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HiFi library preparation using HiFi prep kits for high -throughput sequencing
on PacBio long -read systems: Getting started

Application -specific Application -specific Application -specific

Library preparation,

v

literature protocol ' technical overview

sequencing & analysis

gDNA sample extraction & QC
(Nanobind kit)
b 2-3 mg DNA input per sample
% Genome quality number

Preparing whole genome libraries PacBi®
using the HiFi prep kit 96

HIFI PREP + PLEX KITS

Technical overview -
HiFi library preparation using HiFT e

Procedure & checklist

Scale up + stay ahead with HiFi prep kits

e oo etk kg for high-throughput sequencing or Nanobind PanDNA kit or Nanobind HT CBB kit
Qmamqmdszzsetemm Ncws(mumemmmemﬁhﬁgmmu!m(m rewlamtycnmﬁpfepkm OVeF\/IeW Iong-read systems
HiFi prep kits Warkflow steps
This procedure describes the automated workfiow for bound
'HIFI prep kit 96: 24-96 SMRTbeI® libraries using only 2 ug ) (WGS) libraries from genomic DNA using the Revio® HiFi prep kit 96 and the Revio polymerase kit 96 (for SPRQ™ .
of DNA per sample. Ideal for human, plant, and animal WGS HiFi prep kit 96 HiFi plex prep kit » chemistry and non-SPRQ). This workflow is intended as a high-throughput library prep method and has been optimized
BpphCabons. SRENT Adtomated sheating for use with liquid handler automation but can also be performed manually. b
sz:m_m il ey ! HiFi plex prop kit 96. ; PN E
ampkcon 1desfor microbial metagenomic trpeted orow S | At shewig e g Applications WGS of human, animal, or plant samples PN 103424600 Rav 02 | dune 2025
‘coverage WGS applications. Y I Samples 24-96 using automation (1-96 when doing manual preps)

Muclease veatment

| p—— HiFi library preparation
3] = I = s (HiFi prep kit 96 / HiFi plex prep kit 96)

Workfiow time Automation time (manual time will vary by user and sample volume)

Break the libxary prep botleneck Hamilton NGS STARMOA  Hamilton Microlab Prep SRE size section on input gDNA
Nl’ o “q o vlnm\ e L o o HIF hes SRE 3.5 hours for 96 samples 3 hours for 24 samples
+ Flexible high-throughput DNA shearing options: on the Revio system Wit96  prepkit96 . . .
thottake oy mines ok 8 fraction ol ¢ Shearing 10 min for 24-96 samples 22 min for 24 samples - i - ) o Pipette-tip DNA shearin
‘cost of traditional mechanical methods. HFireads 61M 73M 6.5 hours for 96 samples 1.5 hours for 24 samples (post-shearing cleanup HiFi sequencing performance of HiFi prep kit 96 libraries p p g
_ ~ Library prep (start from post-shearing Example HiF| read length and yield performance obtained for HiFi prep kit 96 libraries constructed from gDNA . . . .
: ;ﬁmﬂ:mﬁfg‘mjﬂzl HFi reads yieid 1012260 876460 cleanup) only) isolated from human and animal whole biood samples using Nanobind PanDNA kit - 157 20 kb targ et |brary insert size for WGS
60% less time and 40% lower cost HFiread length NSO 18016t 14033bp AmeaLbind deanup (ABC) 2 Shous forgtsamples /A Human and animal whole blood samples Tuna whole blood sample
Average total time 13 hours 5hours L P
+ Noneed for gels again with stream d sutomated H4Firead quality Qa 040
e S g e ST -
+ 384 SMRTDell adapter indexes enabing Base qualty 2030 R U™ GDNAper SMRT®  Revio/Vega™ (non-SPRQ): 2 g 18
up 10 1536 samples per Revio run Cell Revio® (+SPRQ): 500 ng H
 Prepare 08 icrobia waries in under 6 houra DNA shearing Automated pipette-tip shearing 3 ’N
Target fragment — . .
etk e SMRT
Size selection 'SRE on gDNA, and 3.1X (35% v/v) AMPure® PB on Hifi library " S e q u e n C I n g
G P—— @ 2 f (Vega & Revio systems)
= o‘P & . . . . .
ta PacBi Perform ABC! and sequence HiFi prep kit libraries
PacBi® tos.20700 pevos eraoas acBi® :
Pacle L e e e e e ey e . ° on PacBio long-read systems

Brochure 1 HiFi prep kits ( 102-326-608) Procedure & checklist i Preparing whole Technical Overview 1 Technical overview 1 i
genome libraries using the HiFi prep kit 96 HiFi library preparation using HiFi prep kits

(103-420-700) for high -throughput sequencing on PacBio .

long -read systems ( 103-424-600) Data ana|y5|5

P : - ; ; : . (SMRT Link)
specific library preparation protocol details. Technical overview presentations describe _ _ o
workflow details for constructing PacBio Use SMRT Link analysis appllcatlon_s to perf_orm
SMRTbell libraries for specific applications. de novo genome assembly and variant calling

° Example sequencing performance data for a
PQCB|‘ 1 ABC = Anneal primer / Bind polymerase / Clean up bound complex given application are also summarized. 3

Summary overview of application-specific DNA
sample extraction, library preparation and/or data
analysis workflow recommendations. Technical documentation containing application-



https://www.pacb.com/wp-content/uploads/Flier-HiFi-prep-kits.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-HiFi-library-preparation-using-HiFi-prep-kits-for-high-throughput-sequencing-on-PacBio-long-read-systems.pdf
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HiFi library prep workflow recommendations for low -throughput

whole genome sequencing applications samples
per month
Low -throughput HiFi WGS workflow Protocol documentation or reference Recommended equipment & consumables
using SMRTbell pep kit 3.0
DNA sample extraction glu(i)()ie & overview i Nanobind PanDNA kit (103-394- _| (leg?ggn(ﬂgoac)anl\iARléi(tN)

Qubit 4 fluorometer system
Femto Pulse system

DNA sample QC

Refer to third-party user guide documenation =

Guide and overview 1 Short Read Eliminator (SRE),
DNA shearing, and cleanup for the Hamilton =
Microlab Prep system (103-424-100)

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

DNA size selection (SRE)

( Hamilton MicroLab Prep

DNA shearing . ;
(Pipette-based shearing)*

1

DNA repair & A -tailing

SPK 3.0 protocol reference (102-182-700 / 24 RXN)
for manual & automated workflows

Adapter ligation - SR 2 SMRTbell prep kit 3.0

, O —

Nuclease treatment — Procedure & checklist i Preparing whole genome
o— and metagenome sequencing libraries using
SMRTbell prep kit 3.0 (102-166-600)

Library construction

WGS library insert size >10 kb: 2

Library cleanup S, PN == 3.1X (35%) AMPure PB size selection
: \ § o e \
or size selection L gy’
WGS library insert size <10 kb:
. 1X SMRTbell bead cleanup

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


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-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.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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HiFi library prep workflow recommendations for

whole genome sequencing applications
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Protocol documentation or reference

Guide & overview 1 Nanobind HT kits (103-028-100)* =

Refer to third-party user guide documenation

HiFi prep kit 96 protocol references
for manual & automated workflows

Procedure & checklist T Preparing whole genome
libraries using the HiFi prep kit 96  (103-420-700)

Guide & overview 1 Automated HiFi prep 96 and HiFi
annealing, binding, and cleanup for the Hamilton
NGS STAR MOA system (103-425-700)

HiFi plex prep kit 96 protocol references
for manual & automated workflows
Procedure & checklist i Preparing multiplexed

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

Guide & overview 1 Automated HiFi plex prep 96 for
the Hamilton NGS STAR MOA system (103-425-800)

Refer to PacBio Documentation website for specific Nanobind HT Procedures & checklists.

high -throughput

>24

samples
per month

Recommended equipment & consumables

Nanobind HT CBB kit /
Nanobind HT 1 mL whole blood kit

Microplate reader + Quant-iT
dsDNA HS assay;
Femto Pulse system

SRE HT kit (103-124-500/ 96 RXN)
using Hamilton automation system

Pipette-based shearing using
Hamilton automation system

HiFi prep kit 96 (103-381-200/ 96
RXN); or

Revio SPRQ HiFi prep kit 96 (103-522-
600/ 96 RXN) [Includes AMPure PB +
Revio SPRQ polymerase kit 96]; or

HiFi plex prep kit 96 (103-381-300 /
96 RXN) + SMRTbell adapter index
plate 96A/B/C/D

HiFi prep kit 96 WGS:
3.1X (35%) AMPure PB size selection

HiFi plex prep kit 96 WGS:

>3 kb: 1X SMRTbell bead cleanup
<3 kb: 1.3X SMRTbell bead cleanug


https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf

Overview of HiFi prep kit product bundles and components
PacBio HiFi prep kits offer scalable library prep solutions for projects and genomes of all sizes

Supported workflow steps

SRE HT kit A Buffer SRE C Genomic DNA size selection 96 short read eliminator (SRE) reactions for performing rapid high-
[96 rxn] A Buffer LTE pass size selection of genomic DNA samples to remove DNA
103-124-500 fragments <10 kb (with progressive deletion of fragments <25 kb)
HiFi prep kit 96 bundle A HiFi prep kit 96 C Pipette-based DNA shearing 247196 SMRTbell libraries using500ngi 2 €g of gDNA per
[96 rxn] A SMRTDbell cleanup beads-85mL C SMRThbell library construction Ideal for human, plant, and animal WGS applications
103-381-200 A SMRTbell adapter index plate 96A

A Elution buffer (50 mL)

A Buffer LTE HT (50 mL)
Revio SPRQ HiFi prep kit 96 bundle A HiFi prep kit 96 C gDNA size selection (SRE) 241 96 SMRTbell libraries using500ngi 2 €g of gDNA per
[96 rxn] A SMRTDbell cleanup beads-85mL C Pipette-based DNA shearing Includes Revio SPRQ polymerase kit 96 for performing sequencing
103-522-600 A SMRTbell adapter index plate 96A C SMRTbell library construction primer annealing, polymerase bi_nding and cqmplex cleanup reactions

o A Elution buffer (50 mL) C SMRTbell library size selection to prepare samples for sequencing on a Revio system
- . ﬁ;‘ A SRE HT kit (96 RXN) (AMPure PB) Ideal for human, plant, and animal WGS applications
A AMPure PB (5 mL) C Sequencing preparatic_)n (ABC_ T
A Revio SPRQ polymerase kit 96 Anneal sequencing primer / Bind
polymerase / Complex cleanup)

HiFi plex prep kit 96 bundle A HiFi plex prep kit 96 C Pipette-based DNA shearing 247 96 multiplexed SMRTbell libraries from 507 300 ng of gDNA per
[96 rxn] A SMRTbell cleanup beads-52mL C Multiplexed SMRThbell library sample or 207 200 ng per amplicon sample

103-381-300 - g g

SMRTbell adapter index

plate 96A/B/C/D [96 rxn]

102-009-200 (A) / 102-547-800 (B) / 102-
547-900 (C) / 102-548-000 (D)

PacBi®

A Buffer LTE HT (50 mL)
A Elution buffer (50 mL)

A SMRTbell adapter index plate
96A/B/C/D

construction

C Indexed adapter ligation (during
multiplexed SMRTbell library
construction)

Ideal for microbial, metagenomic, targeted, or low coverage WGS (2-

3X coverage per sample) applications

SMRThbell adapter index plate contains 96 indexed adapters in plate

format (one sample per indexed adapter)

Plate 96A: bc2001i bc2096 / Plate 96B: bc2097i bc2192 / Plate 96C:

bc21931 bc2288 / Plate 96D: bc2289i bc2384

Note: Revio SPRQ polymerase kit 96 can only be purchased as part of the Revio SPRQ HiFi prep kit 96 bundle (103-522-600) and cannot be purchased separately. In addition, Revio SPRQ
polymerase kit 96 only includes the Standard sequencing primer and does not include the Kinnex sequencing primer.



Overview of HiFi prep kit bundle supported workflow steps
Revio SPRQ HiFi prep kit 96 bundle supports library preparation and sequencing preparation (ABC) workflows

Supported library preparation workflow steps HiFi prep kit 96 bundle _ offers

o . flexibility to use alternative reagents
HiFi prep kit 96 bundle for size selection and ABC steps

103-381-200
- DNA shearing DNA repair Adapter Nuclease
& cleanup & A-tailing ligation treatment

; [ P
I -1
Supported by kit bundle

Revio HiFi prep kit 96 bundle
supports full end-to-end library prep
+ sequencing prep (ABC) workflow

- DNA san_'lple DNA sample QC DNA size DNA shearing DNA repair P_\dapter Nuclease lerary_sue
extraction selection & cleanup & A-tailing ligation treatment selection

3 ’ ‘.
== ! =] -'S i = »
Not supportedby Kit bundle Suppor‘ted by kit bundle

Revio SPRQ HiFi prep kit 96 bundle
103-522-600

HiFi plex prep kit 96 bundle +
SMRTbell adapter index plate supports

multiplexed library prep workflow?!

DNA shearing DNA repair Adapterindex Pooling Nuclease Tx N\
& cleanup & A-tailing ligation & cleanup & cleanup

HiFi plex prep kit 96 bundle
103-381-300 )

-
. g =

SMRTbell adapter index - Supported by kit bundle + SMRTbell adapterindex plate

plate 96A/B/C/D
102-009-200 (A) / 102-547-800 (B) / 102-
547-900 (C) / 102-548-000 (D)

L]
PGCBI‘ 1 Note: HiFi plex prep kit 96 bundle (103-381-300) does not include SMRTbell adapter index plate 96A/B/C/D, which must be purchased separately.



HiFi prep kit 96 bundle (103 -381-200) configuration details

Contains HiFi library preparation reagents for processing up to 96 samples

HiFi prep kit 96 HiFi prep kit 96 A HiFi library preparation reagents for 96 samples. SMRTbell cleanup beads and low TE buffer

bundle (103-122-600) included. Note: Size-selection reagents are sold separately.!

(103-381-200)
SMRTbell cleanup beads -85mL A Paramagnetic beads supplied at 85 mL to selectively bind DNA fragments. The beads are used for: 1)
(103-294-600) cleanup i removing excess primers, nucleotides, salts, and enzymes; and 2) buffer exchanges.
SMRTbell adapter index plate 96A A SMRTbell adapter index plate 96A contains 96 indexed adapters in plate format (one sample per
(102-009-200) indexed adapter). It includes indexes bc2001i bc2096.
Elution buffer (50 mL) A Elution buffer supplied at 50 mL is used with the SMRTbell library template preparation and barcoding

(101-633-500) associated kits for workflows requiring additional elution buffer and AMPure PB beads cleanup steps.

Buffer LTE HT (50 mL) A Low TE buffer supplied at 50 mL to support 96 reactions. This buffer consists of 10 mM Tris-HCI (pH
(103-306-100) 9.0) and 0.1 mM EDTA.

Supported workflow steps

DNA sample DNA sample QC DNA size DNA shearing DNA repair Adapter Nuclease Library size
extraction P selection ! & cleanup 2 & A-tailing ligation treatment selection

Not supported by kit bundle Supported by kit bundle Not supported by kit bundle

HiFi prep kit 96 bundle

Eée (103-381-200)

1 For high-throughput animal/plant/human WGS applications, we recommend performing size selection on input genomic DNA using SRE HT kit (103-124-500) to remove DNA fragments <10 kb and on
HiFi SMRTbell libraries using AMPure PB beads (100-265-900) to remove residual library insert fragments <5 kb.

PacBi‘ 2 HiFi prep kit 96 bundle includes Buffer LTE for diluting samples for DNA shearing step. For high-throughput animal/plant/human WGS applications, we recommend performing DNA shearing using a
pipette-based shearing method with a third-party liquid handling system.



Revio HiFi prep kit 96 bundle (103 -382-200) configuration detalls

Contains HiFi library preparation reagents for processing up to 96 samples and includes Revio polymerase kit

Revio SPRQ HiFi HiFi prep kit 96 A _HiFi library preparation reagents for 96 samples. SMRThbell cleanup beads and low TE buffer
prep kit 96 bundle (103-122-600) included.
(103-522-600) SMRTbell cleanup beads -85mL A Paramagnetic beads supplied at 85 mL to selectively bind DNA fragments. The beads are used for: 1)
(103-294-600) cleanup i removing excess primers, nucleotides, salts, and enzymes; and 2) buffer exchanges.
SMRTbell adapter index plate 96A A SMRTbell adapter index plate 96A contains 96 indexed adapters in plate format (one sample per
(102-009-200) indexed adapter). It includes indexes bc2001i bc2096.
— Elution buffer (50 mL) A Elution buffer supplied at 50 mL is used with the SMRThbell library template preparation and barcoding
=F (101-633-500) associated Kits for workflows requiring additional elution buffer and AMPure PB beads cleanup steps.
SRE HT kit A 96 short read eliminator (SRE) reactions for performing rapid high-pass size selection? of genomic
(103-124-500) DNA samples to remove DNA fragments <10 kb (with progressive deletion of fragments <25 kb).
E AMPure PB (5 mL) A AMPure PB contains specially formulated paramagnetic beads for the SMRT sequencing workflow.1
— (100-265-900)
Revio SPRQ polymerase kit 96 A Reagents for binding sequencing polymerase to SMRTbell library. Includes 96 reactions, each
m (103-497-000) supporting one Revio SMRT Cell.

Supported workflow steps

DNA size DNA shearing DNA repair Adapter Nuclease Library size
selection 1 & cleanup 2 & A-tailing ligation treatment selection 1
Supported by kit bundle
: = Revio SPRQ HiFi prep kit 96 bundle
SEIEEDCE: (105522600

1 For high-throughput animal/plant/human WGS applications, we recommend performing size selection on input genomic DNA using SRE HT kit (103-124-500) to remove DNA fragments <10 kb and on
HiFi SMRTbell libraries using AMPure PB beads (100-265-900) to remove residual library insert fragments <3 kb.

chBi‘ 2 Revio SPRQ HiFi prep kit 96 bundle includes Buffer LTE for diluting samples for DNA shearing step. For high-throughput animal/plant/human WGS applications, we recommend performing DNA 10
shearing using a pipette-based shearing method with a third-party liquid handling system.




HiFi plex prep kit 96 bundle (103 -381-300) configuration details

Contains HiFi library preparation reagents for multiplexing 96 samples

HiFi plex prep kit 96 HiFi plex prep kit 96 A HiFi library preparation reagents for multiplexing 96 samples. SMRTbell® cleanup beads are
bundle (103-122-800) included. Note: SMRTbell adapter indexes and SMRTbell library size-selection reagents are sold
separately.

(103-381-300)
SMRTbell cleanup beads -52mL A Paramagnetic beads supplied at 52 mL to selectively bind DNA fragments. The beads are used for: 1)
(103-294-500) cleanup i removing excess primers, nucleotides, salts, and enzymes; and 2) buffer exchanges.
Elution buffer (50 mL) A Elution buffer supplied at 50 mL is used with the SMRTbell library template preparation and barcoding
(101-633-500) associated kits for workflows requiring additional elution buffer and AMPure PB beads cleanup steps.
Buffer LTE HT (50 mL) A Low TE buffer supplied at 50 mL to support 96 reactions. This buffer consists of 10 mM Tris-HCI (pH

103-306-100 9.0) and 0.1 mM EDTA.

Supported workflow steps

DNA sample DNA sample QC DNA size DNA shearing DNA repair Adapter index Pooling Nuclease Tx
extraction P selection & cleanup ! & A-tailing ligation & cleanup & cleanup

Not supported by kit bundle Supported by kit bundle + SMRTbell adapter index plate Not supported

- emitl®

HiFi plex prep kit 96 bundle
SMRTbell adapter index plate 96B (102-547-800) i Contains indexes bc2097i bc2192 index plate (103-381-300)

A
A SMRTbell adapter index plate 96C (102-547-900) i Contains indexes bc2193i bc2288
A SMRTbell adapter index plate 96D (102-548-000) i Contains indexes bc2289i bc2384

Note: SMRTbell adapter index plate must be purchased separately

Choose one or more of the following products to perform sample indexing:

A SMRTbell adapter index plate 96A (102-009-200) i Contains indexes bc2001i bc2096 ——— SMRTbell adapter

1 HiFi plex prep kit 96 bundle includes Buffer LTE for diluting samples for DNA shearing step. For high-throughput microbial and shotgun metagenomic WGS applications, we recommend performing
chBi‘ DNA shearing using either a pipette-based shearing method (with a third-party liquid handling system) or a plate-based shearing method (e.g., MP Biomedicals FastPrep-96 or SPEX SamplePrep 1600 11
MiniG).
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Procedure & checklist

kit 96 (103-420-700)

Procedure & checklist 103-420-700 describes the automated workflow for constructing polymerase-bound whole genome
sequencing (WGS) libraries from genomic DNA using the Revio HiFi prep kit 96 and the Revio polymerase kit 96 (for SPRQ
chemistry and non-SPRQ). This workflow is intended as a high-throughput library prep method and has been optimized for

use with liquid handler automation but can also be performed manually®.

PacBi®

Overview

Applications WGS of human, animal, or plant samples

Samples 24-96 using automation (1—96 when doing manual preps)
Minimum automated batch 04

size

Maximum automated batch %

size
Workflow time Automation time (manual time will vary by user and sample volume)

Hamilton NGS STAR MOA
SRE 3.5 hours for 96 samples

Hamilton Microlab Prep
3 hours for 24 samples
Shearing 10 min for 24-96 samples 22 min for 24 samples

6.5 hours for 96 samples 1.5 hours for 24 samples (post-shearing cleanup

Library prep (start from post-shearing
only)
cleanup)
Anneal, bind, cleanup (ABC) 2.5 hours for 96 samples N/A
Average total time 13 hours 5 hours

DNA input mass and fragment size recommendations

|

gDNA per SMRT® Revio/Vega™ (non-SPRQ): 2 g
Cell Revio® (+SPRQ): 500 ng

DNA shearing Automated pipette-tip shearing
Target fragment 15-920 kb

lengths

Size selection SRE on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library

1 If using the HiFi prep kit 96 or Revio SPRQ HiFi prep kit 96 in an automated high-throughput library prep workflow with a Hamilton liquid handling system, also refer to Guide & overview i Automated
(103-425-700) for specific details surrounding automation equipment setup recommendations.

HiFi prep 96 and HiFi annealing, binding, and cleanup for the Hamilton NGS STAR MOA system

I Preparing whole genome libraries using the HiFi prep

Preparing whole genome libraries
using the HiFi prep kit 96

Procedure & checklist

Overview

This procedure describes the automated workflow for constructing polymerase-bound whole genome seguencing
(WGS) libraries from genomic DNA using the Revio® HiFi prep kit 96 and the Revio polymerase kit 96 (for SPRQ™
chemistry and non-SPRQ). This workflow is intended as a high-throughput library prep method and has been optimized
for use with liquid handler automation but can also be performed manually.

Applications WGS of human, animal, or plant samples
Samples 24-96 using automation (1-96 when doing manual preps)

Minimum automated batch 24
size
Maximum automated batch

5 96
size

Workflow time Automation time (manual time will vary by user and sample volume)
Hamilton NGS STAR MOA Hamilton Microlab Prep
SRE 3.5 hours for 96 samples 3 hours for 24 samples
Shearing 10 min for 24-96 samples 22 min for 24 samples
6.5 hi for 96 I
B ours Tor samp_es 1.5 hours for 24 samples (post-shearing cleanup
Library prep (start from post-shearing only)
cleanup) v
Anneal, bind, cleanup (ABC) 2.5 hours for 96 samples N/A
Average total time 13 hours 5 hours

DNA input mass and fragment size recommendations

gDNA per SMRT® Revio/Vega™ (non-SPRQ): 2 ug

Cell Revio® (+SPRQ): 500 ng
DNA shearing Automated pipette-tip shearing
Target fragment 15-20 kb
lengths
Size selection SRE on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library
© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures. P .
acBi®

103-420-700 REVO4 APR2025
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf

Guide & overview 1 Automated HiFi prep 96 and HiFi annealing, binding, and
cleanup for the Hamilton NGS STAR MOA system (103  -425-700)*

Guide & overview 103-425-700 describes the automated workflow for constructing polymerase-bound whole genome
sequencing (WGS) libraries from genomic DNA using the Revio SPRQ HiFi prep kit 96 or just the HiFi prep kit 96 (if not
using one of the polymerase kits). The Revio SPRQ HiFi prep kit 96 includes the SRE HT kit, HiFi prep kit 96, SMRTbell PacBie®
adapter index plate 96A, SMRTbell cleanup beads, AMPure PB beads, and the Revio polymerase kit 96 and is designed
for a minimum of 24 and maximum of 96 samples per automated run.

Overview

Applications WGS of human, animal, or plant samples

Samples 24-96 using automation

Minimum automated batch size 24 Automated

Maximum automated batch size 96 H | Fl prep 9 6
Workflow step Automation time a n d H | F| AB C

SRE 3.5 hours for 96 samples f r 'th e
Shearing 10 min for 24-96 samples O :
Library prep 6.5 hours for 96 samples (start from post-shearing cleanup) H a mi |t0n N GS
Anneal, bind, cleanup (ABC) 2.5 hours for 96 samples STA R M OA
Average total time 13 hours System
DNA shearing and size-selection . ;
Guide & overview
DNA shearing Automated pipette-tip shearing
Target fragment lengths 15-20 kb
Size selection SRE on gDNA and 3.1X (35% v/v) AMPure® PB on HiFi library
Genomic DNA input Low mass High mass
© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures.
103-425-700 REVO5 MAY2025
SRE DNA input Quantity 0.5-1.25 pg (20-50 ng/pL in 25 pL) 2-4 ng (40-80 ng/pL in 50 pL)
DNA Shearing input Quantity <1 pg (=5 ng/pL, 200 pL) <3 pg (<10 ng/pL, 300 pL)
DNA size distribution 50% 230 kb &
(Femto Pulse system) 70% 210 kb
Target fragment lengths 15-20kb

P B.‘ 1 If using the HiFi prep kit 96 or Revio SPRQ HiFi prep kit 96 in a manual high-throughput library prep workflow, refer to Procedure & checklist 1 Preparing whole genome libraries using the HiFi
qc | prep kit 96 (103-420-700).


https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-ABC-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf

Library construction

HiFi prep kit 96 workflow overview for human/animal/plant WGS applications
Automation of HiFi library prep workflow enables high-throughput processing of 24 to 96 samples in 2 days

Key workflow steps

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 4 Repair
cleanup? & A-tailing
O Safe stop ¢
5 Adapter 6 Post-ligation
ligation cleanup
¢ O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

¢ O Safe stop

9 Annealing, binding & cleanup

PacBi®

Automation

o )

Time

271 25hrs

2 hrs

3.5hrs

10 min

1.5/0.5 hrs

1.0/1.5 hrs

0.5 hrs

DAY 2 I s DAY 1

1.5 hrs

2.5 hrs

Protocol documentation or reference

Guide & overview 1 Nanobind HT kits
(103-028-100)

Refer to third-party user guide documenation

Protocol for manual & automated workflows

Procedure & checklist i Preparing whole
genome libraries using the HiFi prep kit 96

(103-420-700)

Guide & overview for automated workflows

Guide & overview 1 Automated HiFi prep 96
and HiFi annealing, binding, and cleanup

for the Hamilton NGS STAR MOA system
(103-425-700)

Example supported automation systems

Thermo Fisher KingFisher Apex
Hamilton Microlab NIMBUS Presto
Hamilton Microlab Prep

Hamilton NGS STAR MOA

Hed @

Recommended equipment & consumables

(i

H H

Nanobind HT CBB kit /
Nanobind HT 1 mL whole blood kit

DNA concentration QC:
A Varioskan LUX microplate reader

DNA sizing QC:
A Femto Pulse system

SRE HT kit (103-124-500) with
Hamilton Microlab prep or NGS Star

Pipette-based shearing with Hamilton

' Microlab Prep or NGS STAR

Revio SPRQ HiFi prep kit 96 (103-
522-600) [includes AMPure PB +
Revio SPRQ polymerase kit 96] with
Hamilton NGS Star

3.1X (35%) AMPure PB cleanup & size
selection with Hamilton NGS Star

Revio SPRQ polyerase kit 96 with
Hamilton NGS Star

For automated library prep workflows using the HiFi prep kit 96 and Hamilton NGS STAR MOA liquid handling system, the post-shear cleanup step should be performed on the same day (Day 2) as 15

the library 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.


https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Automation

A The HiFi prep kit 96 and workflow was designed for use with NGS liquid handling automation sys

A As aresult, this protocol (Preparing whole genome libraries using the HiFi prep kit 96 (203-4
Is intended to describe the SRE, shearing, library prep enzymatic reactions, and bead cleanups t
automation method development, or in certain instances manual preparation

A Note: This protocol was developed using the Hamilton NGS STAR MOA system

A Refer to Guide & overview i Automated HiFi prep 96 and HiFi annealing, binding, and cleanup for the
Hamilton NGS STAR MOA system (103-425-700)

A Because of differences between automation instruments, modifications not described herein may be
needed to adapt the protocol to user-specific instrumentation

A Please visit www.pach.com or contact your local support team for a list of instruments with a PacBio qualified method

Hamilton NGS STAR MOA workstation

Genomic DNA sample extraction

A PacBio Nanobind DNA extractions kits are recommended to ensure sufficient mass and quality of high-
molecular weight (HMW) DNA for this protocol

Nanobind HT CBB kit Nanobind HT 1 mL blood kit Nanobind PanDNA kit
(102-762-700; 96 rxn) (102-762-800; 96 rxn) (103-260-000; 24 rxn) P
A For high-throughput HMW DNA extraction A For high-throughput HMW DNA extraction A For HMW DNA extraction from cells,
from up to 200 €L human/mammalian from 1 mL human blood blood, bacteria, tissues, insects, human
blood, non-mammalian animal blood1, A Expected HMW DNA yield: 3i7 0 ¢ g saliva and plant nuclei
cultured cells, and bacteria A Expected HMW DNA yield: 3i2 6 ¢ g

A Expected HMW DNA vyield: 3i 15 £g for
blood and cultured mammalian cells and
21 10 g for bacteria

PacBi® 16

PacBio Nanobind kits


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf
http://www.pacb.com/

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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 ey
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 Kkit) % e
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
Femto Pulse system

A Alternative DNA sizing tools may be used if a Femto Pulse system is unavailable (Agilent Technologies)

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 quantification QC

A For high-throughput DNA quantification QC workflows, we recommend using the Quant-iT 1X dsDNA high sensitivity assay kit3

(Thermo Fisher Scientific) with the Varioskan LUX multimode microplate reader (Thermo Fisher Scientific) (or similar instrument) .
A Varioskan LUX multimode microplate reader enables rapid, specific and accurate determination of nucleic acid concentrations in a wide i J
range ,_,:;;::’*‘
A Quant-iT assay is well-adapted to high-throughput use (typically in 96-well or 384-well plates) and is highly selective for dSDNA over e
RNA (in the 0.2 100 ng range, the fluorescence signal is linear with the amount of DNA) L
A Note: We do not recommend quantification with UV-Vis Spectrophotometers (e.g. NanoDrop) that measure all nucleic acids in a Varioskan LUX multimode
sample. For example, measuring all nucleic acid will inflate the true concentration of gDNA in samples microplate reader

(Thermo Fisher Scientific)

1 See Product Note i HiFi WGS sequencing with the Agilent Femto Pulse system (102-326-561) for more detalils.

2 See Application Note 1 Quality Metrics for Nucleic Acids with the Agilent Fragment Analyzer and Femto Pulse Systems (Agilent 5994-0521EN)
PGCBi‘ 3 Alternatively, for Iovver—_throughput applications DNA qu_antification QC_may_ be performed without a microplate reade_r using the QL_lbit 1X dsDNA high sensiti\{ity assay kit _ with a Qubit fluorometer . 17

Note: Do not use a Qubit Flex fluorometer when performing DNA quantification QC on polymerase-bound SMRTbell library in Loading Buffer since concentration readings will not be accurate.


https://www.pacb.com/wp-content/uploads/HiFi-WGS-sequencing-using-Agilent-Femto-Pulse-system.pdf
https://www.agilent.com/cs/library/applications/application-nucleic-acid-quality-metrics-5994-0521en-agilent.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Recommended genomic DNA input amount and quality

DNA input quality
A 70% or more of t he foiNhs SPK3Dlibdrady prepeprotocbl0  k b

- This corresponds to a genome quality number (GQN) of 7.0 or higher at 10 kb
- Ifthe GOQN at 10 kb is less than 7.0, higher gDNA inputs may be required

DNA gquality Femto Pulse genome quality score

DNA size distribution (Femto pulse system) 70% 010 kb (GQN1O0kb O7. 6\);%":&232%?3'@ T:gqﬂi;‘;ig ‘gg{‘at;‘i‘; ,

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. High quality gDNA will typically have a higher percent library recovery and HiFi

sequencing yield.

18



General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Recommended genomic DNA input amount and quality

DNA input amount

DNA Input into SPK 3.0 library prep Revio non -SPRQ / Vega chemistry Revio SPRQ chemistry

Total DNA per SMRT Cell * 2 g 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. Also see Procedure & checklist i
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 shearingusing 0511 . 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 quaiity (compatible with Revio SPRQ) 3 g (dependent on DNA quality)

70% >10 kb (recommended) 0.571 1.25 ny 21 4y 601 95%
<70% >10 kb 17 1.75ny 47 5ny 4071 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, use t Istem di Revigdystem avithaubSPRCQ, thére niay net;be énaughe v e r

final library for loading at an optimal on-plate loading concentration for a single SMRT Cell.

31f0o5i1. 25 €g gDNA is available and Revio SPRQ chemistry is beadingd Ravis aMRT Cdl -8PRQ)phawever High mass pakamdteosw ~ w i
PGCBi‘ can also be used for Revio SPRQ chemistry if excess library is desired. For Revionon-SPRQ chemi stry and Vegeaommeénhded for logdhlIASMRTQell. t i 19

4 Note: The maximum input gDNA mass tolerated by shearing and library enzymatic reactions in this HiFi prep kit 96 protocol is 3 pug per Rx - Perform parallel library prep Rxs if using >3 ng input gDNA


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Recommended genomic DNA input amount and quality

Expected HiFi prep kit 96 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% GON 10kb > 7.0
Post-SRE? 6571 95% 657 95% GQN 10 kb >9.3
Post-shear SMRTbell bead cleanup 801 95% 5271 90% 157 20 kb
Post -ligation SMRTbell bead cleanup 80171 95% 427 86% 157 20 kb
Post-nuclease (pre -cleanup) 407 50% 177 43% 157 20 kb
Post-3.1x AMPure PB bead cleanup 757 80% 1371 34% 157 20 kb
Post-ABC cleanup 757 95% 1071 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® 20



General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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)
| evsmovenn [ reomn oo emoen
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® 21



General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Input genomic DNA size selection using Short read eliminator (SRE)

SRE considerations for use

A SRE HT kit (103 -124-500) 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 Carefully pipette to avoid
faces outside of rotor N disturbing DNA pellet
| — |
A 7
’ ’
P >\ ________ S Note: Pellet may

, 7 Ty
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 libraries using HiFi prep kit 96

DNA shearing

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

A 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 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

A If a Microlab Prep liquid handling instrument is unavailable for performing pipette-based DNA shearing, then a Megaruptor 3 _
system (Diagenode) or g-TUBESs (Covaris) may alternatively be used? Mmm'?ﬁ;:ﬁg) ;;’Stem

A 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).

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 HiFi prep kit 96 WGS protocol is 3 ng per reaction - Perform parallel

library prep reactions if using >3 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 23

shearing recommendations.


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Reagent handling

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

HiFi prep kit 96

Thaw these reagents Keep these temperature -sensitive Bring these reagents to room Bring these reagents to room
at room temperature reagents on ice temperature 30 minutes prior to use temperature 1.5 hours prior to use

C Repair buffer 96 a C End repair mix 96 C AMPure PB beads C SMRThbell cleanup beads-85 mL?!
-

C Nuclease buffer 96 | C DNA repair mix 96 C Elution buffer

C SMRThbell adapter index plate B C Ligation mix 96 C dsDNA quantification reagents

0t

- C Ligation enhancer 96

({. =

- C Nuclease mix 96

{

1 Alternatively, can bring SMRTbell cleanup beads-85 mL to room temperature the night before if starting protocol in the morning.

Once thawed, reaction buffers and adapter index plate 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

Briefly spin down all reagent tubes in a microcentrifuge to collect all liquid at the bottom

Briefly vortex then spin down SMRTbell adapter index plate 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

PacBi® >
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General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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)

o o To Io o

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

To o Io o

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

PacBi® : %




General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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

: | R3S — @R L — —
’ ’- - 4 ’Av@\ g
. o sV 4 o> 4s ¢ % <,
AMPure PB bead size selection kit o % ,“.oi 0 ) b
(102-182-500) }. V‘. R 3- ¢ :;
Magnet Magnet Magnet
- - - - - -
AMPure PB bead size selection procedure
1. Prepare a 35% dilution (v/v) of the AMPure PB bead stock in Elution Buffer (EB)
- - A 35% AMPure PB beads solution can be stored at 4°C for 30 days.
N 2. Add 3.1X of room-temperature 35% AMPure PB beads to each sample and incubate for 20 min at RT
- S ::C“ ' 3. Place samples on magnetic rack; wash samples with 80% ethanol 2X; then elute samples in EB for 5 min at RT

1 To remove unwanted DNA fragments larger than 5 kb using alternative gel-based size selection methods, please see Technical note 1 Gel cassette size selection methods for WGS HiFi libraries

L] 2 -
PGCBl‘ (102-326-503). Note that use of these tools requires higher per-S MRT Cel | i nput g DUN/AS MRID u@é Ising(/8Rle. \bir o OSMRT Cel | without SPRQ c¢he26i s

with SPRQ chemistry).


https://www.pacb.com/wp-content/uploads/Technical-note-Alternative-size-selection-methods-for-SMRTbell-prep-kit-3.0.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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 SMRTbell 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

— — HiFi prep kit 96 WGS
. BC2001 O library containing  indexed
SMRThbell adapters
10-bp barcode 5-bp pad
1 1

Note: For Revio and Vega systems,
SMRTbell adapter barcode demultiplexing

5

Y
I I I I I I I I I I I I I I T3 is automatically performed on-instrument

during post-primary analysis?2

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 B B B B BC

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

C BC BC BC B B B B B
2003, 2019 043 2067,

D BC BC BC BC BC B B BC B B
2004, 2020/ \2028/ \2036/ \2044, 2068) \2076) \2084,

E BC BC BC BC BC B BC
2005, 029, 045, 061/ \2069, 2093

F BC BC BC BC BC BC BC BC BC BC BC
2006/ \2014, 030/ \2038/ \2046/ \2054) \2062/) \2070/ \2078) \2086/ \2094,

G BC BC BC BC BC
00 047 06 08 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 I|brary
construction for up to 96 samples using SPK 3.0

SMRThbell adapter index sequences (FASTA) [ Link |

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

PGCBl‘ 2 Note: Sample is indexed = YES 27


https://www.pacb.com/products-and-services/consumables/library-prep-and-barcoding-kits/
https://www.pacb.com/wp-content/uploads/SMRTbell_adapter_indexes.zip
https://www.pacb.com/wp-content/uploads/Insert-SMRTbell-adapter-index-plate-96A.pdf

General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

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 profilest 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 HiFi prep kit 96 and SMRTbell

A I[F)’(r)(:;\llent 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)

) Sample pooling
A For high-multiplexing applications ( e . g .-plex) Gsthg HiFi plex prep kit 96 (or other high-

throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC step A Pool samples with similar genome sizes together

A . . _ ) A Pool an equal molar concentration of each SMRTbell
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.

PqCBi‘ 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 libraries using HiFi prep kit 96

Multiplexing samples (cont.)

SMRT Link Sample Setup Pooling Calculator

A Optionally use the SMRT Link Sample Setup Pooling Calculator tool  to help determine & Pooling Calculator
appropriate volumes to use for multiplexing HiFi prep kit 96 libraries
i i N . i . i i Number of samples to be multiplexed @ = 2
A Prior to pooling HiFi libraries together please consider the following guidelines:
L. . . L. ., Pooled library target volume (uL) 50
A Ensure that samples to be pooled have a similar mean insert size and similar insert length
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 3.8 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 29
DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields.



General best practices recommendations for preparing WGS libraries using HiFi prep kit 96

Sequencing preparation (ABC) and polymerase-bound library storage

A

o T

Procedure & checklist 1 Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700) includes instructions for the primer
annealing, polymerase binding & complex cleanup (ABC) sample setup steps for Revio and Vega systems

- For sequencing HiFi prep kit 96 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

Sequencing polymerase is stable once bound to the HiFi prep kit 96 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.

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 up to 6 months
A Polymerase-bound libraries can withstand up to 4 freeze-thaw cycles

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

(]
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. 30


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf

DNA sample extraction
Perform automated high-throughput HMW DNA extraction using Nanobind HT kits?

. .
HAMLTON  Thermofisher
AUTOMATED SAMPLE PREP

DNA sample extraction s BB

: o~ @ - Q00 § _>;;;§§‘_>.‘"_>u’|\|-.fl\

DNA sample QC

SAMPLE LYSIS BINDING WASHING ELUTION LIBRARY PREP SEQUENCING ANALYSIS
B
1 Short Read Eliminator on gDNA
L O safesiop ThermoFisher HAMILTON Available Nanobind HT kits
SCIENTIFIC
2 Pipette 3 Post-shearing
DNA shearing cleanup

PacBi®

& O Safe stop

4 DNA repair & A-tailing

& KingFisher Apex Microlab NIMBUS Presto
5 Adapter 6 Post-ligation
ligation cleanup ) ) ) . Ki .
L O safe stop Automated solutions built on Nanobind technology Nanobind HT CBB kit (102 -762-700; 96 rxn)

. . . i . A For up to 200 L human/mammalian blood, non-
Nanobind HT kits use magnetic disk processing to automate lysis,

7 Nuclease treatment .. . : : ' mammalian animal blood?, cultured cells, and bacteria
binding, washing and elution steps and are compatible with A Expected HMW DNA yield: 3i 15 £g for blood and

4‘ instruments from Hamilton and Thermo Fisher cultured mammalian cells and 2i 10 €g for bacteria

8 AMPure PB bead cleanup A Hamilt_o_n NIMBUS Presto is a walkaway solution with automated Nanobind HT 1 mL blood kit (102 -762-800: 96 rxn)
plate filling A
v O safestop _ o _ . For 1 mL human blood
A Thermo Fisher KingFisher instruments are semi-automated with A Expected HMW DNA yield: 3i 70 &g

9 Annealing, binding & cleanup manual plate filling and limited user interaction during the run '

PGCBi‘ 1 See Technical overview & Automated high -throughput HMW DNA extraction for PacBio long  -read sequencing using Nanobind HT kits ~ (103-401-700).

2 Note: For animals with nucleated red blood cells, only 2.5 7 20 ni of blood is needed for HMW DNA extraction using Nanobind HT CBB Kkit. sl


https://www.pacb.com/wp-content/uploads/Technical-overview-Automated-high-throughput-HMW-DNA-extraction-for-PacBio-long-read-sequencing-using-Nanobind-HT-kits.pdf

DNA sample extraction (cont.)

Available Nanobind HT procedures

DNA sample extraction

v

DNA sample QC

e

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

4 DNA repair & A-tailing

v

Automation
system

Procedure & checklist

Sample type

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

PacBi®

KingFisher Extracting HMW DNA using the Nanobind HT CBB kit for mammalian cultured cells on KingFisher Apex Mammalian cells
Apex system [102-996-100
Extracting HMW DNA using the Nanobind HT CBB kit for 200 ni. human whole blood on KingFisher Apex
Human whole blood
system [102-995-700
E())(g]actlng HMW DNA using the Nanobind HT CBB kit for bacteria on the KingFisher Apex system [103-377- Cultured bacteria
Extracting HMW DNA using the Nanobind HT CBB kit for non-human mammalian blood (NHMB) on the Non-human
KingFisher Apex system [103-397-300] mammalian blood
Extracting HMW DNA using the Nanobind HT CBB kit for nucleated red blood cells (nRBCs) on the Non-mammalian blood
KingFisher Apex system [103-377-800] (nucleated RBCs)
Extracting HMW DNA using Nanobind HT 1 mL blood kit for human whole blood on KingFisher Apex system
Human whole blood
102-995-300
Hamilton Extracting HMW DNA using the Nanobind HT CBB kit for mammalian cultured cells on Hamilton NIMBUS .
Mammalian cells
NIMBUS Presto system [102-996-400
Presto

Extracting HMW DNA using the Nanobind HT CBB kit for 200 ni- human whole blood on Hamilton NIMBUS
Presto system [102-996-000

Extracting HMW DNA using the Nanobind HT CBB kit for bacteria on Hamilton NIMBUS Presto system [103-
397-400

Extracting HMW DNA using the Nanobind HT CBB kit for non-human mammalian blood (NHMB) on the
Hamilton NIMBUS Presto system [103-377-700]

Extracting HMW DNA using the Nanobind HT CBB kit for nucleated red blood cells (nRBCs) on the Hamilton
NIMBUS Presto system [103-397-500

Extracting HMW DNA using the Nanobind HT 1 mL blood kit for human whole blood on Hamilton NIMBUS
Presto system [102-995-600

Human whole blood

Cultured bacteria

Non-human
mammalian blood

Non-mammalian blood
(nucleated RBCs)

Human whole blood

See Overview T Nanobind HT HMW DNA extraction robotic procedures
DNA sample preparation protocols.

(103-032-000) and the PacBio Documentation website for the most up-to-date list of supported Nanobind HT HMW



https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-mammalian-cultured-cells-on-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-200-uL-mammalian-whole-blood-on-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-non-human-mammalian-blood-NHMB-on-the-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-nucleated-red-blood-cells-nRBCs-on-the-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-Nanobind-HT-1-mL-blood-kit-for-mammalian-whole-blood-on-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-mammalian-cultured-cells-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-200-uL-mammalian-whole-blood-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-non-human-mammalian-blood-NHMB-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-nucleated-red-blood-cells-nRBCs-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-1-mL-blood-kit-for-mammalian-whole-blood-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Overview-Nanobind-HT-HMW-DNA-extraction-robotic-procedures.pdf
https://www.pacb.com/support/documentation/

DNA sample QC

Perform high-throughput DNA QC using a microplate reader! and a Femto Pulse system

DNA sample extraction

v

DNA sample QC

.

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

4 DNA repair & A-tailing

v

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

2 See How can low DNA concentrations

PacBi®

DNA quantification QC

Varioskan LUX multimode
microplate reader
(Thermo Fisher Scientific)

Varioskan LUX multimode microplate reader enables
rapid, specific and accurate determination of nucleic acid
concentrations in high-throughput workflows?!

A Perform DNA concentration measurements using
Quant-iT dsDNA assay? (Thermo Fisher Scientific)

A Quant-iT assay is well-adapted to high-throughput use,
typically in 96-well or 384-well plates

A Quant-iT assay is highly selective for dSDNA over RNA,
and in the range of 0.21 100 ng, the fluorescence signal
is linear with the amount of DNA

1 Alternatively, for lower-throughput applications DNA quantification QC may
be performed without a microplate reader using the Qubit 1X dsDNA high
sensitivity assay kit. Note: Do not use a Qubit Flex fluorometer when
performing DNA quantification QC on polymerase-bound SMRTbell library in
Loading buffer since concentration readings will not be accurate.

DNA sizing QC

1o

!

[

{

| o]

Femto Pulse system
(Agilent Technologies)

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

A
A

Use the Femto Pulse gDNA 165 kb analysis kit (FP-

1002-0275)
Dilute samples to 250 pg/uL
70% or more of

t he

NS s houl

protocol. This corresponds to a genome quality number

(GQN)3 of 7.0 or higher at 10 kb

If a Femto Pulse system is unavailable, can consider
using alternative DNA sizing QC systems

A Caution should be used when interpreting results from
other tools that employ constant-field electrophoresis

be reliably measured in microplate format? (Thermo Fisher Scientific SNLUXQuant-iT 0617).

technology*

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

4 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., construction of intact SMRTbell library) rather than for accurate
measurement of fragment size distributions

Note: We do not recommend quantification with UV-Vis

33
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https://assets.thermofisher.com/TFS-Assets/BID/Specification-Sheets/varioskan-lux-quant-it-dsdna-assay-specification-sheet.pdf
https://www.agilent.com/cs/library/applications/application-nucleic-acid-quality-metrics-5994-0521en-agilent.pdf

Short Read Eliminator on gDNA

Perform high-throughput size selection on input genomic DNA using SRE HT 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

DNA sample extraction v Step Instructions for SRE on gDNA conditions shown in Table.l
& Dilute gDNA (GQN1o ks >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 25pL 50 pL
v DNA concentration 20-50ng/pL  40-80 ng/pL
Recommended max gDNA mass 125 pg 4ug p— o
1 Short Read Eliminator on gDNA 11 lsionvolume @uffer LTE)  200pL 3004l SRE workflow for HiFi prep kit 96 protocol

Shearing mass limit

<1yg

<3 g

& O Safe stop

— : : : . Manual Automated 2
Note: If working with low quality gDNA with a GQN1oks < 7.0, input mass and concentration can be ..
2 Pipette 3 Post-shearing increased if the expected recovery (40 — 60%, Table 1) matches the pipette-tip shearing 2.5 hrs Y 3.5 hrs
DNA shearing cleanup mass limit for each respective workflow. For example, 2 pg of gDNA can be used with the /
Low mass workflow if expected recovery is 40% (800 ng)
& O Safe stop

/

4 DNA repair & A-tailing Add Buffer SRE 1o each sample: Add Buffer SRE
1.2 Lowr mass _ High mass

¢ Buffer SRE volume 25l 50 pL
S If working in a plate format, heat seal with foil. Vortex/shake to mix for 5 seconds at max speed.
5 Adapter 6 Post-ligation _ _ T
ligation cleanup 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
& O Safe stop deep well plate after incubation and seal with an adhesive seal.
7 Nuclease treatment 1.4 Load plate or tube (with the hinge facing toward the outside of the rotor) into centrifuge.
B e I e T |
Quantify the resuspension to measure DNA recovery. If the recovery is lower than 50% repeat
8 AMPure PB bead cleanup 1.9  pipette-mixing 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
110 weeks of performing SRE Resuspend '
9 Annealing, binding & cleanup

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

Pipette DNA shearing

Perform automated high-throughput DNA shearing for WGS samples using Hamilton automation?

DNA sample extraction

v

DNA sample QC

.

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

4 DNA repair & A-tailing

v

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

v Step

231

2.2

23

24

2.5

2. Pipette DNA shearing

Instructions for automated DNA shearing on Hamilton systems

Adjust DNA concentration to <5 ng/pL in 200 pl (Low mass) or <10 ng/pL in 300 pL (High mass), if
necessary (e.g., if more than 1 pg 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 Scientific AB0859).

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

Low mass

Parameter

DMA concentration <5 ng/uL <10 ng/uL
Volume of Buffer LTE 200 uL 300 pL
Number of mixes 300 cycles 300 cycles
Pipette mixing speed 400 ul/sec 500 pL/sec
Liguid following 83% volume 83% volume
Pipette tip Sloo UL CO-RE Il tips (filtered, 300 uL (_DO—FEE |l tips (filtered, black,
ack, non-sterile) non-sterile)

Place the plate on the appropriate work deck position and start the shearing procedure.

Optional: measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit once the
shearing procedure is complete.

Recommended: Further dilute each aliquot to 250 pg/pL with Femto Pulse dilution buffer. Measure
the sheared DNA size distribution with a Femto Pulse system to ensure efficient shearing.

Proceed to the next step of the protocol.

SAFE STOPPING POINT - Store at 4°C

concentration t
<10 ng/ ¢

AAdjust DNA
mass wor kfl ow) or
workflow) using Buffer LTE?

Hamilton
Microlab Prep

Hamilton NGS
STAR/STARIet/STAR V

Pipette -based DNA shearing can be completed within ~10 min
for up to 96 samples using a Hamilton NGS STAR MOA
workstation or within ~20 min for up to 24 samples using a
Hamilton Microlab Prep system .

IMPORTANT!

A A mean fragment size between 15 to 20 kb is
recommended for this protocol

A In addition, the distribution of fragment sizes should be
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
accuracy and are less likely to produce HiFi reads
A Deviating from the concentration and automation settings
specified for this SPK 3.0 workflow is not recommended
and will result in under-sheared DNA

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.
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

e

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

4 DNA repair & A-tailing

v

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

PqCB" 1 For automated library prep workflows using the HiFi prep kit 96 and Hamilton NGS Microlab Star liquid handling system, the post-shear cleanup step should be performed on the same day (Day 2) as
I the library 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.

3. Post-shearing cleanup

A IMPORTANT! Allow SMRTbell cleanup beads to come
up to room temperature by bringing them out of 4°C
storage at least 1.5 hrs prior to use

A If performing cleanup in the morning, beads may be left
out at room temperature overnight

Instructions for SMRTbell cleanup bead step

Add 200 pL (Low mass) or 300 L (High mass) (1.0X v/v) of resuspended, room-temperature
3.1 SMRTbell cleanup beads to each sample.

Note: If using less than 200 pL, add 1.0X (v/v) concentration of SMRThell cleanup beads.

3.2 Pipette-mix the sample until the beads are evenly distributed.

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

Place samples on an appropriate magnet and allow beads to separate fully from the solution.
The solution should be clear and beads pelleted to the magnet.

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?!

34

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

Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol to

36 each sample. After 30 seconds, remaove the 80% ethanol and discard.

3.7  Repeat the previous step.

Remove residual 80% ethanol:
* Remove the samples from the magnet
* Quick-spin to collect liquid at the bottom of the tube or well.
3.8 * Place the tube or plate back in a magnetic separation rack until beads separate fully from
the solution.
* Remove residual 80% ethanal and discard. Alternatively, air dry samples for 1 minute to
allow residue ethanol to evaporate. Do not let the bead pellet completely dry out.
Remove samples from the magnet and immediately resuspend the beads with 49 pL of
elution buffer.

3.10 Resuspend by pipetting mixing until beads are evenly distributed in solution.

3.11 Incubate samples at room temperature for 5 minutes to elute DNA off beads.

Place samples back on the magnet and allow beads to separate fully from the solution. The
solution should be clear and beads pelleted to the magnet before aspirating the supernatant.

Slowly aspirate the cleared eluate without disturbing the beads. Transfer eluate to a new tube
strip or plate. Discard old tube strip or plate with beads.

SAFE STOPPING POINT - Store at 4°C

36



DNA repair & A -tailing
Repair sites of DNA damage and prepare sheared DNA for ligation to SMRTbell adapter

4. DNA repair & A-tailin
P g A Prepare a reaction master mix by adding the required

ONA sampl extacion components in the order and volume fisted to a new

& Prepare the appropriate volume of master mix with 15% overage using the per reaction volumes listed microcentrifuge tubel

below. .
- A Adjust component volumes for the number of samples

DNA sample QC being prepared (e.g., 24, 48, 72 or 96%), plus 15%

B v Tube Component Per rxn vol. e rage
v Purple Repair buffer 96 8 pL
Blue End repair mix 96 2L
1 Short Read Eliminator on gDNA Green DNA repair mix 96 1L
Total volume Tl
& o Safe stop 4.2 Slowly pipette m'\)_( the F_ic-.fpair master_mix and quick-spin to collect liquid at the bottom of the tube. If
2 Pipette 3 Post-shearing bubbles form during mixing, pulse spin to remove.

DNA shearing cleanup

4.3 Add 11 pL of the Repair master mix to each sample. Total reaction volume should be 60 pL.

& O Safe stop

4 DNA repair & A-tailing

Pipette-mix the reactions and quick-spin to collect liquid at the bottom of the well/tube. If using a plate
format, seal with a heated foil seal.

4.4

Run the Repair and A-tailing thermocycler program. Set lid temperature to =37°C if programmable.

& A Run Repair and A -tailing on-deck thermal cycler

5 Adapter 6 Post-ligation 45 1 30 min 37°C program
ligation cleanup 2 smn 65O Aset the | id t eifpegranmmable e
& O Safe stop 3 Hold 4C

7 Nuclease treatment 4.6 Proceed to the next step of the protocol.

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

o
PqCBl‘ 1 HiFi prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run. 37



Adapter ligation & cleanup
Ligate SMRTbell adapter to the ends of each DNA fragment

DNA sample extraction

5. Adapter ligation

v  Step Instructions for adapter ligation

v

DNA sample QC

e

Add 4 pL of indexed adapter to each sample from the previous step. Any of the adapters from the
four SMRTbell adapter index plates can be used (e.g. 96A, 96B, 96C, or 96D).

1 Short Read Eliminator on gDNA

& O Safe stop

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

> Component Per rxn vol.
SMRTbell adapter index plate 96(A, B, C, or D) 4L
Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
below.
5.2 v Tube Component Volume
Yellow Ligation mix 96 20 L
_m Ligation enhancer 96 1L
Total volume 21 pL

4 DNA repair & A-tailing

v

B T T T T T |

I ol gl e T W il e e e ol N gt W it
Pipette mix each reaction to ensure reagents are thoroughly mixed. Quick spin plate if necessary to
ST C
collect liquid at the bottom of the well.

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

Run the Adapter ligation thermocycler program. Set lid temperature to =30°C if programmable.
Step Time Temperature
5.6 1 30
min
2 Hold 4°C

20°C

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

5.7 Proceed to post-ligation cleanup step.

6. Post-ligation 1X SMRTbell bead cleanup

v Step Instructions for SMRTbell cleanup bead step

6.1 Add 85 pL (1.0X) of resuspended, room-temperature SMRTbell cleanup beads to each sample.

6.2 Pipette mix the sample until the beads are evenly distributed.

B i e I P P b i |

PacBie®

Revio HiFi prep kit 96 includes SMRTbell
adapter index plate 96A (102-009-200),
which contains indexes bc2001i bc2096

A Add 4 pL of indexed adapter to each sample from the

previous step.

A Any of the adapters from the four SMRTbell adapter
index plates can be used (e.g. 96A, 96B, 96C, or 96D)

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., 24, 48, 72 or 96%), plus 10%
overage

A Run Adapter ligation on-deck thermal cycler program
ASet the | id t emifpregranmabliee t

A IMPORTANT! Allow SMRTbell cleanup beads to come
up to room temperature by bringing them out of 4°C
storage at least 1.5 hours prior to beginning

o
PqCBl‘ 1 HiFi prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run. 38



Nuclease treatment
Remove unligated DNA fragments and leftover SMRTbell adapters from the sample

DNA sample extraction

v

DNA sample QC

e

1 Short Read Eliminator on gDNA

7. Nuclease treatment

v Step Instructions

& O Safe stop

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., 24, 48, 72 or 961), plus 10%

Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
below. Prepare the master mix immediately before use to ensure optimal activity.

Nuclease master mix

2 Pipette
DNA shearing

3 Post-shearing
cleanup

& O Safe stop

4 DNA repair & A-tailing

v

5 Adapter 6 Post-ligation
ligation cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead cleanup

& O Safe stop

9 Annealing, binding & cleanup

PacBi® :

7.1 v Tube Component Volume overage
_ Nuclease buffer 96 5pL i g
Lightgreen  Nuclease mix 96 5pL
Total volume 10 pL
7.2 Pipette-mix Nuclease master mix and quick spin to collect liquid.
7.3 Add 10 pL of Nuclease master mix to each sample. Total volume should equal 50 pL.
7.4 Pipette-mix each sample and quick-spin ta collect liquid.
Run the Nuclease treatment thermocycler program. Set lid temperature to =47°C if programmable.
A Run Nuclease treatment on-deck thermal cycler

Step Time Temperature
7.5 program

1 15min - 37°C . _

s ed e ASet the 1|id t eifpegranmable e
7.6 Proceed to the next step of the protocol.

HiFi prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run.
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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

DNA sample extraction

v

DNA sample QC

4 DNA repair & A-tailing

v

8. Diluted AMPure PB cleanup and size selection

8.1

v  Step

Instructions for AMPure PB bead cleanup

Make a 35% v/v dilution of AMPure PB beads by adding 1.75 mL of resuspended AMPure PB beadg
3.25 mL of elution buffer. The 35% dilution can be stored at 4°C for 30 days.

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

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

e P Tt B e B o e e st —. ,--A.__Hf-.._‘ ,“-._\_J_‘_.-.ﬁ_-l—-‘ J-..-.‘l-- -

W el gt gl T W T ol v ol g it

A Prepare a 35% (v/v) dilution of AMPure PB beads using

elution buffer
35% AMPure PB solution can be stored at 4°C for 30 days

Note: The AMPure PB dilution procedure may be scaled
as appropriate for smaller-/larger-scale projects (each

v 82 the previous step. sample requires 155 ni. of 35% AMPure PB beads)
8.3  Pipette-mix the beads until evenly distributed.
1 Short Read Eliminator on gDNA 8.4  Incubate at room temperature for 20 minutes to allow DNA to bind beads.
¢ o Safe stop 8.5  Place sample on an appropriate magnet and allow beads separate fully from the solution. Optional: Perform DNA concentration QC on final
2 Pipette 3 Post-shearing 8.6  Slowly remove the cleared supematant without disturbing the beads. purified HiFi prep kit 96 SMRTbell library using a Qubit
DNA shearing cleanup g  Slowlydispense 200 uL, or enough to cover the beads, of freshly prepared 80% ethanol into each dsDNA HS assay or Quant-iT ds DNA HS assay
¢ QO safe stop sample. After 30 seconds, remove the 80% ethanol and discard. A Final overall recovery should be 107 25% as measured
8.8  Repeat the previous step.

from gDNA input to completed SMRThbell library (includes
SRE, shearing, and library prep)

Note: Final HiFi prep kit 96 SMRTbell library concentration

8.13 Place samples on the magnet and allow the beads separate fully from the solution. . . . .
e o ° ¢ . Y must be <60 ng/ nL to proceed with annealing, binding &
Adapter ost-ligation 8.14 Slowly remove the cleared eluate without disturbing the beads. Transfer eluate to a new tube 1
ligation cleanup ) / ¢ ' ' cleanup (ABC)
¢ O Recommended: Take a 1 pL aliquot from each tube and dilute with 9 pL of elution buffer or water. = Using a concentration above 60 ng/m_ will result in lower
Safe stop Measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit. Calculate the total ; ; ;
mass. The final overall recovery should be 10-25% as measured from gDNA mass to completed sam D|e |0adlng durlng sequencing
7 Nuclease treatment e SMRThbell library (includes SRE, shearing, and library prep). Optional: Perform DNA sizing QC on final purified HiFi
. ' prep kit 96 SMRTbell library using a Femto Pulse system
¢ SMRTbell library size distribution with a Femto Pulse system.
DNA concentration must be less than 60 ng/pL to proceed to ABC; however, libraries typically are <40
8 AMPure PB bead cleanup ng/uL after the SMRTbell library preparation process.
¢ o Safe stop 8.16 Proceed to Section 9 to prepare library for sequencing on Revio (with or without SPRQ) and Vega. -
Varioskan LUX multimode —— Femto Pulse system
9 Annealing, binding & cleanup SAFE STOPPING POINT - Store at 4°C for up to 2 weeks and -20°C for long term microplate reader —= . (Agilent Technologies)
(Thermo Fisher Scientific) ==
PGCBi‘ Note: Hi F i prep kit 96 | ibraries are typically al ready atngsfinput gdpyA perlsamplé (thesrDNA duantifiG&atibR dribr olABC id i br430ry

optional) - No need to normalize all sample concentrations prior to ABC.
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Sample Setup & Run Design recommendations for HiFi prep kit 96 libraries I

Revio system

)

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

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 96 / Revio SPRQ polymerase kit 96
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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Revio system sample setup workflow overview for HiFi prep kit 96 libraries

For binding libraries with Revio polymerase kit 96 / Revio SPRQ polymerase kit 96, 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

Revio polymerase kit 96

- . (103-253-600) or . _
HiFi prep kit 96 ' Sample pooling? (optional) C Follow SMRT Link v13.3+ Sample Setup Pooling
Revio SPRQ polymerase calculator
kit 96 (103-497-000 . .
( ) Final loading dilution procedure C E;Icl;?j\?;til;ﬂRT Link v13.3+ Sample Setup Loading
| 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

B T— .

C Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700) Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
C Automated HiFi prep 96 and HiFi annealing binding and cleanup for the = =
Hamilton NGS STAR MOA system (103-425-700) v Loading calculator v Loading calculator

D

E Pooling Calculator

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" 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 3
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.



Sample Setup & Run Design recommendations for HiFi prep kit 96 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

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 .

44



Vega system sample setup workflow overview for HiFi prep kit 96 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

Vega polymerase kit C Follow SMRT Link v13.3+ Sample Setup Pooling

HiFi prep kit 96 Sample pooling? (optional)

(103-520-100) calculator
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)
C Preparing multiplexed whole genome and amplicon libraries using the HiFi
plex prep kit 96 (103-418-800) v Note: For Vega libraries, Loading calculator
should be used to prepare DNA internal control

and perform final sample dilution unless specified
otherwise in Procedure & checklist!

v Loading calculator v Loading calculator

E Pooling Calculator

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 HiFi prep kit 96 libraries
for sequencing on Revio and Vega systems

Polymerase kit thawing procedure?
Revio polymerase kit 96 / Revio SPRQ polymerase kit 96

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

Loading buffer 96 (bring to RT 30
min prior to use)

- Annealing buffer 96

i

Sequencing polymerase 96 l

i

0

Revio polymerase kit 96
(103-253-600)

i

Standard sequencing primer 96

i

. SMRTbell cleanup beads-85 mL

Sequencing control 96 (bring to RT 1.5 hrs prior to use)

b Besl
b Besl

v Polymerase buffer 96

Loading buffer 96

0 o "

Revio SPRQ polymerase kit 96 5 Dilution buffer 96
(103-496-900) :

i

1 Alternatively, can bring SMRTbell cleanup beads-85 mL to room temperature the night before if starting protocol in the morning.

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. 46



General best practices recommendations for preparing HiFi prep kit 96 libraries
for sequencing on Revio and Vega systems (cont.)

Polymerase kit thawing procedure?

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

Vega polymerase kit
(103-517-600)

i
i

Standard sequencing primer Sequencing control ' SMRTbell cleanup beads

b Besl
b Besl

L
L

v Polymerase buffer

Loading buffer

(N

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. 47
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HiFi sequencing performance of HiFi prep kit 96 libraries

Example HiFi read length and yield performance obtained for HiFi prep kit 96 libraries constructed from human
HGO002 genomic DNA samples!

Plate A 96 pool

Plate B 96 pool Plate C 96 pool

400,000 480,000

480,000

350,000 420,000

420,000
48 300,000
i
n: 250,000
b

@ 200,000
£

360,000

d
w
&
o
o
]
S

300,000

r of Reads

i 240,000

mb
Number of Reads

U

=y

=

3

3

3 150,000 3 180,000
2

N

100,000 120,000

50,000 60,000

0

0 5,000 10,000 15,000 20,000 25000 30,000 35,000

0 5,000 10,000 15,000 20,000 25,000 30,000 35000 ]
Read Length, bp

Read Length, bp

5,000 10,000 15,000 20,000 25,000 30,000 35,000
Read Length, bp

SMRTbell adapter index plate

HiFi yield 111 Gb 121 Gb 117 Gb
HiFi read length 15 kb 16 kb 15 kb

Average Revio SMRT Cells/2 ug gDNA 21+04 1.9+0.3 1.8+0.3
Automation workflow time (gDNA - ABC) 12.4 hrs 11.6 hrs 12 hrs

1 HiFi sequencing data shown were generated on a Revio system with non-SPRQ chemistry. HiFi data yields for similar sample types run on a Revio system with SPRQ chemistry
may be higher. Note: HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading

performance & movie time. Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal P1 loading performance may result in HiFi data yields <90 Gb per Revio
SMRT Cell.

PacBi®
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HiFi sequencing performance of HiFi prep kit 96 libraries

Example HiFi read length and yield performance obtained for HiFi prep kit 96 libraries constructed from gDNA
isolated from human and animal whole blood samples using Nanobind PanDNA kit!

Human and animal whole blood samples Tuna whole blood sample
120 400,000 - 16.8 kb mean
105 HiFi read length
350,000 1
= 90 ﬁsoo,ooo-
SNE %250000
o 5]
E 60 g 200,000
:L% 45 § 150,000 1
30 100,000 1
15 50,000 A
0 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000
Qé}' °o6 °<>6 oo6 °o6 oo6 oo6 ‘ ' Fiead Léngth,'bp ' ' '
> > > > > >
\0 ‘0 \0 \0 \0 \0
$(\o \§@ s(\o s‘\o $,(\o $,‘\o
> N o) RN o Q
& N O © @ &
AN 3 X Y & &

1 HiFi sequencing data shown were generated on a Revio system with non-SPRQ chemistry. HiFi data yields for similar sample types run on a Revio system with SPRQ chemistry

may be higher. Note: HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, loading level
chBi‘ (P1) performance & movie time. Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal loading performance may result in HiFi data yields <90 Gb per Revio 50

SMRT Cell.



PacBi@®

HiFi plex prep kit 96 workflow
overview for WGS and amplicon
sequencing applications



Procedure & checklist 1 Preparing multiplexed whole genome and amplicon
libraries using the HiFi plex prep kit 96 (103 -418-800)

Procedure & checklist 103-418-800 describes the workflow for constructing multiplexed

whole genome sequencing (WGS) and amplicon libraries using the HiFi plex prep kit 96 for Séi%%'Z%Q“Qﬂﬂ’é?.’éimﬂﬁes
sequencing on PacBio systems. Automation is highly recommended for the first half of the using the HiFi plex prep kit 96

protocol, up to and including pooling; however, the entire procedure may be performed Procedure & checkist

manually. Please see instrument-specific protocols for automation details.*
Overview
H Thi dure di bes th kflow fe tructi Itiplexed whol (WGS) and I
Overview rarks uing e 4l pep Kt 9 for cxueaing om Pk sycte.Akataion s gy rcommmeaned or e
. N first half of the protocol, up to and including pooling; however, the entire procedure may be performed manually. Please
[ ] M|Cr0b|a| WGS see instrument-specific protocols for automation details
- * Metagenome shotgun sequencin overiew
Applications - - . :  Microbial WGS
. AmphCOﬁ Se{]UEHCIﬁg Applications = Metagenome shotgun sequencing
Low pass WGS . C\mphcon ﬁggencmg
™ & « Low-pass
Samples 24-96 per kit
Sampk—:*s 24_96 DE‘I" klt Minimumdbalch size 4x24
supporte
Minimum batch size 404 o NS g
SUDDOTTEd ::f;z?;l?e Tt 6 hours (Manual workflow times prior to pooling will vary by user and sample volume)
Maximum batch size gonA Amplicons
SUDDOI’TEd 96 Per sample input 50-300ng 20-200ng
DNA shearing Automated pipette-tip shearing N/A
A\‘ferage- time with 6h M | Kfl . . I M b d | I Target fragment lengths 13-20 kb* Any size >1 kb
aUTOﬂ’laﬂDn ours ( anua WOT Ow tlmes prlor ID DOO |ng WI Vary y user an Samp e VD Ume) *Smaller fragment lengths can be used when working with lower quality DNA samples (see gDNA guality recommendaticns).
gDNA Amplicons
Per sample input 50-300 ng 20-200ng
DNA shearing Automated pipette-tip shearing N/A
Target fragment lengths 13-20 kb* Any size >1 kb
© 2024 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures. H
103-418-800 F{E\mag DEC2024 ’ ’ ’ pchl.
*Smaller fragment lengths can be used when working with lower quality DNA samples (see gDNA quality recommendations).

PGCBi‘ 1 If using the HiFi plex prep kit 96 in an automated high-throughput library prep workflow with a Hamilton liquid handling system, refer to Guide & overview i Automated HiFi plex prep 96 for the
Hamilton NGS STAR MOA system (103-425-800).


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf

Guide & overview 1 Automated HiFi plex prep 96 for the Hamilton NGS STAR

MOA system (103 -425-800)*

Guide & overview 103-425-800 describes the workflow for PacBio high-throughput semi-

automated long-read library preparation utilizing the HiFi Prep Plex 96 kit that is designed for

a minimum of 24 and a maximum of 96 samples per automated run.

+  Microbial WGS
+ Metagenome shotgun seguencing

Applications , ,
» Amplicon sequencing
 Long read low pass WGS
Samples 24-96 per kit
Minimum batch size supported 4y 24
Maximum batch size supported 96
Hamilton NGS STAR MOA
Preparing master mixes and setting up work deck 1 hour for 96 samples
Shearing 10 min for 24-96 samples
Post-shearing cleanup 1 hour for 96 samples
Repair, ligation, and pooling 2 hours for 96 samples

Manual steps: post-ligation cleanup, nuclease treatment, post-

1.5 hours for 96 samples (4 pools of 24 samples)
nuclease cleanup

Average total time 6 hours

DNA input gDNA Amplicons
Per sample input 50-300ng 20-200 ng
DMA shearing Automated pipette-tip shearing N/A

Target fragment lengths 13-20 kb* Any size =1 kb

*Smaller fragment lengths can be used when working with lower quality DNA samples (see gDNA quality recommendations)

P CBi‘ 1 If using the HiFi plex prep kit 96 in a manual high-throughput library prep workflow, refer to Procedure & checklist
q plex prep kit 96 (103-418-800).

PacBi®

Automated
HiFi plex prep
96 for the
Hamilton NGS
STAR MOA
system

Guide & overview

© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures.
103-425-800 REVO4 MAY2025

I Preparing multiplexed whole genome and amplicon libraries using the HiFi
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https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-plex-prep-96-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf

HiFi plex prep kit 96 workflow overview for multiplexed WGS & amplicon applications
Automation of HiFi library prep workflow enables high-throughput processing of 24 to 96 samples in 2 days

Key workflow steps Automation Time Protocol documentation or reference Recommended equipment & consumables

Nanobind HT CBB kit /
Nanobind HT 1 mL whole blood kit

Guide & overview 1 Nanobind HT kits
(103-028-100)

DNA sample extraction g @ 21 25hrs

¢ a . DNA concentration QC:
Refer to third-oart de d i T3 = A Varioskan LUX microplate reader
DNA sample QC ': 2/ 2 hrs efer to third-party user guide documenation b = DNA sizing QC:
—~—— e - A Femto Pulse system

10 min Protocol for manual & automated workflows

E= Procedure & checklist i Preparing
——| multiplexed whole genome and amplicon
libraries using the HiFi plex prep kit 96

Pipette-based shearing with Hamilton

1 Pipette DNA shearing Microlab Prep or NGS STAR

¢ O Safe stop

2 Post-shearing cleanup? — m 1hr (103-418-800)
— ¢ O Safe stop Guide & overview for automated workflows
. age ‘7-’_.-7'
3 DNA repair & A-tailing e 0.5 hrs Guide & overview i Automated HiFi plex
prep 96 for the Hamilton NGS STAR MOA
v . system (103-425-800)
4 Adapter ligation =—wll >
et N == < 35hrs
L termination & pooling — a _ - HiFi plex prep kit 96 (103-381-300 /
2 ¢ Example supported automation systems {96 RXN) + SMRTbell adapter index
=2 plate 96A/B/C/D with Hamilton
% 5 Pool cleanup * y’? = 45 min g Thermo Fisher KingFisher Apex
; E L | e 7
S | Hamilton Microlab NIMBUS Presto
s v &=
— i -
6 Nuclease treatment B g’? . 15 min m Hamilton Microlab Prep
¢ o ,‘! A,
Safe sto e
P == Hamilton NGS Star
7 Pooling & final cleanu S Q 45 min o >3 kbi 1X SMRThell bead cleanup
g p "ﬁ” W <3 kb: 1.3X SMRTbell bead cleanup
A A | —

PqCBi‘ 1 For automated library prep workflows using the HiFi plex prep kit 96 and Hamilton NGS Star MOA liquid handling system, the post-shear cleanup step should be performed on the same day as the 54
library 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.


https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf

General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

Automation

A The HiFi plex prep kit 96 and workflow is designed to work with NGS liquid handling automation up to
and including the Adapter ligation, termination & pooling step (Step 4)

A Once samples are pooled, the remaining steps are prepared manually

A Note: This protocol was developed using the Hamilton NGS STAR MOA system
A Referto Guide & overview i Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system (103-
425-800)
A Because of differences between automation instruments, modifications not described herein may be
needed to adapt the protocol to your specific instrumentation

A Please visit www.pacbh.com or contact your local support team for a list of instruments with a PacBio qualified
method

Hamilton NGS STAR MOA workstation

PacBi® 55


https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-plex-prep-96-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-plex-prep-96-for-the-Hamilton-NGS-STAR-MOA-system.pdf
http://www.pacb.com/

General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96 (cont.)

DNA sample extraction

Genomic DNA extraction from cultured bacteria 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 plex prep listed here as examples of third-party kits used by other PacBio customers for
kit 96 protocol isolating genomic DNA for PacBio metagenomic sequencing applications
Nanobind HT CBB kit Nanobind PanDNA kit : _—
(102-762-700: 96 rxn) (103-260-000; 24 rxn) SEUmEl wygs Uil - iy [l e e
A For high-throughput HMW DNA extraction A For HMW DNA extraction from cells, QIAGEN DNeasy PowerSoil Pro (PN 47014)
from up to 200 €L human/mammalian blood, bacteria, tissues, insects, and plant
blood, nhon-mammalian animal blood1, nuclei QIAGEN PowerFecal Pro (PN 51804)
cultured cells, and bacteria A Expected HMW DNAyield: 3i2 6 € g 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
2i 10 g for bacteria PowerFecal kits to further improve sequencing performance

1 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).

Amplicon DNA generation

A Note: Using gel-extracted amplicon products may results in lower sequencing performance due to the damage inherently caused by intercalating dyes such as
ethidium bromide and exposure to UV radiation.

A Sequencing amplicons stained with SYBR dyes from ThermoFisher Scientific is untested, and therefore cannot be recommended.

A 1f working with a gel-extracted product that has been stained with a dye, it is recommended to bring it through additional rounds of amplification to remove damage
and/or dyes prior to library prep and sequencing.
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96 (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 o
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)?2 to quickly score integrity of HMW gDNA 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 quantification QC

A For high-throughput DNA quantification QC workflows, we recommend using the Quant-iT 1X dsDNA high sensitivity assay Kkit3
(Thermo Fisher Scientific) with the Varioskan LUX multimode microplate reader (Thermo Fisher Scientific) (or similar instrument)

A Vvarioskan LUX multimode microplate reader enables rapid, specific and accurate determination of nucleic acid concentrations in a wide

range e
A Quant-iT assay is well-adapted to high-throughput use (typically in 96-well or 384-well plates) and is highly selective for dSDNA over ] L//;
RNA (in the 0.2 100 ng range, the fluorescence signal is linear with the amount of DNA) —
A Note: We do not recommend quantification with UV-Vis Spectrophotometers (e.g. NanoDrop) that measure all nucleic acids in a Varioskan LUX multimode
sample. For example, measuring all nucleic acid will inflate the true concentration of gDNA in samples microplate reader
1 See Product Note i HiFi WGS sequencing with the Agilent Femto Pulse system (102-326-561) for more details. (Thermo Fisher Scientific)
2 See Application Note 1 Quality Metrics for Nucleic Acids with the Agilent Fragment Analyzer and Femto Pulse Systems (Agilent 5994-0521EN)

PGCBi‘ 3 Alternatively, for lower-throughput applications DNA quantification QC may be performed without a microplate reader using the Qubit 1X dsDNA high sensitivity assay kit with a Qubit fluorometer .

Note: Do not use a Qubit Flex fluorometer when performing DNA quantification QC on polymerase-bound SMRTbell library in Loading Buffer since concentration readings will not be accurate.
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

Recommended DNA input amount and quality

A Recommended DNA input amounts will vary by starting DNA sample type

Genomic DNA Amplicon DNA

501 300 ng per sample 207 200 ng per sample

IMPORTANT!
A Do not exceed >300 ng of gDNA per sample going into the Repair and A-tailing steps.

Too much DNA may overwhelm enzymatic reactions and lead to poor library recovery.
A At least 24 samples need to be used when using lower input amounts (e.g., 50 ng).

A Samples must be pooled after ligation

A For genomic DNA samples, 70% or more of the DNA should be O 1 0 fok this protocol
A This corresponds to a genome quality number (GQN) of 7.0 or higher at 10 kb

A Remove all RNA from genomic DNA samples prior to beginning
A Residual RNA can inhibit sequencing polymerase binding and can therefore lead to low loading

PacBi®
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General best practices recommendations for preparing multiplexed WGS and

amplicon libraries using HiFI plex prep kit 96
Expected HiFi plex prep kit 96 library construction yield

A Overall SMRTbell library construction yield is dependent on input DNA quality and size

A The recovery from input DNA to completed SMRTbell library typically ranges between 7 i 19% (includes DNA shearing, SMRThbell library preparation and ABC)

Protocol step DNA or SMRTbell step recovery DNA or SMRTbell overall recovery 2

Starting input

Post -shear SMRTbell bead cleanup

Post ligation termination pooling (pool 40 pL from each 60 pL rxn)
Post -ligation SMRTbell bead cleanup

Post-nuclease (pre -cleanup)

Post-nuclease SMRTbell bead cleanup recovery

Post-ABC SMRTbell bead cleanup recovery 80 195%

1 This can vary based on the specific DNA extraction method used. As low as 60% step recovery has been observed.

PacBi®

100%
8071 95%
67%
801 95%!
2571 35%
8071 95%
801 95%

Expected DNA and SMRTbell library recovery after each protocol step. The overall yield applies to both an individual sample and to the cumulative mass of all samples being prepared.

100%
801 95%
5471 64%
437 61%
117 22%
971 21%
717 19%
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

DNA shearing

A This protocol recommends shearing genomic DNA using automated liquid handler systems to a size between 13i 20 kb

A If shearing DNA samples using a Hamilton Microlab Prep liquid handling instrument, refer to Technical note i High throughput DNA shearing using
Hamilton Microlab Prep (102-326-606) or 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

A If shearing DNA samples using a Hamilton NGS Star MOA liquid handling workstation, refer to Guide & overview i Automated HiFi plex prep 96 for the
Hamilton NGS STAR MOA system (103-425-800) for details about third-party consumables requirements
A Microbial and metagenomic samples often have degraded DNA where the majority of fragments are already <15 kb in length

- To better balance the number of reads between samples it may be necessary to shear all samples to a mean size of ~10 kb

A For shearing DNA samples to a target fragment size below <15 kb for PacBio HiFi sequencing, we recommend using the following
equipment options:

SPEX SamplePrep 1600 MiniG homogenizer ! MP Bio FastPrep 96 homogenizer 2

Sheared fragment size 7110 kb Sheared fragment size 77 10 kb
, Speed 1500 RPM Speed 1800 RPM
' f Time 3 minutes d Time 60 seconds
é . DNA input 300ngi 3ny il DNA input 300ngTi 3 ny

Volume Up to 300 n. Volume 50 nL
——

PGCBi‘ 1 See Technical note 1 HT plate shearing microbial inserts  (102-326-575) for description of SamplePrep 1600 MiniG system for PacBio workflows.

2 See Technical note 7 HT DNA shearing for HiFi whole genome sequencing from whole blood samples (102-326-579) for description of FastPrep 96 system for PacBio workflows. 60


https://www.pacb.com/wp-content/uploads/HT-plate-shearing-microbial-inserts-tech-note.pdf
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

Reagent handling

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

HiFi plex prep kit 96

Thaw these reagents Keep these temperature -sensitive Bring these reagents to room Bring these reagents to room
at room temperature reagents on ice temperature 30 minutes prior to use temperature 1.5 hours prior to use
[ ]
C Repair buffer M96 i C End repair mix M96 C 1X dsDNA HS assay reagents C SMRThbell cleanup beads-85 mL*
-
C Nuclease buffer M96 i C DNA repair mix M96
C SMRThbell adapter index plate = C Ligation mix M96
[ ]

C Stop solution M96

i

C Ligation enhancer M96

{ =4

- C Nuclease mix M96

({. %4

1 Alternatively, can bring SMRTbell cleanup beads-85 mL to room temperature the night before if starting protocol in the morning.

A Once thawed, reaction buffers and adapter index plate may be stored on ice A Shake/vortex SMRTbell cleanup beads immediately before use
A Briefly spin down all reagent tubes to collect all liquid at bottom A Pipette-mix bead binding and elution steps until beads are distributed evenly
A Briefly vortex then spin down SMRTbell adapter index plate in a centrifuge with A Pipette-mix all SMRTbell prep reactions by pipetting up and down 10 times.

a plate adapter to collect all liquid at the bottom of the wells A Samples can be stored at 4°C at all safe stopping points listed in the protocol.
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

96 samples 96 samples 96 samples 96 samples

MUItipleXing Samp|eS ~— - - ~—
A Note: The procedure requires any of the four available mec nec ec ec HiFi plex prep kit 96
SMRTbell adapter index plates: “+ “+ »+ “+
C SMRTbell adapter index plate 96A (bc20011 bc2096)
C SMRTbell adapter index plate 96B (bc20971 bc2192) iﬁ”ﬁxﬂﬁ’.i‘t'eadap‘er
C SMRTbell adapter index plate 96C (bc2193i bc2288) 96A 968 96C 96D
C SMRTbell adapter index plate 96D (bc228971 bc2384) ; ‘ ¢ ;
A To balance the number of reads per sample, consider the , _
. Library preparation
following:
A Shear all gDNA samples to similar mean fragment sizes and | I’ ] |
distributions 96-plex library 96-plex library 96-plex library 96-plex library
A Normalize DNA input across all samples - : -
. I I I I Pool indexed libraries
A To pool more than 96 samples per SMRT Cell, combine T from multiple preps
indexed libraries constructed using multiple HiFi plex prep kits _
following the final cleanup v e by

- Each prep kit needs to use a different SMRTbell adapter index plate

Sample setup (ABC)
& final loading dilution

A Atotal of 384 samples can be pooled for sequencing on a

®-0-

single SMRT Cell
- Atotal of 1,536 (4 cells x 384 samples) can be sequenced in a
single Revio system 4-cell run Can sequence up to 384 pooled HiFi sequencing
samples on one SMRT Cell ®
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General best practices recommendations for preparing multiplexed WGS and
amplicon libraries using HiFi plex prep kit 96

Sequencing preparation (ABC) and polymerase-bound library storage

A Procedure & checklist i Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 (103-418-800)
includes instructions for the primer annealing, polymerase binding & complex cleanup (ABC) sample setup steps for Revio and Vega
systems

- For sequencing HiFi plex prep kit 96 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
A Sequencing polymerase is stable once bound to the HiFi plex prep kit 96 library and can be stored at 4 C or frozen at -20 C.
A Stored polymerase-bound library shows equivalent loading to freshly prepared bound libraries up to the recommendations listed below.
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. 63


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf

DNA sample extraction

Perform automated high-throughput HMW DNA extraction using Nanobind HT kits?

HAMLTON  Thermofisher

1 Pipette DNA shearing

ThermoFisher HAMILT2N

SCIENTIFIC

& O Safe stop

2 Post-shearing cleanup

& O Safe stop

3 DNA repair & A-tailing

& KingFisher Duo/Flex/Apex Microlab NIMBUS Presto
4  Adapter ligation & pooling
f Automated solutions built on Nanobind technology
Nanobind HT kits use magnetic disk processing to automate lysis,
5 Pool cleanup .. . ; . .
binding, washing and elution steps and are compatible with
& instruments from Hamilton and Thermo Fisher
6 Nuclease treatment A Hamilton NIMBUS Presto is a walkaway solution with automated
plate filling
& O Safe stop . . . . . .
A Thermo Fisher KingFisher instruments are semi-automated with
7 Pooling & final cleanup manual plate filling and limited user interaction during the run

PqCB-‘ See Technical overview & Automated high -throughput HMW DNA extraction for PacBio long  -read sequencing using Nanobind HT kits ~ (103-401-700).
I 2 Note: For animals with nucleated red blood cells, only 2.5 7 20 ni of blood is needed for HMW DNA extraction using Nanobind HT CBB Kkit.

) AUTOMATED SAMPLE PREP
DNA sample extraction e B g8
v OO& -
DNA sample QC SAMPLE LYSIS BINDING WASHING ELUTION

P-¢ o . N
@ ° - “0 sdll Blliadl e ‘ = |I|I.;I\

LIBRARY PREP SEQUENCING ANALYSIS

Available Nanobind HT kits

PacBi®

Nanobind HT CBB kit (102 -762-700; 96 rxn)

A For up to 200 L human/mammalian blood, non-
mammalian animal blood?, cultured cells, and bacteria

A Expected HMW DNA vyield: 3i 15 gg for blood and
cultured mammalian cells and 2i 10 €g for bacteria

Nanobind HT 1 mL blood kit (102 -762-800; 96 rxn)

A For 1 mL human blood

A Expected HMW DNA yield: 3i 70 eg
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https://www.pacb.com/wp-content/uploads/Technical-overview-Automated-high-throughput-HMW-DNA-extraction-for-PacBio-long-read-sequencing-using-Nanobind-HT-kits.pdf

DNA sample extraction (cont.)
Available Nanobind HT procedures for high-throughput HMW DNA extraction from bacteria

DNA sample extraction Automation :
P Procedure & checklist Sample type
& system
DNA sample QC KingFisher Extracting HMW DNA using the Nanobind HT CBB kit for mammalian cultured cells on KingFisher Apex Mammalian cells
Apex system [102-996-100
- Extracting HMW DNA using the Nanobind HT CBB kit for 200 ni. human whole blood on KingFisher Apex
Human whole blood
] ] system [102-995-700
1 Pipette DNA shearing - . . . . —
Extracting HMW DNA using the Nanobind HT CBB kit for bacteria on the KingFisher Apex system [103-377- Cultured bacteria
& QO safe stop 600]
> p heari | Extracting HMW DNA using the Nanobind HT CBB kit for non-human mammalian blood (NHMB) on the Non-human
ost-shearing cleanup KingFisher Apex system [103-397-300] mammalian blood
& O Safe stop Extracting HMW DNA using the Nanobind HT CBB kit for nucleated red blood cells (nRBCs) on the Non-mammalian blood
KingFisher Apex system [103-377-800] (nucleated RBCs)

3 DNA repair & A-tailin
P 9 Extracting HMW DNA using Nanobind HT 1 mL blood kit for human whole blood on KingFisher Apex system

Human whole blood

& 102-995-300
T . Hamilton Extracting HMW DNA using the Nanobind HT CBB kit for mammalian cultured cells on Hamilton NIMBUS Mammalian cells
4 Adapter ligation & pooling NIMBUS Presto system [102-996-400
& Presto Extracting HMW DNA using the Nanobind HT CBB kit for 200 ni- human whole blood on Hamilton NIMBUS
Human whole blood
Presto system [102-996-000
5 Pool cleanup Extracting HMW DNA using the Nanobind HT CBB kit for bacteria on Hamilton NIMBUS Presto system [103- Cultured bacteria
& 397-400
Extracting HMW DNA using the Nanobind HT CBB kit for non-human mammalian blood (NHMB) on the Non-human
6 Nuclease treatment Hamilton NIMBUS Presto system [103-377-700] mammalian blood
# o Safe sto Extracting HMW DNA using the Nanobind HT CBB kit for nucleated red blood cells (nRBCs) on the Hamilton Non-mammalian blood
P NIMBUS Presto system [103-397-500 (nucleated RBCs)
7 Pooling & final cleanup Extracting HMW DNA using the Nanobind HT 1 mL blood kit for human whole blood on Hamilton NIMBUS

Human whole blood

Presto system [102-995-600

o
PqCBl‘ 1 See P a ©acunebtation website for the most up-to-date list of Nanobind HT HMW DNA sample preparation protocols. 65


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-mammalian-cultured-cells-on-KingFisher-Apex-system.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-non-human-mammalian-blood-NHMB-on-the-KingFisher-Apex-system.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-Nanobind-HT-1-mL-blood-kit-for-mammalian-whole-blood-on-KingFisher-Apex-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-mammalian-cultured-cells-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-200-uL-mammalian-whole-blood-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-cultured-bacteria-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-non-human-mammalian-blood-NHMB-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-CBB-kit-for-nucleated-red-blood-cells-nRBCs-on-the-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Extracting-HMW-DNA-using-the-Nanobind-HT-1-mL-blood-kit-for-mammalian-whole-blood-on-Hamilton-NIMBUS-Presto-system.pdf
https://www.pacb.com/support/documentation/

DNA sample QC

Perform high-throughput DNA QC using a microplate reader! and a Femto Pulse system

DNA quantification QC DNA sizing QC
DNA sample extraction =
DNA sample QC Varlosl_<an LUX multimode == Fe_mto Pulse syst(_em
microplate reader - - (Agilent Technologies)
— (Thermo Fisher Scientific) -~
1 Pipette DNA shearing R—
v O safestop Varioskan LUX multimode microplate reader enables Femto Pulse system enables simple, rapid sizing QC of
5 Post-shearing cleanup rapid, spec_lflc a_nd accurate determination of nucleic acid genomic DNA_ and SMRTbell libraries, _and conserves
concentrations in high-throughput workflows?! sample by using femtogram ranges of input DNA
Safe stop ) . o
& O A Perform DNA concentration measurements using A Use the Femto Pulse gDNA 165 kb analysis kit (FP-
3 DNA repair & A-tailing Quant-iT dsDNA assay? (Thermo Fisher Scientific) 1002-0275)
& A Quant-iT assay is well-adapted to high-throughput use, A Dilute samples to 250 pg/uL
typically in 96-well or 384-well plates A 70% or more of the ®NWMs shoul ¢
4  Adapter ligation & pooling A Quant-iT assay is highly selective for dSDNA over RNA, protocol. This corresponds to a genome quality number
{ and in the range of 0.2i 100 ng, the fluorescence signal (GQN)? of 7.0 or higher at 10 kb
is linear with the amount of DNA . . .
If a Femto Pulse system is unavailable, can consider
> Pool cleanup using alternative DNA sizing QC systems
1 Alternatively, for lower-throughput applications DNA quantification QC may 9 9 y
& be performed without a microplate reader using the Qubit 1X dsDNA high A Caution should be used when interpreting results from
sensitivity assay kit. Note: Do not use a Qubit Flex fluorometer when other tools that employ constant-field electrophoreS|s
6 Nuclease treatment performing DNA quantification QC on polymerase-bound SMRTbell library in technology?
Loading buffer since concentration readings will not be accurate. gy
& O Safe stop 4 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
7 Pooling & final cleanup successful (e.g., construction of intact SMRTbell library) rather than for accurate
measurement of fragment size distributions

2 See How can low DNA concentrations be reliably measured in microplate format? (Thermo Fisher Scientific SNLUXQuant-iT 0617). Note: We do not recommend quantification with UV-Vis

chBi‘ 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 66
3 See Application Note T Quality Metrics for Nucleic Acids with the Agilent Fragment Analyzer and Femto Pulse Systems (Agilent 5994-0521EN).



https://assets.thermofisher.com/TFS-Assets/BID/Specification-Sheets/varioskan-lux-quant-it-dsdna-assay-specification-sheet.pdf
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Pipette DNA shearing

Perform automated high-throughput shearing for HMW gDNA samples using Hamilton automation?-?

1. Pipette DNA shearing

_ A For automated pipette-based shearing using Hamilton
DNA sample extraction v  Step Instructions systems, DNA samples should be at <1 ng/ pL in a total
& Use Buffer LTE HT to bring samples up to 300 pL (<300 ng gDNA mass, <1 ng/pL) in a 0.8 mL, volume of 300 pL in a 0.8 mL, 96 DeepWell plate (use
1.1 96 DeepWell plate (Thermo Fisher Scientific AB0859). A range of 50-300 ng gDNA per sample is Buffer LTE HT to dilute sam ples)
recommended for pipette shearing and library preparation.
DNA sample QC
v Parameters for shearing on the Microlab Prep, or Hamilton assay-ready workstations are listed
below. These parameters should already be part of the installed method on the instrument.
. .
1 Plpette DNA Shearmg DMA concentration <1 ng/ul*
¢ o Safe st Volume of Buffer LTE 300 pL
ate stop 1.2 Number of mixes 300 cycles
. Pipette mixing speed 500 pL/sec
2 POSt-Shearmg Cleanup Liquid following  83% volume Hamilton NGS Hamilton
v O safe stop Pipstietip oo by o ! 1P (tered plack STAR/STARIet/STAR V Microlab Prep
*DNA shearing is effective at £ 10 ng/pL; however, the maximum recommended input into library prep is 300 . i L )
3 DNA repair & A-tailing ng gDNA. Pipette -based DNA shearing can be completed within ~10 min
for up to 96 samples using a Hamilton NGS STAR MOA
& 1.3  Place the plate on the appropriate work deck position and start the shearing procedure. workstation or within ~20 min for up to 24 samples USing a
Hamilton Microlab Prep system .
4  Adapter ligation & pooling Optional: measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit once
shearing procedure is complete.
& 1.4 Recommended: Further dilute each aliguot to 250 pg/pL with Femito Pulse dilution buffer.
Measure the final SMRThell library size distribution with a Femto Pulse system to ensure efficient IMPORTANT!
5 Pool cleanu shearing. : - ]
P o oced o the 1% SR Tbel - et - S A Please follow the exact shearing conditions outlined
roceed to the cleanup bead procedure to concentrate samples for libra . .
i 15 aration possap ? v below for the automated DNA shearing method using
Hamilton automation.
6 Nuclease treatment A Deviating from these conditions may result in
& o Safe stop undersheared or unsheared DNA.
7 Pooling & final cleanup

1 This section describes the procedure for shearing HMW gDNA samples with the Hamilton Microlab Prep or Hamilton assay ready workstations (NGS STAR MOA, STARIet, and STAR V). It may be
. possible to shear DNA using other NGS liquid handler systems i Please contact PacBio Technical Support for updated information on all qualified DNA shearing methods.
PqCBl‘ 2 Note: If using a SPEX SamplePrep 1600 MiniG homogenizer or MP Bio FastPrep 96 homogenizer to shear lower-quality gDNA samples to a target fragment size <15 kb, follow the alternative
equipment settings provided in Procedure & checklist 1 Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 (103-418-800).



https://www.pacb.com/support/technical-support/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf

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

DNA sample extraction

v

2. Post-shearing cleanup

v

Step

Instructions for SMRTbell cleanup bead step

Sheared genomic DNA: add 300 pL (1.0X)
beads to each sample.

of resuspended, room-temperature SMRTbell cleanup

2.1
DNA | Amplicon DNA: if a bead clean-up or concentration step is required for amplicons, add 1.0X
sample QC (amplicons >3 kb) or 1.3X (amplicons <3 kb) (v/v) concentration of SMRTbell cleanup beads.
29 Pipette-mix the sample until the beads are evenly distributed. If necessary, quick-spin the samples
- ’ to collect liquid.
1 Pipette DNA Shearing 2.3 Incubate a2t room temperature for 10 minutes to allow DNA to bind beads
Place samples on a magnet and allow beads to separate fully from the solution. The solution
24 should be clear and beads pelleted to th :
& o Safe stop should be clear and beads pelleted to the magnet.
2.5  Slowly remove the supernatant without disturbing the beads. Discard the supernatant.
2 POSt-Shearmg cleanup 26 Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol to each
: sample. After 30 seconds, remove the 80% ethanol and discard.
& O Safe stop
2.7  Repeat the previous step.
3 DNA repair & A-tailing Remove residual 80% ethanol:
g * Remove the samples from the magnet and quick-spin to collect liquid.
& ’ » Place samples back on the magnet and wait until beads separate fully from the solution.
s Carefully pipette-off the residual 80% ethanol without disturbing the bead pellet and discard.
4  Adapter ligation & poolin
P 9 P 9 Remove samples from the maanet and immediately add 24.5 L of elution buffer. Resuspend by
2.9  pipette mixing until beads are evenly distributed in the solution. Quick-spin samples if necessary to
& collect liquid.
5 Pool cIeanup 2.10 Incubate samples at room temperature for 5 minutes to elute DNA off beads.
211 Place samples back on the magnet and allow beads to separate fully from the solution. The
& ’ solution should be clear, and beads pelleted to the magnet before proceeding.
Slowly aspirate the cleared eluate without disturbing the beads. Transfer eluate to a new plate or
212 4 e strip. Discard old pl be with bead
6 Nuclease treatment tube strip. Discard old plate or tube with beads
SAFE STOPPING POINT - Store at 4°C
& O Safe stop
7 Pooling & final cleanup

PqCBi‘ 1 For automated library prep workflows using the HiFi plex prep kit 96 and Hamilton NGS Microlab Star liquid handling system, the post-shear cleanup step should be performed on the same day (Day

A IMPORTANT! Allow SMRTbell cleanup beads to come
up to room temperature by bringing them out of 4°C
storage at least 1.5 hrs prior to beginning

Note: For automated workflows using a liquid handling
system to perform steps 11 4, the post-shear cleanup step
(step 2) should be performed on the same day as the
library construction steps (steps 3 i 4) to ensure that there
is a sufficient volume of SMRTbell cleanup beads to
complete the entire library prep workflow?!

2) as the library 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

v

DNA sample QC

e

1 Pipette DNA shearing

& O Safe stop

2 Post-shearing cleanup

3. DNA repair & A-tailing

& O Safe stop

3 DNA repair & A-tailing

v

4  Adapter ligation & pooling
5 Pool cleanup
6 Nuclease treatment
& O Safe stop
7 Pooling & final cleanup

v Step Instructions
Prepare the appropriate volume of master mix with 15% overage using the per reaction volumes
listed below.
3.1 v Tube Component Volume
Purple Repair buffer M96 4L
Blue End repair mix M96 1L
Green DNA repair mix M96 0.5puL
Total volume 5.5 gL
3.2 Slowly pipette-mix the repair mix and quick spin to collect liguid at the bottom of the tube. If
' bubbles form during mixing, pulse-spin to remove bubbles.
3.3 Add 5.5 pL of the repair mix to each sample. The total reaction volume should be 30 pL.
3.4 Pipette-mix the reactions and quick-spin to collect liquid at the bottom of the well.
Run the Repair and A-tailing thermocycler program. Set lid temperature to 75°C if
programmable.
35 Step Time Temperature
1 30 min 37°C
2 5min 65°C
3 Hold 4°C
3.6 Proceed 1o the next step of the protocol.

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., 24-plex, 48-plex, 72-plex or 96-
plex!), plus 15% overage

A Run Repair and A -tailing on-deck thermal cycler
program

A Set the lid temperature to 75°C

o
PqCBl‘ 1 HiFi plex prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run. 69



Adapter ligation, termination & pooling

In this step, ligate SMRTbell indexed adapter to the ends of each DNA fragment, stop the ligation reaction and

then pool indexed samples together

4. Adapter ligation, termination & pooling

v Step Instructions for adapter index ligation

& Add 4 pL of indexed adapter to each sample from the previous step.

DNA sample OC 41

DNA sample extraction

SMRTbell adapter index plate 96 (A, B, C,orD) 4pL

Prepare the appropriate volume of master mix using the per reaction volumes listed below.

1 Pipette DNA shearing

& O Safe stop 49

Add 10% overage if preparing the reactions manually.

v Tube Component Volume

2 Post-shearing cleanup Yellow Ligation mix M6 10 pL
n Ligation enhancer M36 0.5pL
& o Safe stop Total volume 10.5 pL

4.3 Pipette-mix the Ligation master mix and quick-spin to collect liquid.
Add 10.5 pL of Ligation master mix to each sample from previous step. The total volume should be

3 DNA repair & A-tailing i

44.5 pL.
Pipette-mix each sample thoroughly to ensure the mix is evenly distributed.

& 4.5

4.6 Quick-spin to collect liquid.

4  Adapter ligation & pooling
Run the Adapter ligation thermocycler program. Set the lid temperature to 75°C if programmable.
& Step Time Temperature
4.7 1 30 min 20°C
5 Pool cleanup
2 Hold 4°C
& Proceed to the next step to terminate the ligation reaction prior to pooling.
6 Nuclease treatment 48 Terminate the ligation reaction by adding 15.5 pL of Stop Solution M96 to each sample. Pipette mix
. thoroughly.
& o Safe stop 4.9 Pool 40 pL from up to 24 reactions into a 2 mL LoBind tube. The total pooled volume for 24 samples
. should be 960 pL. If processing 96 samples, use four 2 mL LoBind tubes.
7 P00|Ing & final Cleanup 4.10 Proceed to the next step of the protocol.

PacBi® :

Add 4 pL of indexed adapter to each sample from the
previous step.

Any of the adapters from the four SMRTbell adapter
index plates can be used (e.g. 96A, 96B, 96C, or 96D)

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

Adjust component volumes for the number of samples
being prepared (e.g., 24-plex, 48-plex, 72-plex or 96-
plex?), plus 10% overage

Run Adapter ligation on-deck thermal cycler program
Set the lid temperature to 75°C

Terminate | i gati on reaction by
Solution M96 to each sample and mixing thoroughly

Pool 40 ¢ L
t ube

2 4l oBind a (
vol ume

from up to
(total pool ed

If processing 96 samples, use four 2 mL LoBind tubes

HiFi plex prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run.
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Pool cleanup

Perform 1X SMRTDbell cleanup bead purification of pooled libraries

DNA sample extraction

v

DNA sample QC

5. SMRTbell cleanup bead purification of pooled libraries

Step

Instructions

Add 960 pL (1.0X) of resuspended, room-temperature SMRTbell cleanup beads to each poofl-
If using less than 960 pL, add 1.0X (v/v) concentration of SMRTbell cleanup beads.

e

1 Pipette DNA shearing

& O Safe stop

2 Post-shearing cleanup

& O Safe stop

3 DNA repair & A-tailing

v

4  Adapter ligation & pooling

v

5 Pool cleanup
6 Nuclease treatment

& O Safe stop
7 Pooling & final cleanup

PacBi®

52

53

5.4

5.5

5.6

5.7

5.8

5.9

Pipette-mix or invert the sample until the beads are evenly distributed. Quick-spin the samples to
collect liquid.

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

Place samples on a magnet and allow beads to separate fully from the solution. The solution
should be clear and beads pelleted to the magnst.

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

Slowly dispense 2000 pL, or enough to cover the beads, of freshly prepared 80% ethanol to each
sample. After 30 seconds, remove the 80% ethanol and discard.

Repeat the previous step.

Remove residual 80% ethanol:
® Remove the samples from the magnet and quick-spin to collect liquid.
¢ Place samples back on the magnet and wait until beads separate fully from the solution.
o Carefully remove the residual 80% ethanol without disturbing the bead pellet and discard.

Remove samples from the magnet and immediately add 40 pL of elution buffer.
Resuspend by pipetting mixing until beads are evenly distributed in solution. Quick-spin samples if
necessary to collect liquid.

Incubate samples at room temperature for 5 minutes to elute DNA off beads.

Place samples back on the magnet and allow beads to separate fully from the solution. The
solution should be clear, and beads pelleted to the magnet before proceeding.

Slowly aspirate the cleared eluate without disturbing the beads. Transfer eluate to a new tube strip.

Discard the old tube with beads.

Proceed to the next step (nuclease treatment), or store samples at 4°C.

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 1.5 hours prior to beginning
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Nuclease treatment
Remove unligated DNA fragments and leftover SMRTbell adapters from the sample

6. Nuclease treatment _ _
A For Nuclease treatment reaction, each sample requires

& Add the following components in the order and volume listed below to each of the pools from the A Prepare the appropriate volume of Nuclease mix
1T 0 B solution required to process all samples by adding 1
DNA sample QC volume of Nuclease buffer M96 and 1 volume of
6.1 Y [ Component Volume Nuclease mix M96 to a new tube?!
v _ Nuclease buffer M96 5L
Light green Muclease mix M36 5pL
1 Pipette DNA shearing Total volume 104L
& O Safe stop : _ . o
6.2 Pipette-mix and spin down to collect liquid. The total volume should equal 50 pL.
2 Post-shearing cleanup Run the Nuclease treatment thermocycler program. Set lid temperature to 75°C if programmable. A Run Nuclease treatment thermOCyCIer program
# O Safe stop Step Time Temperature A Set the lid temperature to 7__5°C (oif lid temp. is not
6.3 1 Byp— 37°0 programmable, leave at 95i 105°C)
2 Hold 4°C

3 DNA repair & A-tailing

v

4  Adapter ligation & pooling

v

5 Pool cleanup
6 Nuclease treatment

& O Safe stop
7 Pooling & final cleanup

o
PqCBl‘ 1 HiFi plex prep kit 96 contains a sufficient volume of reagents to support 4 automated runs using a minimum batch size of 24 samples per run. 72



Final cleanup
Perform SMRTbell cleanup bead purification of final libraries

7. Pooling (optional)

DNA sample extraction Nuclease reactions Total SMRTbell cleanup bead  SMRTbell cleanup bead Elution
& pooled volume volume for 1.0x volume for 1.3x volume
1 50 L 50 pL 65 L 25 L
DNA sample QC
2 100 pL 100 pL 130 pL 25 L
— 3 150 pL 150 pL 195 uL 25 pL
1 Pipette DNA shearing . 200 L 200 L 260 L 25 1L

& O Safe stop

2 Post-shearing cleanup

& O Safe stop A OPTIONAL: Pool the completed nuclease reactions (each 50 el)

based on the number of SMRT Cells to be run

3 DNA ir & A-taili : .
repar anng - For example: If 96 samples will be sequenced on a single SMRT Cell,

& pool four 24-sample nuclease reactions prior to SMRTbell cleanup

4  Adapter ligation & pooling

v

5 Pool cleanup
6 Nuclease treatment

& O Safe stop
7 Pooling & final cleanup

PacBi®



Final cleanup
Perform SMRTbell cleanup bead purification of final libraries

7. SMRTbell cleanup bead purification of final libraries

DNA sample extraction Instructions

Step

For DNA =3 kb, add 50-200 pL (1.0X, see table above) of resuspended, room-temperature
SMRTbell cleanup beads to each sample.

v

71
For DNA <3 kb, add 65 pL-260 (1.3x, see table above) of resuspended, room-temperature
DNA Sample QC SMRTbell cleanup beads to the sample.
72 Pipette-mix the sample until the beads are evenly distributed. Quick spin the samples to collect

e

liquid.

. . 7.2 Incubate at room temperature for 10 minutes to allow DNA to bind beads.
1 Pipette DNA shearing P

Place samples on a magnet and allow beads to separate fully from the solution. The solution

74 should be clear and beads pelleted to the magnet.

& O Safe stop

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

2 Post-shearing cleanup . DA A e, - IRy S
& O Safe stop L it e R Jna S

3 DNA repair & A—tailing 712 [S)Iiz\évell);dafjgzazsittr?zg;edasr-ed eluate without disturbing the beads. Transfer eluate to a new tube strip.
& 713 Recommended: quality control checkpoint. Use 1 uL from each pool to measure the concentratio

and size distribution of the completed library.

4 Adapter Ilgatlon & pOO“ng If necessary, dilute 25 pL of SMRTbell library to the concentrations indicated below. Failure to

normalize libraries to the appropriate concentration prior to ABC may result in low sequencing

& yield. Proceed to Section 8 to prepare library for sequencing on the Vega or Revio (+SPRQ
chemistry).
5 Pool cleanup or

Proceed to SMRT Link Sample Setup for preparing samples for sequencing with Revio (non-

& 714 SPRAQ) or Sequel ll/e.
6 Nuclease treatment >10kb <60 ng/uL
3-10kb <20 ng/pL
& o Safe stop <3kb <10 ng/uL

7 Pooling & final cleanup SAFE STOPPING POINT - Store at 4°C for up to 2 weeks and -20°C for long term

PacBi®

For DNA >3 kb
- Add 50 eL (1. 0X)
SMRTbell cleanup beads to sample
For DNA <3kb

- Add 65 L (1.3x)
SMRTbell cleanup beads to sample

o-femperatgral s p

otemperaiseu s p

Perform DNA concentration QC on final purified HiFi plex
prep kit 96 SMRTbell library using a Qubit dsDNA HS
assay or Quant-iT ds DNA HS assay

Perform DNA sizing QC on final purified HiFi plex prep kit
96 SMRThbell library using a Femto Pulse system

Varioskan LUX multimode —— Femto Pulse system
microplate reader —=—| _  (Agilent Technologies)
(Thermo Fisher Scientific) —=—

A Note: Final HiFi plex prep kit 96 SMRTbell library
concentration must be <60 ng/nL for >10 kb; <20 ng/ L
for 3-10 kb and <10 ng/L for <3 kb to proceed with ABC

- Failure to dilute libraries to the recommended concentration
range may result in reduced HiFi sequencing data yield
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Sample Setup & Run Design recommendations for HiFi plex prep kit 96 libraries

I Revio system

)

o % Procedure

% O & checklist
0

n

S SMRT Link

= in

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

Whole genome sequencing Metagenomlcs
Whole genome sequencing Whole genome sequencing
Human WGSs Human WGs
o Microbizl assembly Micrabial assembly
o Cther 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
é’ Kinnex full-length RMNA Kinnex full-length RMNA
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 155 rRMNA sequencing
Shotgun metagenomic profiling or assembly L Shotgun metagenomic profiling ar assemb'lyl
"_”— __"-‘A‘,.MA Sagragrers S ﬂ,—"___"“l’..* o b Aty
—

Revio system recommended settings

HiFi read

Workflow Key setup parameters
Library type Standard
Sample Primer Standard sequencing primer
setup Polymerase / Binding 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 YES

Use adaptive loading

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

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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Revio system sample setup workflow overview for HiFi plex prep kit 96 libraries
For binding libraries with Revio SPRQ polymerase kit, follow library prep Procedure & checklist instructions for

annealing/binding/complex cleanup steps

Library type 1 Polymerase kit

_ : Revio SPRQ polymerase N .
HiFi plex prep kit 96 kit (103-520-100) Sample pooling? (optional)

Sample setup workflow & procedural reference

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

Final loading dilution procedure

Follow library prep Procedure & checklist

Follow SMRT Link v13.3+ Sample Setup Pooling
calculator

Follow SMRT Link v13.3+ Sample Setup Loading
calculator

| ABC

I | Sample pooling | I
(optional)

Final loading dilution |

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 SMRTbell library preparation Procedure & checklist or Guide & overview

=

B

T—

Follow SMRT Link ] ;
Pooling calculator Follow SMRT Link Loading calculator
@ Sample Setup

@ Sample Setup

.

C Preparing multiplexed whole genome and amplicon libraries using the HiFi

Annealing, binding, cleanup (ABC) calculator

Annealing, binding, cleanup (ABC) calculator

plex prep kit 96 (103-418-800)
C Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system

v Loading calculator

v Loading calculator

(103-425-800)

1 If preparing HiFi prep kit 96 or HiFi plex prep kit libraries using automation

D

E Pooling Calculator

, 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 al 4
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 step.



Sample Setup & Run Design recommendations for HiFi plex prep kit 96 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

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 .

78



Vega system sample setup workflow overview for HiFi plex prep kit 96 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

Vega polymerase kit C Follow SMRT Link v13.3+ Sample Setup Pooling

HiFi plex prep kit 96

Sample pooling? (optional)

(103-520-100) calculator
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

. . .

C Preparing mU|tip|exed whole genome and amplicon libraries using the HiFi Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
plex prep kit 96 (103-418-800) - -
C Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system ¥ Loading calculator v Loading calculator
(103-425-800)
- Note: For Vega libraries, Loading calculator

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 al
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 stef.



General best practices recommendations for preparing HiFi plex prep kit 96
libraries for sequencing on Revio and Vega systems

Polymerase kit thawing procedure?

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
i

Standard sequencing primer Sequencing control ' SMRTbell cleanup beads

b Besl
b Besl

v Polymerase buffer

PacBie

Loading buffer

0 o "

Vega polymerase kit
(103-517-600)

i

4 Dilution buffer

i

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. 80
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HiFI sequencing performance of HiFi plex prep kit 96 libraries

Example HiFi sequencing performance obtained for HiFi plex prep kit 96 libraries constructed from E. coli gDNA
sheared using SPEX SamplePrep 1600 MiniG homogenizer?!

Polymerase RL : HiFi Mean Length
Sample ? Yield (Gb Mean QV P1 %
(bp) (bp)
67.8 Q45 61

96 plex E.coli _Cell 1 (250 pM) 81,529 7,477
96_plex E.coli_Cell 2 (250 pM) 96,977 73.1 7,810 Q46 59
Read length distribution m84039_240307_194445_s1 Read length distribution m84039_240311_231502 sl

640,000

560,000 560,000

480,000 480,000
2] 2]
k 400,000 k

o 2 400,000
S S

o 320,0001 « 320,000
() ()
E E

£ 240,000 1 S 240,000
= =

160,000 1 160,000

80,000 1 80,000 1

0 == . 0 = .
0 5,000 10,000 15,000 20,000 0 5,000 10,000 15,000 20,000
Read Length, bp Read Length, bp

1 HiFi sequencing data shown were generated on a Revio system with non-SPRQ chemistry. HiFi data yields for similar sample types run on a Revio system with SPRQ chemistry may
be higher. Note: HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading
performance & movie time. Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal P1 loading performance may result in HiFi data yields <90 Gb per Revio

H SMRT Cell.
PacBi® . o | . 82
Samples were sequenced on a Revio system (non-SPRQ chemistry) using 250 pM OPLC with 24-hours movie time.



HiFI sequencing performance of HiFi plex prep kit 96 libraries (cont.)

Example HiFi sequencing performance obtained for HiFi plex prep kit 96 libraries constructed from microbial
gDNA samples sheared using Hamilton NGS STAR MOA workstation?

Metric Result

HiFi reads 7.3 M
HiFi reads yield 87.64 Gb
HiFi read length (mean) 11.99 kb
HiFi read length (N50) 14,033 kb
Median read quality Q40
Base quality OQ39457%
Barcodes detected 96

Barcoded HiFi reads % 99.81%

400,000 -

350,000 1

300,000 A

Number of Reads
g
o
o
o

100,000 A

50,000 1

HiFi Read Length Distribution

250,000 1

150,000 1

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000
HiFi Read Length, bp

A HMW DNA isolated from 96 different microbial isolates and sheared on Hamilton NGS STAR

A All samples prepared with HiFi plex prep kit 96 with no size selection used

A Single 96-plex sample pool was processed through ABC workflow with Revio polymerase kit

A Sequenced on Revio system (non-SPRQ chemistry) using 200 pM on-plate loading concentration with 24 hrs movie time

1 HiFi sequencing data shown were generated on a Revio system with non-SPRQ chemistry. HiFi data yields for similar sample types run on a Revio system with SPRQ chemistry
may be higher. Note: HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading
PqCBi‘ performance & movie time. Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal P1 loading performance may result in HiFi data yields <90 Gb per Revio

SMRT Cell.
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Technical resources for high  -throughput HiFi library preparation, sequencing
& data analysis

DNA extraction literature & other resources

To To Do o Io

Guide & overview T Nanobind HT kits for automated HMW DNA extraction (103-028-100)

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

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

Technical note T High-throughput DNA extraction (102-326-611)

Technical overview i Automated high-throughput HMW DNA extraction for PacBio long-read sequencing using Nanobind HT kits (103-401-700)

DNA shearing literature & other resources

To To Do I

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)

HiFi SMRTbell library preparation literature & other resources

To To Do o To Do P>

Brochure i HiFi prep kits (102-326-608)

Guide & overview i Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system (103-425-800)

Guide & overview i Automated HiFi prep 96 and HiFi annealing, binding, and cleanup for the Hamilton NGS STAR MOA system (103-425-700)

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

Procedure & checklist i Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700)

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

Technical Overview i Technical overview i HiFi library preparation using HiFi prep kits for high-throughput sequencing on PacBio long-read systems (103-424-600)

PacBi®
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https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-HT-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Nanobind-PanDNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Overview-Nanobind-HT-HMW-DNA-extraction-robotic-procedures.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-High-throughput-DNA-extraction.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Automated-high-throughput-HMW-DNA-extraction-for-PacBio-long-read-sequencing-using-Nanobind-HT-kits.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/Technical-note-High-throughput-DNA-shearing-for-HiFi-whole-genome-sequencing-from-whole-blood-samples.pdf
https://www.pacb.com/wp-content/uploads/HT-plate-shearing-microbial-inserts-tech-note.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-High-throughput-DNA-shearing-using-Hamilton-Microlab-Prep.pdf
https://www.pacb.com/wp-content/uploads/Flier-HiFi-prep-kits.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-annealing-binding-and-cleanup-for-the-Hamilton-NGS-Microlab-STAR-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.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/Technical-overview-HiFi-library-preparation-using-HiFi-prep-kits-for-high-throughput-sequencing-on-PacBio-long-read-systems.pdf

Technical resources for high  -throughput HiFi library preparation, sequencing
& data analysis (cont.)

Third-party automation instrumentation literature

A 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)

A

A 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)

A

Technical note 1 DreamPrep NGS and DreamPrep NGS Compact: automated DNA shearing (Tecan 403009)

HiFi data analysis literature & other resources

A SMRT Link user guide [ Link ]
A SMRT Link web services API use cases [ Link ]
A SMRT Tools reference guide [ Link ]

HiFi WGS applications literature & other resources

A Application note i Consolidated analysis tools with the PacBio WGS Variant Pipeline (102-326-588)
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 Overview i Human genomics: Unlock your next great discovery with HiFi sequencing (102-326-536)

Webinars

A PacBio webinar (2024) i More samples, lower costs, less time: New PacBio HIFI prep kits + microbial WGS and antimicrobial resistance [ Link ]
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https://programs.pacb.com/l/1652/2024-02-27/44g5ht?utm_source=Email&utm_medium=emailBlast&utm_term=button1&utm_content=RegisterCTA&utm_campaign=2024-04-Webinar-Microbial-Prep-Kits
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.hamiltoncompany.com/automation/case-studies/automation-of-long-read-sequencing-library-preparation-with-pacbio
https://assets-robotics.hamiltoncompany.com/File-Uploads/AN-2205-05_AN_Extraction-of-HMW-DNA-03-2023_WEB.pdf?v=1680611215
https://assets-labs.hamiltoncompany.com/AN-2212-03_PacBio_Blood_NIMBUS-Presto-1.pdf?v=1680249025
https://www.tecan.com/download-technical-note-pacbio-revio-sequel-lle-long-read-sequencing-tecan-dreamprepngs-compact
https://www.pacb.com/wp-content/uploads/Application-note-Consolidated-analysis-tools-with-the-PacBio-WGS-Variant-Pipeline.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Robust-detection-of-somatic-variants-from-tumor-normal-samples-with-highly-accurate-long-read-whole-genome-sequencing.pdf
https://www.pacb.com/wp-content/uploads/human-genomics-overview.pdf
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HiFI WGS data analysis recommendations for microbial assembly applications

Using HiFi reads for de novo assembly and base modification detection analysis of microbial genomes

A 15-fold HiFi read coverage per microbe is recommended for most microbial WGS de novo
assembly projects

- stbA
Y YOI Wm0 i a bl D0 FQED|® YOI "WFOO 0 Qi AR O ¢ ©Q insB '=
D % :
E.g., for de novo assembly analysis of a 5 Mb microbial genome: unfg;” ‘frac
Recommended minimum target HiFi base yield =5 Mb x 15 =75 Mb parB,
. . . . . pa,rA“ T .
A Microbial multiplexing guidance B S W virD2
 floR
A Sequel ll/lle systems: Multiplex up to 96 microbial libraries per SMRT Cell 8M (up to a total sum of repE.... . S ,;y(;R
genome sizes=375Mb) e e tet(A)
A Revio system (+SPRQ chemistry) or Vega system: Multiplex up to 384 microbial libraries per ) :::::: tetR
Revio or Vega SMRT Cell (up to a total sum of genome sizes = 2 Gh)* vapBC"‘_'.'.-" “dfrA1
vap . .,
A Use SMRT Link Microbial Genome analysis application for de novo assembly and base mph(A)"" s !
modification detection analysis using HiFi reads:? S AT
padR pin i i iblaCARB-2
A Easy to use (no requirement for laborious parameter input/optimization) sull sull _ %),

A Enables fast and efficient microbial assembly results using HiFi reads (typical time to result is ~20-60

minutes? for analysis of a 96-plex microbial data set) - . . .
i _ _ ) S ) ) HiFi sequencing of E. coli found on retail meats allowed
A Outputs complete, high-quality microbial genome assemblies (including chromosomes and plasmids) scientists at National Antimicrobial Resistance

Monitoring System (NARMS) to fully characterize
plasmid-mediated quinolone resistance (PMQR) genes.

1 Can use the HiFi plex prep kit 96 (103-381-300) in conjunction with SMRTbell adapter index plate 96A/B/C/D to multiplex up to 384 samples, or up to 375 Mb or 2 Gb of total genome per SMRT Cell 8M
or Revio SMRT Cell, respectively. See Application brief 1 Microbial whole genome sequencing | Best practices (102-193-601).
B- 2 Contact PacBio Technical Support (support@pach.com) or your local Field Applications Bioinformatics Support Scientist for additional information about data analysis recommendations.
ch I‘ 3 Min. compute requirements: Head Node - Cores: 32, RAM: 64 GB, 1 TB local tmp, 256 GB local db_datadir; Compute Nodes i Cores 64, RAM: 4GB per core, 1 TB local tmp, 256 GB local db_datadir. 89



https://www.pacb.com/products-and-services/analytical-software/smrt-analysis/
https://www.pacb.com/wp-content/uploads/Application-Brief-Microbial-whole-genome-sequencing-Best-Practices.pdf
mailto:support@pacb.com

HiFI WGS data analysis recommendations for microbial assembly applications
(cont.)

Use SMRT Link Microbial Genome Analysis application to perform microbial assembly and base modification
detection using HiFi reads

PacBi@ svrranalysis~ A Generate de novo assemblies of small prokaryotic genomes between 1.9 7 10 Mb and
- . companion plasmids between 2 7 220 kb, and identify methylated bases and associated
SMRT Analysis / Create New Analysis nucleotlde m0t|fS

1 Select Data A Optionally include identification of 6mA & 4mC modified bases and associated DNA
sequence motifs.

Analysis Application Required A Unlike 5mC calling, microbial base modification detection is performed off-instrument (i.e., in
SMRT Link only)

A This requires_a run design to specify that kinetic information be retained in the CCS analysis

? output
- Note: If Microbial Assembly application type is selected, SMRT Link Run Design automatically

Run Base Modification Analysis @ defaults to YES for including base kinetics information in the HiFi data output file

Microbial Genome Analysis s

O ON OFF SMRT Link run design worksheet

Find Modified Base Motifs @

Appllcatllon Microbial Assembly s
O ON OFF Required
Advanced Parameters & *
Sequel ll/lle system Revio system & Vega system
CCS Analysis Output — Include Kinetics O YES NO Include Base Kinetics @ YES NO
Information
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HiFI WGS data analysis recommendations for microbial assembly applications
(cont.)

View SMRT Link microbial assembly results, detected base modifications and identified modified base motifs
In a single analysis job report

PacBi@® sk Analysis -

SMRT Analysis / Analysis Results

microbial_analysis SUCCESSFUL m

Thumbnails

v Analysis Overview

Display All

g [GC] Cont OGN
Status b1 :
Thumbnails I | &
s Sl :
» | 3 )

> Mapping Report . o
¥ Polished Assembly Mo
¥ Coverage - ! | 5"
: i.
¥ Base Modifications . i -
i
e it Posi ™ . 3 P e
> Modified Base Motifs
>Data 1 ). :
o A A A . 5.
Nt/ i Y g | L - § antiiin
WYY W W - ik THITHHIE
§.I. | ‘. | 'r I" '{fr - --.- ‘s' | HHH”‘HHHIIII
i 2 iliill | |
) AN HWIIIH
T eterence st bosin. ' Modfcation O " ™ perstrond Coverage h
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