Workflow time Procedure & checklist

Extracting HMW DNA from human whole blood using Nanobind kits

Human whole blood 200 mL ~1hr (102-573-500)?
. _ Extracting HMW DNA from nucleated red blood cells using
. Blood Nucleated red blood cells (nRBCs) 257 20 nL 1hr Nanobind kits (102-574-000)
. . Extracting HMW DNA from human whole blood with RBC lysis
Human whole blood with RBC lysis 400 nL <1.5 hrs using Nanobind Kits (103-377-500)
. Human saliva collected in DNA Extracting HMW DNA from saliva using Nanobind kits (103-544-
‘ Saliva Genotek™ QOragene ™ devices S00 M 2 hrs 000)
8 Animal tissue Diverse tissue types 27 100 mg ~2.5 hrs Extracting HMW DNA from animal tissue (102-574-600)3
- _ Extracting HMW DNA extraction from insects using the Nanobind
% Insect tissue Insect whole body or segment >20 mg 2.5 hrs PanDNA kit (102-377-400)
. . . Extracting HMW DNA from plant nuclei using Nanobind kits (103-
- 4
& Plant tissue Isolated plant nuclei 0.257 5¢ 1.5 hrs 378-200)
. . S Extracting HMW DNA from cultured suspension cells using
6 6 -
. Mammalian Suspension cell culture 1x10°7 5 x 10° diploid human cells 1hr Nanobind kits (103-394-500)
@ cultured cells Extracting HMW DNA f ltured adh i [
6 6 Hinlni _ g rom cultured adherent cells using Nanobind
Adherent cell culture 1x10°7 5 x 10° diploid human cells 1hr kits (102-573-600)
. . . . Extracting HMW DNA from Gram-negative bacteria using Nanobind
- 8 9
e . Gram-negative bacteria 5x 1081 5 x10° bacterial cells 1 hr Kits (102-573-800)
[ Cultured bacteria
Gram-positive bacteria 5x 1087 5 x10° bacterial cells 1 hr Extracting HMW DNA from Gram-positive bacteria using Nanobind

kits (102-573-900)

3 Procedure & checklist 1 Extracting HMW DNA from animal tissue (102-574-600) describes the extraction of HMW DNA from animal tissues using a TissueRuptor tool for tissue disruption. If a TissueRuptor tool is
unavailable, then Procedure & checklist 1 Extracting HMW DNA from standard Dounce homogenizer tissue using Nanobind kits (102-573-700) may alternatively be used.

1 For a complete list of supported Nanobind HMW DNA extraction procedures, refer to the PacBio Documentation website.

(] . . . .
PGCBl‘ 2 Note that this manual Nanobind procedure (102-573-500) does not support processing of other types of (non-human) mammalian blood samples that are non-nucleated. PacBio confidential 78

4 Upstream plant nuclei prep isolation procedure (e.g., 102-574-900 or 102-574-800) typically take ~3 hours to complete.
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Nanobind PanDNA HMW DNA extraction workflow overview
Key DNA extraction workflow processing steps for standard Nanobind PanDNA procedures

Cells, blood and bacteria

® 6

Add lysis buffer

Step 1 Incubate
Lyse '

l Add Nanobind +
isopropanol

Step2 ’ Gentle mixing
Bind

l Add wash buffers
(CW1, CW2,CW?2)

Stvevgsﬁ v: / Wash 3X

l Discard supernatant
and add Buffer LTE

Step 4
Elute

HMW DNA

Insect samples

Step 1 o, Pellet pestle
Disrupt %

insect tissue
l' Homogenize sample
in cold buffer (CT)

Lyse and

Step 2 ' Incubate
pellet debris l

Add Nanobind +
isopropanol

SteP 3 Gentle mixing
Bind
l Add wash buffers
(CW1, CW2,CW2)

Step 4 Wash 4X
Wash v : /
l Discard supernatant
and add Buffer LTE

Step 5
Elute

HMW DNA

RBC lysis samples Human saliva
Step 1 RBC lysis buffer Step h Qubit
Lyse red ' Pre-extraction assay
blood cells Pellet WBC and discard QC Determine if DNA
l supernatant containing content is sufficient to
lysed RBC proceed with extraction
Step 2 Incubate Step 2 Incubate
Lyse white ' Lyse '
blood cells
l Add Nanobind + l Add Nanobind +
isopropanol : isopropanol
SteP 3 Gentle mixing SteP 3 Gentle mixing
Bind Bind
l Add wash buffers l' Add wash buffers
(CW1, CW2, CW2) (CW1, CW2, CW2)

Wash 3X

Step 4 Step 4 ‘> Wash 3X
Wash v : / Wash v :

l Discard supernatant Discard supernatant
and add Buffer LTE and 