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PureTarget library preparation using PureTarget kit 2.0: Getting started

Application -specific
literature

PacBie®

Application note

Comprehensive

genotyping with the

PureTarget repeat

expansion panel and

HiFi sequencing

Introduction

Tandem repeats are regions of the genome consisting
of repetitive units of specific DNA sequences. These
regions are hypermutable: they can increase in length
across generations and may have variable lengths
within somatic tissues of an individual (Pauison 2018).
Many tandem repeats become pathogenic when they
exceed a length threshold, which varies from gene to
gene, resulting in mi called repeat expansions
(REs, thafiez et al, 2( peat expansions have been
inked 10 dozens of diseases and cancer, most notably
neuromuscular disorders fike Huntington's disease,
Fragile-X disorder, spinocerebellar ataxia, and myotonic
of s (Depienne & Mandel, 2021). Disease
d age of onset of these conditions are often
with their repeat length (Ibafiez et al

Though comman, these regions are challenging to
characterize and as such, the majority of patients with
rare newrological diseases remain undiagnosed (ibaiez
etal, 2022) Repeat expansions have historically been

profiled with Southern biotting and PCR-based assays
(Tarleton. 2003), and more recently shortread
bioinformatics methods (Doizhenko et al, 2020,
Dashnow et al., 2022), but these methods are limited by
throughput and read length, respectively. Given that
many repeat expansions are longer than the typical
length of short reads, comprehensive genotyping of
REs requires a highthroughput long-read sequencing
approach that can reliably manage the high structural
varabilty of these regions. Powered by the exceptional
accuracy of HIFi sequencing and the Tandem Repeat
Genotyping Tool (TRGT), the PacBio® PureTarget™
repeat expansion panel offers more comprehensive
genotyping for 20 of the most important repeat
expansions for human health. This appécation note
demanstrates the performance of the PureTarget
repeat expansion panel, and presents the PureTarget
panel as a scalable, more comprehensive solution for
Profiing repeat expansions, compared 1o legacy
genotyping and next-generation sequencing methods

PacBie

Application note

Application note

PacBi®

T Comprehensive genotyping with
the PureTarget repeat expansion panel and HiFi
sequencing ( 102-326-614)

1 Consolidate challenging genes with
PureTarget carrier screen panel ( 102-326-653)

Technical note i A practical guide to amplification
free PureTarget custom panels ( 102-326-652)

Application -specific
protocol

PacBi®

Generating PureTarget™ libraries with
PureTarget kit 24 — manual protocol

Procedure & checklist

Before you begin

“This pi the workflow for g 9 getibraries.
Overview
Samples 8-48 (processed in batches of 8)
Library prep time 8 hours +/-2 hours for up 0 24 samples
DNA input

1 - 4 g n Elution buffer, TE buffer (pH 8.0, 0.1mM EDTA), or

Quantity nuclease-free water
DNA size distribution 50% 230 kb on Y ; >7on
Sample multiplexing
Vega™ system Up to 48 samples
Revio® system with SPRQ Up 10 48 samples
©2025 Packi Not P .
acBi®

PN103.740.700 REVO SEP2025

Library preparation,

Application -specific

v

sequencing & analysis

technical overview

gDNA sample extraction & QC

— (Nanobind kit)
% 17 2 mg DNA per sample
Genome quality
Use Nanobind PanDNA kit for blood extraction

!

PureTarget library preparation
(Manual or automated workflow)
PureTarget repeat expansion / carrier / custom
panel options available
PureTarget kit 24 (manual)
PureTarget kit 96 (automated)

.

SMRT sequencing
(Vega & Revio systems)

e e Vega system: Up to 48-plex
Facble Revio system + SPRQ: Up to 96-plex

Technical overview
PureTarget library preparation

usinq,ﬁ*'r‘arges kit 270 e
evio sys 133 ” »

Example 96-plex PureTarget repeat panel library
performance (Revio system + SPRQ chemistry)
96-plex PureTarget repet expansion panel example data for human whole blood DNA samples’ -

Raw Data Report HiFi Read Length Target Enrichmant Summary Metrics

Procedure & checklist 1 Generating PureTarget
libraries with PureTarget kit 24 1 Manual protocol

(103-740-700)

Procedure & checklist 1 Generating PureTarget
libraries with PureTarget kit 96 1 Automation
protocol ( 103-740-800)

Guide & overview T Automated PureTarget kit 96 for
the Hamilton NGS STAR MOA system ( 103-740-900)

Technical Overview 1 PureTarget library
preparation using PureTarget kit 2.0 ( 103-742-600) L

Technical overview presentations describe workflow
details for constructing PacBio SMRTbell libraries for
specific applications. Example sequencing
performance data for a given application are also
summarized.

Data analysis
(SMRT Link + PacBio variant calling tools)

SMRT Link support for coverage QC analysis
and repeat expansion genotyping

numbe
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CRISPR-Cas9 technology overview

CRISPR-Cas9 system comprises a guide RNA (gRNA or sgRNA) and Cas9 nuclease, which together form a
ribonucleoprotein (RNP) complex that can introduce a site-specific double-strand break in DNA®2
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Cas9 nuclease Guide RNA Cas9-gRNA complex

e

PureTarget uses the CRISPR-Cas9 system to generate targeted

native DNA libraries for HiFi sequencing. This amplification-free
approach retains epigenetic signals and has no PCR artifacts or errors.

1 Image modified from: https://horizondiscovery.com/en/applications/gene-editing

Guide RNA configurations

Two-component guide RNA (gRNA)
Annealed [crRNA : tracrRNA ] complex
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Single guide RNA (sgRNA)
Synthetic crRNA -tracrRNA single -molecule
hybrid construct

5.(IIIIIHIIIII[IIHII]

FETETET TR
3‘W‘J‘M

sgRNA is used in PureTarget library prep workflow

chBi‘ 2 CRISPR ( = clustered regularly interspaced short palindromic repeats) is a family of DNA sequences found in the genomes of prokaryotic organisms such as bacteria that play a role in the anti-viral 5

defense system of these organisms.
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CRISPR-Cas9 technology overview (cont.)

CRISPR-Cas9 system comprises a guide RNA (gRNA or sgRNA) and Cas9 nuclease, which together form a
ribonucleoprotein (RNP) complex that can introduce a site-specific double-strand break in DNA®2

Guide RNA configurations

& ﬁzo Two-component guide RNA (gRNA)
' 4 Annealed [crRNA : tracrRNA ] complex

Genomic DNA

PAM (protospacer adjacent motif; 3-bp; NGG)
S. pyogenes A Required for gRNA to bind to L

3
Casg Nucleose targetsequence -ILIIIIII [RERRRARRRNAE
":(‘CRISPR-associated endonuclease) ’ .
'\ A\ Makes a double-strand 3 e
L ~ break in the DNA
o - |
CrRNA €&t ) 3t
50D U AR R J o L L] 0
(CRISPR RNA) 3 b T T B 3 5 4 5 TTTTTTT T I 3
Variable targeting sequence ’ >
Forms guide RNA (gRNA)
when annealed with tracrRNA tracrRNA
(trans-activating CRISPR RNA; universal 67-mer) Single guide RNA (ngNA)

A Provides stem loop structure bound by Cas9
A Forms guide RNA (gRNA) when annealed
with crRNA

Synthetic crRNA -tracrRNA single -molecule
hybrid construct
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lllustration of Cas9 nuclease (blue), programmed by the tracrRNA (violet) : crRNA (olive) complex (= guide
RNA) cutting both strands of genomic DNA 5' of the protospacer-adjacent motif (PAM) (red).

sgRNA is used in PureTarget library prep workflow
1 Image modified from: https://horizondiscovery.com/en/applications/gene-editing

chBi‘ 2 CRISPR ( = clustered regularly interspaced short palindromic repeats) is a family of DNA sequences found in the genomes of prokaryotic organisms such as bacteria that play a role in the anti-viral 6
defense system of these organisms.
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How CRISPR-Cas9 is used in PureTarget native DNA library prep workflow

For Pl_JreTarge_t HiFi squencing_, CRISP_R-Cas9 sy§tem IS used_ to Target enrichment with CRISPR -Cas9
selectively enrich for regions of interest in a genomic sample prior
to long-read sequencing of native DNA molecules?

Repair gDNA and dephosphorylate
to block DNA ends

e——————————9
-~ ~—
=~ -~ 0
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o ~ o . . .
~o DNA digestion with
Target Reglon T ~a - Cas9 and guide RNAs
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PAM = protospacer-adjacent motif (NGG)

dA tailing of cut ends

e
| | — o —
—_— "
- =
47 5kb? — -
Ligation of indexed
SMRTbell adapters
Excising a target region with two flanking gRNA  -Cas9 complexes
A Cas9 nuclease, in close association with appropriate guide RNA (gRNA) O=o::
oligonucleotides, identifies and then cleaves a specific recognition site on each side . , =
. L ————
of the target region o—_0
A Different regions of interest can be simultaneously targeted in a single CRISPR- Nuclease digestion of non -SMRTbell
Cas9 digestion reaction by using multiple sets of gRNA pairs templates and PureTarget library cleanup
C=—=0

C=)

1 Tsai, Y. C, etal. (2022). Multiplex CRISPR/Cas9-Guided No-Amp targeted sequencing panel for spinocerebellar ataxia repeat expansions. In Genomic Structural Variants in Nervous System Disorders

(pp. 95-120). New York, NY: Springer US.
chBi‘ 2 Note: PureTarget guide RNAs are designed to cut a 5-kb region in the human reference genome; however, some DNA fragment sizes that are sequenced may be much larger with repeat expansion 7

alleles.



PureTarget 2.0 consumables for manual and automated library prep workflows
PureTarget 2.0 panel products enable flexibility in content and scale

E Automated PureTarget library prep HiFi Sequencing

PureTarget kit 96 bundle (103 -708-000)! Panel gRNA reagents Indexed SMRTbell adapters PacBio long -read systems
Pacaie 1
=B - & i
= | = [E

Revio system + SPRQ
96-plex

PureTarget kit 2.0 PureTarget cleanup kit HiFi plex prep kit 96 PureTarget repeat expansion panel 2.0 SMRT adapter index plate 96A/B/C/D
103-632-900 103-708-100)2 103-122-800 103-633-100); or 102-009-200 . . .
( ) ( ) ( ) ( ) ( ) With automation, a single
SMRTbell cleanup beads PureTarget carrier panel Revio system can process
(102-158-300) [2 x 10 mL] (103-633-200); or 96,000 samples per year with
Elution buffer PureTarget control panel full system utlllza&[ogéJSIng
(101-633-500) [1 x 50 mL] (103-633-300) PureTarget kit

5‘ Manual PureTarget library prep HiFi Sequencing

PureTarget kit 24 bundle (103 -707-900) Panel gRNA reagents Indexed SMRTbell adapters PacBio long -read systems
m Pacsie L |
b 7 - Revio system + SPRQ
. [ i E - I 8- to 48-plex

PureTarget kit 2.0 PureTarget cleanup kit SMRTbell prep kit 3.0 PureTarget repeat expansion panel 2.0 SMRT adapter index plate 96A/B/C/D
(103-632-900) (103-708-100)? (102-141-700) (103-633-100); or (102-009-200) o Vega system
SMRTbell cleanup beads PureTarget carrier panel 8- to 48-plex
(102-158-300) [1 x 10 mL] (103-633-200); or
Vega system can process
Elution buffer PureTarget control panel ~10,000 samples a year using
(101-633-500) [1 x 50 mL] (103-633-300) manual workflow at 48-plex

L]
PGCBl‘ 1 PureTarget kit 96 bundle (103-708-000) is intended to support automated PureTarget library preparation workflows and is not intended to support manual workflows. 8



PureTarget 2.0 product portfolio & workflow overview

Updated product portfolio supports PureTarget repeat expansion panel 2.0, PureTarget carrier screening &
PureTarget custom [ manual + automated | workflows

PureTarget panel ( § , Sample prep

PureTarget repeat expansion
panel 2.0

Supported DNA extraction kits
-

Supported sample types

Nanobind PanDNA

38-gene panel covering a variety Nanobind CBB

of commonly screened tandem
repeats associated with
neurological disorders

Human blood

@ Lymphoblastoid cell lines
Coriell lymphoblastoid cell DNA

Human saliva (manual only)*

Refer to Application note 1
Comprehensive genotyping with the
PureTarget repeat expansion panel

and HiFi sequencing (102-326-614)
for the most up-to-date list of supported
DNA extraction kits and sample types
for PureTarget sequencing applications

PacBi®

2 PureTarget kit 2.0 does not include any guide RNA mix.

:::t0 Library prep @ Sequencing

Library preparation procedure
& checklist and consumables

Supported instruments and run
design setup

BN  Generating PureTarget libraries using ' Revio system + SPRQ
| PureTarget kit 24 i Manual protocol I Up to 48-plex for manual
(103-740-700) Up to 96-plex for automated
E&Ss Generating PureTarget libraries using
= | PureTarget kit 96 1 Automation
protocol (103-740-800) Vega system

® Up to 48-plex

e[

PureTarget kit 24 bundle (103-707-900)
PureTarget kit 2.0%; SMRTbell prep kit 3.0;
SMRThbell cleanup beads; EB [ manual ]

PureTarget kit 96 bundle (103-708-000)
PureTarget kit 2.0%; HiFi plex prep kit 96;
SMRThbell cleanup beads; EB [ automated ]

SMRT
SMRT Link v25.3 run design
Select PureTarget repeat expansion
application type option when using SMRT

Link v25.3 on-premise software or SMRT
Link Cloud v25.3 software

633-100) gRNA mix to target 38-gene panel

PureTarget cleanup  SMRTbell adapter
kit (103-708-100) index plate 96A/B/C/D
(102-009-200)

1 Note: Human saliva samples are only supported for manual library prep workflows using PureTarget kit 24.

STNS 0
gl Analysis
A Y

Panel performance QC and

variant calling
SMRT

SMRT Link v25.3 SMRT Analysis
PureTarget repeat expansion analysis
application produces target enrichment
summary QC statistics and uses tandem
repeat genotyping tool (TRGT 3.0) for
variant calling and for visualization
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PureTarget 2.0 product portfolio & workflow overview (cont.)

Updated product portfolio supports PureTarget repeat expansion panel 2.0, PureTarget carrier screening &
PureTarget custom [ manual + automated | workflows

PureTarget panel

PureTarget carrier panel

12-gene panel enables the
consolidated analysis of several

challenging genes associated with

rare disease

,é, Sample prep

Supported DNA extraction kits

Nanobind PanDNA
Nanobind CBB

Supported sample types

eceece
eecene

ssssd Library prep

Library preparation procedure
& checklist and consumables

Il

Generating PureTarget libraries using
PureTarget kit 24 7 Manual protocol
(103-740-700)

Generating PureTarget libraries using
PureTarget kit 96 T Automation
protocol (103-740-800)

@ Sequencing

Supported instruments and run
design setup
'’ Revio system + SPRQ
Up to 48-plex for manual

Up to 96-plex for automated

STNS 0
gl Analysis
A Y

Panel performance QC, variant
calling and variant interpretation

: SMRT
- - Link
- [ r

SMRT Link v25.3 SMRT Analysis
Target Enrichment analysis application

Vega system produces target enrichment summary QC
Human blood ® Up to 48-plex statistics using carrier panel target BED file

@ Lymphoblastoid cell lines
Coriell lymphoblastoid cell DNA . o
Human saliva (manual only)* I g

()
\ s
e ) PureTarget kit 24 bundle (103-707-900) C) GitHub DNAnexus
Refer to Application note 1 PureTarget kit 2.0% SMRTbell prep kit 3.0;
Consolidate challenging genes with SMRTbell cleanup beads; EB [ manual ] SMRT Link v25.3 run design PureTarget Carrier Pipeline (PTCP)
1Pgre'2l'arget C?rrlehr screen paneld u Select PureTarget carrier application type PureTarget Carrier Pipeline (PTCP)
(ﬁsi-:ﬁ)tezréNeArr(leifrtalf:Ft)igﬁ-kiﬁe ie option when using SMRT Link v25.3 on- analysis workflow available through GitHub
: remise software or SMRT Link Cloud v25.3 i i
and sample types for PureTarget AU SN A B aed Variantcaling fo andbr 16peat egions and
sequencing applications PureTarget kit 2.0%; HiFi plex prep kit 96; )
SMRTbell cleanup beads; EB [ automated ] hard genes using TRGT 3.0 & Paraphase
3.3

PureTarget carrier panel (103-633-200) (@) I:OCBLIO
ompatible

gRNA mix to target 12-gene panel

PacBio compatible partner analysis tools

PacBio compatible partner analysis

workflows enable variant interpretation and

PureTarget cleanup  SMRTbell adapter generation of reports
kit (103-708-100) index plate 96A/B/C/D
(102-009-200) GOLDEN HELiX
PqCBi‘ 1 Note: Human saliva samples are only supported for manual library prep workflows using PureTarget kit 24. 10
2 PureTarget kit 2.0 does not include any guide RNA mix.
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PureTarget 2.0 product portfolio & workflow overview (cont.)

Updated product portfolio supports PureTarget repeat expansion panel v2, PureTarget carrier screening &
PureTarget custom [ manual + automated | workflows

PureTarget panel .E, Sample prep 222t Library prep @ Sequencing gl Analysis
sty .

PureTarget custom panel

Supported DNA extraction kits

Nanobind PanDNA

Library preparation procedure
& checklist and consumables

Supported instruments and run
design setup

Panel performance QC and
downstream genotyping analysis

T T e Nanobind CBB EEEE  Generating PureTarget libraries using " Revio system + SPRQ SVIRT
“— | PureTarget kit 24 i Manual protocol Up to 48-plex for manual
workflow supports custom panel (103-740-700) p P in
designs for analysis of specific B G ting PureTarget librari i P to S-plexorautomated SMRT Link v25.3 SMRT Analysis
: enerating PureTarget libraries using .
gene targets of interest Supported sample types ==| PureTarget kit 96 i Automation Target enrichment analysis application
Human blood protocol (103-740-800) - Vega system produces target enrichment summary QC
Up to 48-plex statistics using a custom target BED file

@ Lymphoblastoid cell lines
Coriell lymphoblastoid cell DNA o
Human saliva (manual only)* i g
SMRT N
PureTarget kit 24 bundle (103-707-900) O GItHUb

Refer to Technical note T A practical PureTarget kit 2.0%; SMRTbell prep kit 3.0;

guide to amplificatioln -free SMRThbell cleanup beads; EB [ manual ] SMRT Link v25.3 run design PacBio GitHub tools
PureTa;getI;: CE (% o Select PureTarget custom applicationtype  Can use PacBio variant calling tools
Suisp))ocr)tretd eszsetxl:Fa;(t:ct)ifr?tkeitslsatlr?d ie option when using SMRT Link v25.3 on- available on GitHub to perform downstream
B PureTarget kit 96 bundle (103-708-000) Egt:tr\zlasrt‘aasoftware or SMRT Link Cloud v25.3  analysis

PureTarget kit 2.0%; HiFi plex prep kit 96;
SMRThbell cleanup beads; EB [ automated ]

sequencing applications

TRGT

Tandem repeat genotyping tool for
HiFi sequencing data

PureTarget control panel (103-633-300) Paraphase
! L 3
gRNA mix to target 3 positive control targets HiFi-based caller for highly similar
paralogous genes
O

Sawfish

Joint structural variant and copy
number variant caller for HiFi
sequencing data

PureTarget cleanup  SMRTbell adapter
kit (103-708-100) index plate 96A/B/C/D
. ) ~ (102-009-200)
1 Note: Human saliva samples are only supported for manual library prep workflows using PureTarget Kit 24.

PqCBi‘ 2 PureTarget kit 2.0 does not include any guide RNA mix. .
3 PureTarget custom control panel contains a gRNA mix to target 3 positive control genes (1 X-linked + 2 autosomal); customers may additionally spike in custom gRNA mixes for custom panel designs.
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PureTarget manual library preparation procedure reference [ For up to 48 -plex |

Procedure & checklist i Generating PureTarget libraries with PureTarget kit 24 7 Manual _ e .
protocol (103-740-700) describes the manual workflow for generating up to 48-plex Cnerig A lerisentn sl
PureTarget libraries using the PureTarget kit 24 reagent bundle for sequencing on
PacBio long-read systems

Procedure & checklist

Overview Before you begin
. This procedure describes the workflow for manually generating PureTarget libraries.
Samples 8-48 (processed in batches of 8)
Library prep time 8 hours +/- 2 hours for up to 24 samples Loeypepme e 2houre rtp 024 sl
[ ovAwpee . |
DNA inpu-t Quantiy ;ulg:é;;r;riuu;\;uffer, TE buffer (pH 8.0, 0.1mM EDTA), or
. . DNA size distribution 50% 230 kb on Femto Pulse system; DIN >7 on TapeStation system
) 1 = 4 pg in Elution buffer, TE buffer (pH 8.0, 0.1mM EDTA), or
Q LI a ntlty Vega™ system Up 10 48 samples
nUClease'free Water Revio® system with SPRQ Up 1o 48 samples
DNA size distribution 50% =230 kb on Femto Pulse system; DIN >7 on TapeStation system
Sample multiplexing
Vega™ system Up to 48 samples
Revio® system with SPRQ Up to 48 samples
PureTarget kit 24 bundle PureTarget
(103-707-900) repeat expansion panel 2.0 © 2025 Pacsio. Al ights reserved. Reseatch ue oy No o s n agnostc procecurs; PacBie
(103‘633'100), or ‘i-“““i;‘" ,}"inﬁ'v, PN 103-740-700REVD1 SEP2025
= z BC:,  :
Yennast® p——
_ PureTarget )
PureTarget Cleanup kit carrier pane] PureTarget |ibra|’y temp|a‘[e (~4 i5 kb) Note: Procedure 103-740-700 |nC|udeS
(103-708-100) (103-633-200); or Expanded allelés can be nstructions for manual PureTarget library
construction workflow and sequencing
== PureTarget preparation (ABC 2) workflow
SMRTbell adapter index plate 96A/B/C/D control panel
(102-009-200) (103-633-300)

1 For normal alleles, resulting sequences are ~4i 5 kb in length but reads for expanded alleles may be longer. Note: Sequencing results for PureTarget samples with large expansions indicate that it
is possible to span repeats up to 35 kb in length in a single HiFi read.

chBi‘ 2 For primer annealing, polymerase binding & complex cleanup (ABC) and final dilution steps, follow sample setup instructions for PureTarget libraries in Procedure & checklist i Generating
PureTarget libraries with PureTarget kit 24 T Manual protocol (103-740-700)7 Do not use SMRT Link Sample Setup.
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PureTarget automated library preparation procedure reference [ For 96

Procedure & checklist T Generating PureTarget libraries with PureTarget kit 96 i
Automation protocol (103-740-800) describes the automated workflow for generating 96-
plex PureTarget libraries using the PureTarget kit 96 reagent bundle! for sequencing on
PacBio long-read systems

Overview

Samples 96
Library prep time 16 hours with the Hamilton NGS STAR MOA system

DNA input

1-1.5 ug in Elution buffer, TE buffer (pH 8, 0.1mM EDTA), or

Quantity nuclease-free water
DNA size distribution 50% =30 kb on Femto Pulse system; DIN >7 on TapeStation system
Sample multiplexing
Revio® system with SPRQ™ chemistry 96 samples
=
PureTarget kit 96 bundle 1 PureTarget
(103-708-000) repeat expansion panel 2.0
(103-633-100); or £, P

s,
i i -1

i .!",-.-u:!!!!uu!!!uu!!!!!u!!!!uu!!!!!!-;rh’ :
Prppass” -
=g == PureTarget

PureTarget cleanup kit carrier panel PureTarget library template (~4 i 5 kb)
(103-708-100) (103-633-200); or Expanded allelés can be

SMRThbell adapter index plate 96A/B/C/D
(102-009-200)

PureTarget
control panel
(103-633-300)

-plex ]

PacBie

Generating PureTarget™ libraries with
PureTarget kit 96 — automation protocol

Procedure & checklist

Before you begin

This describes the workflow for ing PureTarget repeat expansion or carrier libraries.

Samples 926
Library prep time 16 hours with the Hamilton NGS STAR MOA system
DNA input

1- 1.5 pg in Elution buffer, TE buffer (pH 8, 0.1mM EDTA), or
nuclease-free water

50% =30 kb on Femto Pulse system; DIN >7 on TapeStation system

Quantity

DNA size distribution
‘Sample multiplexing
Revio® system with SPRQ™ chemistry 96 samples

© 2025 PacBio. Allrights reserved. Research use only. Not for use in diagnostic procedures.
PN 103-740-800 REVO1 SEP2025

PacBi®

Note: Procedure 103-740-800 includes
instructions for automated PureTarget library

construction workflow and sequencing
preparation (ABC 3) workflow

1 PureTarget kit 96 bundle (103-708-000) is intended to support automated PureTarget library preparation workflows and is not intended to support manual workflows.

2 For normal alleles, resulting sequences are ~4i 5 kb in length but reads for expanded alleles may be longer. Note: Sequencing results for PureTarget samples with large expansions indicate that it

is possible to span repeats up to 35 kb in length in a single HiFi read.

PacBi®

PureTarget libraries with PureTarget kit 96 i Automation protocol (103-740-800) i Do not use SMRT Link Sample Setup.

3 For primer annealing, polymerase binding & complex cleanup (ABC) and final dilution steps, follow sample setup instructions for PureTarget libraries in Procedure & checklist i Generating
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PureTarget automated 96 -plex library preparation guide & overview reference

for Hamilton NGS STAR MOA system

Guide & overview 1 Automated PureTarget kit 96 for the Hamilton NGS STAR MOA
system (103-740-900) describes the automated workflow for generating 96-plex
PureTarget libraries using the Hamilton NGS STAR MOA liquid handling system  for
sequencing on PacBio long-read systems!

Overview

Samples 96

gDNA Repair & SMRTbell cleanup (Optional®) 2.5 hours

Dephosphorylation T hour

Cas9 digestion & SMRTbell cleanup 2 hours

dA-tail 0.5 hours

Adapter ligation, pool & SMRTbell cleanup 2 hours

Nuclease treatment 1, pool & SMRThbell cleanup 2 hours ,
Nuclease treatment 2 & SMRTbell cleanup 2 hours Ham'\i/llt(c))g ’;';;?ezTAR
PureTarget Library cleanup T hour

ABC 1 hour

Average total time < 16 hours (including off-deck prep)

DNA input Quantity 1.0-1.5 pg in Elution buffer, TE buffer (pH 8, 0.1mM EDTA), or nuclease-free water
DNA size distribution 50% =30 kb on Femto Pulse system; DIN >7 on TapeStation system

* gDNA repair is required unless using Nanobind-extracted blood genomic DNA using RBC lysis method or whole blood extraction.

PacBi@®

Automated
PureTarget™
kit 96 for the
Hamilton NGS
STAR MOA
system

Guide & overview

© 2025 PacBio. Al rights reserved. Research use only. Not for use in diagnostic procedures.

Note: This Hamilton NGS STAR MOA system
method supports automated PureTarget library

preparation for a single batch of 96 samples 1
batch sizes less than 96 are not supported

PGCBi‘ 1 For primer annealing, polymerase binding & complex cleanup (ABC) and final dilution steps, follow sample setup instructions for PureTarget libraries in Procedure & checklist 1 Generating

PureTarget libraries with PureTarget kit 96 i Automation protocol (103-740-800) i Do not use SMRT Link Sample Setup.

14
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PureTarget 2.0 consumables for manual and automated library prep workflows

PureTarget 2.0 panel products enable flexibility in content and scale

@ Automated PureTarget library prep

PureTarget kit 96 bundle (103 -708-000)! Panel gRNA reagents Indexed SMRTbell adapters PacBio long -read systems
1

= [l

HiFi plex prep kit 96
(103-122-800)

PureTarget kit 2.0
(103-632-900)

PureTarget cleanup kit
(103-708-100)

SMRTbell cleanup beads
(102-158-300) [2 x 10 mL]

Elution buffer
(101-633-500) [1 x 50 mL]

5‘ Manual PureTarget library prep

Revio system + SPRQ
96-plex
SMRT adapter index plate 96A/B/C/D
(102-009-200)

PureTarget repeat expansion panel 2.0
(103-633-100); or

PureTarget carrier panel
(103-633-200); or

PureTarget control panel
(103-633-300)

PureTarget kit 24 bundle (103 -707-900) Panel gRNA reagents Indexed SMRTbell adapters PacBio long -read systems
, L |

=[1-

SMRThbell prep kit 3.0
(102-141-700)

PureTarget kit 2.0
(103-632-900)

PureTarget cleanup kit
(103-708-100)

SMRTbell cleanup beads
(102-158-300) [1 x 10 mL]

Elution buffer

(101-633-500) [1 x 50 mL]

PacBi®

Revio system + SPRQ
8- to 48-plex
SMRT adapter index plate 96A/B/C/D
(102-009-200)

PureTarget repeat expansion panel 2.0
(103-633-100); or

Vega system

PureTarget carrier panel ® 350 48-plex

(103-633-200); or

PureTarget control panel
(103-633-300)

1 PureTarget kit 96 bundle (103-708-000) is intended to support automated PureTarget library preparation workflows and is not intended to support manual workflows. 15



PureTarget kit 24 bundle %2 and PureTarget cleanup kit components
PureTarget kit 24 bundle includes PureTarget kit 2.0 and SPK 3.0 to support manual PureTarget library prep

PureTarget kit 2.0 (103 -632-900) SMRTbell prep kit 3.0 (102 -141-700) PureTarget cleanup kit (103 -708-100)
A Reagents for PureTarget library preparation + auxilliary components A Reagents for PureTarget library cleanup
ANote: This kit does not_include guide RNA reagents? A Reagents for SMRTbell library construction + cleanup A For use with PureTarget kit 24 (manual) or PureTarget
A Supports 24 samples for manual PureTarget library prep A Supports 24 samples for manual PureTarget library prep kit 96 (automated) library prep workflows
workflows when bundled with SMRTbell prep kit 3.0 workflows A Supports cleanup of 24 PureTarget library pools
PureTarget kit 2.0 components SMRTbell prep kit 3.0 + auxiliary components PureTarget cleanup kit components
Component Description Component Description Component Description
>
Cas9 buffer SMRTbell prep kit 3.0 .
1 7 o _ prep PureTarget cleanup beads kit
- A For Cas 9 digestion of gDNA 1 ! A Contains core reagents for SMRThell 1 it A £ ing bead-based cl f
o template construction [ Eor performing bead-based cleanup o
Phosphatase - final PureTarget libraries
2 7 i
= A For blocking gDNA fragment ends 5 e Low TE buffer
3 g Cas9 nuclease A For DNA shearing and cleanup PureTarget cleanup buffer kit
Eé A For Cas 9 digestion of gDNA SMRTbell cleanup beads 2 g A Buffers needed for performing cleanup
_ 3 ' A - of final PureTarget libraries
. v PureTarget nuclease mix For DNA cleanup
"':é A For nuclease Tx of SMRTbell libraries
. 7 dA tail buffer
.‘:é A For A-tailing reaction
5 i dATP
.‘:é A For A-tailing reaction
7 t Taq DNA polymerase PureTarget kit 24 bundle PureTarget cleanup kit
E._é A For A-tailing reaction 103-707-900 (24 rxn) 103-708-100 (24 rxn)
1 PureTarget kit 2.0 (103-632-900) can only be purchased as part of the PureTarget kit 24 bundle product (103-707-900) or the PureTarget kit 96 bundle product (103-708-000).
chBi‘ 2 PureTarget kit 24 bundle (103-707-900) reagent volumes are optimized for processing batches of 8 samples and reagent volumes may be insufficient to support batching of fewer than 8 samples. 16

3 Guide RNA panel reagents [ e.g., PureTarget repeat expansion panel 2.0 / PureTarget carrier panel / PureTarget control panel ], PureTarget cleanup kit, and barcoded adapters are sold separately.



PureTarget kit 96 bundle %2 and PureTarget cleanup kit components
PureTarget kit 96 bundle includes PureTarget kit 2.0 and HPPK 96 to support automated PureTarget library prep

PureTarget kit 2.0 (103 -632-900) HiFi plex prep kit 96 (103 -122-800) PureTarget cleanup kit (103 -708-100)
A Reagents for PureTarget library preparation + auxilliary components A Reagents for PureTarget library cleanup
ANote: This kit does not_include guide RNA reagents? A Reagents for SMRTbell library construction + cleanup A For use with PureTarget kit 24 (manual) or PureTarget
A Supports 96 samples for automated PureTarget library A Supports 96 samples for automated PureTarget library kit 96 (automated) library prep workflows
prep workflows when bundled with HiFi plex prep kit 96 prep workflows A Supports cleanup of 24 PureTarget library pools
PureTarget kit 2.0 components HiFi plex prep kit 96 + auxiliary components PureTarget cleanup kit components
Component Description Component Description Component Description
>
Cas9 buffer MRTbell kit 3. .
1 i o S b? prep kit 3.0 PureTarget cleanup beads kit
- A For Cas 9 digestion of gDNA 1 ! A Contains core reagents for SMRTbell 1 i A :
- template construction i Eor performing b(_ead-k_)ased cleanup of
Phosphatase - final PureTarget libraries
2 T .
- A For blocking gDNA fragment ends 5 e Low TE buffer
3 g Cas9 nuclease A For DNA shearing and cleanup PureTarget cleanup buffer kit
'j A For Cas 9 digestion of gDNA SMRTbell cleanup beads 2 [~ A Buffers needed for performing cleanup
3 ' A - of final PureTarget libraries
. v PureTarget nuclease mix For DNA cleanup
': A For nuclease Tx of SMRTbell libraries
> _ Note: PureTarget kit 96 bundle is
5 i dA tail buffgr _ intended to support automated
. A For A-tailing reaction I PureTarget library preparation
workflows and is not intended to
dATP :
6 - . , e support manual workflows
= A For A-tailing reaction
7 t Taq DNA polymerase PureTarget kit 96 bundle . PureTarget cleanup kit
'_j A For A-tailing reaction 103-708-000 (96 rxn) 103-708-100 (24 rxn)

R 1 PureTarget kit 2.0 (103-632-900) can only be purchased as part of the PureTarget kit 24 bundle product (103-707-900) or the PureTarget kit 96 bundle product (103-708-000).
PqCBl‘ 2 PureTarget kit 96 bundle (103-707-900) reagent volumes support processing of batches of 96 samples in automated library prep workflows (batches <96 are not supported for automated workflows). 17
3 Guide RNA panel reagents [ e.g., PureTarget repeat expansion panel 2.0 / PureTarget carrier panel / PureTarget control panel ], PureTarget cleanup kit, and barcoded adapters are sold separately.



Other recommended kits & consumables for PureTarget sample DNA extraction,
sample multiplexing and HiFI sequencing
Ancillary kits must be purchased separately from PureTarget kit bundle (103-390-400)

HMW DNA extraction

PacBi®

Nanobind PanDNA kit
(103-260-000)

Nanobind HT CBB kit
(102-762-700)

A Nanobind PanDNA kit [ 24 rxn ] is recommended for
manual DNA extraction from cultured cells, human
blood and saliva for PureTarget panel applications?

A Nanobind HT CBB kit [ 96 rxn ] is recommended for

PacBie

Extracting HMW
DNA from human
whole blood with
RBC lysis using
the Nanobind®
PanDNA kit

Procedure & checklist

Procedure & checklist
( Documentation )

automated DNA extraction from blood and cells

1 For genomic DNA extraction from blood, we recommend using the red blood cell lysis protocol

lysis using the Nanobind PanDNA kit

PGCBi‘ Nanobind kits (102-573-500).

2 Note: PureTarget automated library preparation procedure (103-740-800) supports up to 96-plex sample multiplexing through use of 96 different SMRTbell indexed adapters.

IOTMmMOOm>

Sample multiplexing 2

PacBi®

PRI
151025 MatenlSA

m

@) owso WoEXED ADAPTER KT

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

bc2001. bc2009 bc2017 bc2025 bc2033 bc2041. bc2049 bec2057 bec2065 bc2073 bc2081. bc208¢
bc2002 bc2010 bc2018 bc2026 bec2034 bc2042 bc2050 be2058 bec2066 bc2074 be2082 be209C
bc2003 bc2011 bc2019 bc2027 bec2035 bc2043 bc2051 be2059 bec2067 bec2075 bc2083 bc2091
bc2004 bc2012 bc2020 bc2028 bec2036 bc2044 be2052 bc2060 bc2068 bc2076 bc2084 be209z
bc2005 bc2013 bc2021. bc2029 bec2037 bc2045 bc2053 be2061. bc2069 be2077 bc2085 be2092
bc2006 bc2014 bc2022 bc2030 bec2038 bc2046 bc2054 bc2062 bc2070 bec2078 bc2086 bc2094
bc2007 bc2015 bc2023 bc2031 bc2039 bec2047 be2055 be2063 bec2071. be2079 bc2087 be2098
bc2008 bc2016 bc2024 bc2032 bc2040 bc2048 bc2056 bc2064 bc2072 bc2080 bc2088 bc209¢

A Each plate contains 96 indexed SMRTbell adapters

in plate format (1 sample per index)

A E.g., plate 96A includes indexes bc2001i bc2096

HiFi sequencing

Revio system + SPRQ chemistry supports 8- to 96-plex
PureTarget sample multiplexing

Vega system supports 8- to 48-plex
PureTarget sample multiplexing

A Revio SPRQ polymerase kit supports up to 12 Revio
SMRT Cells for PureTarget libraries

A Vega polymerase kit supports up to 4 Vega SMRT
Cells for PureTarget libraries

described in Procedure & checklist 1 Extracting HMW DNA from human whole blood with RBC
(103-377-500) or using the whole blood extraction protocol described in Procedure & checklist i Extracting HMW DNA from human whole blood using
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PureTarget supported use cases and experimental design considerations

PureTarget repeat expansion panel 2.0 features 38 targets covering a variety of commonly screened tandem
repeats associated with neurological disorders

Disease Targets PureTarget repeat expansion panel 2.0 enables genotyping

ATN1, ATXNI, ATXN2, ATXN3, ATXN7, of critical pathogenic repeat expansion loci at scale
Spinocerebellar ataxia (SCA) ATXN8, ATXN10, CACNA1A, PPP2R2B, TBP, _ _

BEAN1, DAB1, FGF14, NOP56, ZFHX3 A Panel targets 38 repeat expansion loci and captures ~2 kb
Fragile-X disease (FXS) EMR1 upstream and downstream of the repeat (total panel size = ~163 kb)
Fragile X syndrome, FRAXE type AFF2 A For normal alleles, resulting sequences are 4i 5 kb in length but
Intellectual disability associated with fragile site FRA2A AFF3 18 new targets reads for expanded alleles may be longer
Frontotemporal dementia (FTD), amyotrophic lateral sclerosis (ALS)  C9orf72 A _S(?quenc_lng results for samples with Iarg(? S pEIIEIOE |r_1d|cate that
Friedreich ataxia (FRDA) EXN it is possible to span repeats up to 35 kb in length in a single read
Cerebellar ataxia, neuropathy, and vestibular areflexia syndrome REC1
(CANVAS)
Neuronal intranuclear inclusion disease, Alzheimer disease and

. . ' NOTCH2NL :
parkinsonism phenotype (NIID) ore c PacBi®
Myotonic dystrophy (DM) DMPK, CNBP . .
Huntington disease (HD) HTT D e A asho i PureTarget feple;'fo
. ) . : expansion panel 2.
Hunt i ngt o nligestype?i(HDE2R s € JPH3 with the PureTarget repeat
d . estyp ( )1 expansion panel and HiFi (103'633'100)
Fuchs endothelial corneal dystrophy 3 (FECD3) TCF4 sequencing _
Kennedy Disease, Spinal and bulbar muscular atrophy, (SBMA) AR Pooled guide RNAs for PureTarget
repeat expansion panel 2.0 (38 genes).
Oculopharyngeal muscular dystrophy (OPMD) PABPN1 Supports 24 samples with manual
Oculopharyngodistal myopathy (OPDM) ABCD3, GIPC1, LRP12, RILPL1 PureTarget 24 kit and 96 samples with
Syndactyly (SD5) HOXD13 automated PureTarget 96 Kit.
Congenital central hypoventilation syndrome (CCHS) PHOX2B
) . Application note i Comprehensive
Creutzfelf:lt Jakob dls_ease_ (CJD) _ PRNP e T e T e
Progressive Myoclonic Epilepsy Type 1 (EPM1) Unverricht- CSTB expansion panel and HiFi sequencing
Lundborg Disease (ULD) s o o Packle (102-326-614)*
Familial adult myoclonic epilepsy type 1 (FAME) SAMD12
P B" 1 See Application note 1T Comprehensive genotyping with the PureTarget repeat expansion panel and HiFi sequencing (102-326-614) for recommendations about PureTarget repeat expansion 19
qc I panel analysis options. Note: PureTarget repeat expansion panel 2.0 kit does not support analysis of non-human samples as guide RNAs used in the panel are designed against the human genome.
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PureTarget supported use cases and experimental design considerations (cont.)

PureTarget carrier panel enables consolidated analysis of 12 challenging genes commonly genotyped with
legacy non-NGS assays

Disease Targets Variant type PureTarget carrier panel enables comprehensive, scalable

screening of challenging carrier genes that are difficult to

Hemophilia F8 Inversions . . .
P resolve with traditional technologies
Friedreich ataxia (FRDA) EXN Repeat Expansion A Panel targets 12 challenging genes and captures ~2 kb upstream
and downstream of the gene (total panel size = ~141 kb)
Fragile-X disease (FXS) FMR1 Repeat Expansion A PureTarget carrier panel is a_hlghly gccurate and streamlined
assay that can be run alongside routine short read panels to
, , , capture all expanded carrier screening targets.
Congenital adrenal hyperplasia CYP21A2 Small variants and copy number
Classical-like Ehlers-Danlos syndrome TNXB Small variants and copy number
PacBie®
Alpha thalassemia HBAL1/2 Deletions i
pplication note
Consolidate PureTarget carrier
Gaucher disease GBA Small variants and copy number challenging genes Screening panel
with PureTarget (103-633-200)
carrier screen panel
Spinal muscular atrophy SMN1/2 Small variants and copy number Pooled guide RNAs for PureTarget
, ) o carrier panel (12 genes). Supports 24
Early-mfgntlle epileptic encephalopathy (EIEE1) ARX Repeat Expansion (N=2) samples with manual PureTarget 24 kit
and Partington syndrome (PRTS) and 96 samples with automated
) ) PureTarget 96 kit.
Beta thalassemia HBB Small variants
Application note i Consolidate
X-linked retinitis pigmentosa RPGR Small variants challenging genes with PureTarget
carrier screen panel
_ _ PacBie | (102-326-653)1
Fragile X syndrome, FRAXE type AFF2 Repeat Expansion
P B" 1 See Application note i Consolidate challenging genes with PureTarget carrier screen panel (102-326-653) for recommendations about PureTarget carrier panel analysis options. Note:
qc I PureTarget carrier panel kit does not support analysis of non-human samples as guide RNAs used in the panel are designed against the human genome.
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PureTarget supported use cases and experimental design considerations (cont.)

PureTarget custom panel option enables users to design target-specific panels to analyze biological targets of
interest

Technical note 1 A practical guide to amplification -free custom Note about using custom panel designs
PureTarget panels (102_326_652) provides guidance to customers A PurelTargrjlethcustom panels Zhould include the PureTarget controlI

. panel, which contains a guide RNA mix to target 3 positive contro
on creatlng custom panels genes (1 X-linked + 2 autosomal)

- Users may additionally spike in custom gRNA mixes for their
own custom panel designs

A In all cases, we recommend first demonstrating success on the

PureTarget repeat expansion panel or PureTarget carrier panel
using supported sample types before designing your own custom

Performance specifications
A Max and min panel size that has been tested
A Coverage for different fragment length

Types of custom designs

. . : anels

A Removing targets (from existing panel designs) P

A Adding targets (by spiking in new guide RNA reagents to a control panel or other existing panel designs) T

A T|I|n and hasin APRACTICAL GUIDE TO AMPLIFICATION-FREE

g p g PURETARGET CUSTOM PANELS

Designing guide RNAs e : PureTarget carrier

A Recommended design tools, vendors and products T Screening panel
9 ’ P e v 7 (103-633-200)

A Success rate, common challenges

Pooled guide RNAs for PureTarget
ooy control panel (3 genes). Supports 24
samples with manual PureTarget 24 kit
and 96 samples with automated
PureTarget 96 kit.

Protocol modifications

A Specific steps to modify in protocol, reagent concentrations etc.
A Spiking in custom guides to control panel

A Protocol modifications for tiled designs

Technical note 1 A practical guide to
amplification -free PureTarget custom
panels (102-326-652)*

Analysis recommendations
A SMRT Analysis target enrichment for coverage QC assessment
A Recommend PacBio GitHub tools for genotyping of different types of targets

PacBi®

o
PqCBl‘ 1 See Technical note i A practical guide to amplification  -free PureTarget custom panels (102-326-652) for guidance surrounding designing guide RNAs for custom PureTarget panels. 21
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PureTarget 2.0 performance specifications for supported sample types

PureTarget enables comprehensive characterization of repeat expansions and other difficult genes at scale!

Specification

: A See PureTarget Brochure  (102-326-609) for list of target genes included in
PureTarget repeat expansion panel 2.0: 38 genes (163 kb
T_arget gene panel PureT ¢ p_ b } 1; 141 kb g ( ) PureTarget repeat expansion panel 2.0 (103-633-100) and PureTarget carrier panel
Size ureTarget carrier panel: genes ( ) (103-633-200)
DNA | i i Automated library prep with PureTarget kit 96: 17 1.5 pg per sample A Max. total DNA input = 150 pg per Revio SMRT Cell
Input amoun
b Manual library prep with PureTarget kit 24 : 1i 4 ug per sample A Max. total DNA input = 50 pg per Revio SMRT Cell or 100 pg per Vega SMRT Cell
a 0 0,
DNA input quality GON30kb > 5 A 50/_o of mass of DNA molecules longer than 30 kb as measured on Femto Pulse
(Agilent)
A Mean coverage per 1 ny of input DNA from supported sample types?! at max. sample
multiplexing level (Revio SPRQ = 96, Vega = 48
Mean target coverage: 100-fold or greater per 1 ug DNA per sample _u plexing fev _( V! ) Q ) 9 ) )
T t A Higher coverage is possible with higher DNA input amounts and lower sample
arget coverage multiplexing
Minimum target coverage:  20-fold per sample A Minimum coverage per 1 ug of input DNA from supported sample types!
Vega system: Up to 48-plex A _For up_to 48-plex: PureTarget kit 24 bundle (103-707-900) supports smaller batches
Sample in multiples of 8 samples
multiplexing T T e A For 96-plex: PureTarget kit 96 bundle (103-708-000) supports single batches of 96
samples
Library insert size 47 5kb A Inserts with expanded alleles will be longer
Methylation 5mC in CpG sites detected A Methylation probabilities for CpG sites are encoded in BAM output file
PureTarget library Generating PureTarget libraries with PureTarget kit 24 i Manual protocol (103-740-700) A Requires PureTarget kit 24 bundle (103-707-900)
prep protocol
(PI’OC. & Checklist) Generating PureTarget libraries with PureTarget kit 96 T Automation protocol (103-740-800) A Requires PureTarget kit 96 bundle (103-708-000)
PureTarget repeat expansion panel 2.0 A Produces target coverage summary QC stats and uses tandem repeat genotyping
- SMRT Link PureTarget repeat expansion analysis application tool (TRGT) for variant calling and for visualization
PureTarget data PureTarget carrier panel i i:ﬂc?pT Llnl|< Tgrget i;lmchmer:t Sratli]/&s p:]ogg;esbtargst c;\_/erénge Q(i ;tatlstltcs
. i . ) . — Lo . analysis workflow available through GitHub or PacBio Compatible partners
analysis workflow SMRT Link Target enrichment analysis application & PureTarget carrier pipeline (PTCP) analysis enables variant calling for tandem repeat regions and hard genes
PureTarget custom panel A SMRT Link Target enrichment analysis produces target coverage QC statistics
- SMRT Link Target enrichment analysis application & PacBio GitHub software tools for variant calling A Can use other PacBio GitHub software tools to perform variant calling

PacBi®

1 Optimal performance is obtained using PacBio Nanobind extraction kits with human blood or cell line samples.

Refer to Application note 7 Comprehensive genotyping with the PureTarget

repeat expansion panel and HiFi sequencing  (102-326-614) for the most up-to-date list of supported DNA extraction kits and sample types for PureTarget sequencing applications. Individual target 22
coverage is lower for longer target regions or expanded alleles. The same library loaded on Revio SPRQ system will typically give higher coverage than Vega system.
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PureTarget library prepare
workflow details




Procedure & checklist T Generating PureTarget libraries with PureTarget kit 24

Manual protocol ( 103-740-700)

Procedure & checklist i Generating PureTarget libraries with PureTarget kit 24 7 Manual
protocol (103-740-700) describes the workflow for generating up to 48-plex PureTarget libraries
using the PureTarget kit 24 reagent bundle for sequencing on PacBio long-read systems

Procedure & checklist contents

1. DNA input QC recommendations and general best practices for reagent & sample
handling.

2. Enzymatic workflow steps for performing targeted Cas9 digestion of input genomic
DNA samples.

3. Enzymatic workflow steps for PureTarget SMRTbell library construction from Cas9-
digested gDNA samples.

4. Workflow steps for final cleanup of PureTarget SMRTbell libraries using PureTarget
cleanup beads

5. Workflow steps for sample setup ABC! and final dilution to prepare samples for
sequencing

Note: Procedure 103-740-700 includes instructions for up to 48-plex PureTarget library
construction using a manual workflow .

For instructions on high-throughput 96-plex PureTarget library construction using an
automated workflow , refer to Procedure & checklist 1 Generating PureTarget
libraries with PureTarget kit 96 i Automation protocol (103-740-800)

Generating PureTarget™ libraries with PacBi®
PureTarget kit 24 — manual protocol

Procedure & checklist

Before you begin

This procedure describes the workflow for manually generating PureTarget libraries.

Samples 8-48 (processed in batches of 8)
Library prep time 8 hours +/- 2 hours for up to 24 samples
DNA input

1 - 4 pg in Elution buffer, TE buffer (pH 8.0, 0.1mM EDTA), or
nuclease-free water

DNA size distribution 50% =30 kb on Femto Pulse system; DIN >7 on TapeStation system

Quantity

Sample multiplexing
Vega™ system Up 1o 48 samples
Revio® system with SPRQ Up 1o 48 samples

© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures. H
PN 103-740-700 REV01 SEP2025 Pac B | .

PacBio Documentation (103-740-700)

PqCBi‘ 1 For primer annealing, polymerase binding & complex cleanup (ABC) and final dilution steps, follow sample setup instructions for PureTarget libraries in Procedure & checklist 1 Generating

PureTarget libraries with PureTarget kit 24 i Manual protocol (103-740-700)7 Do not use SMRT Link Sample Setup.
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I I Extraction & QC I

Library construction

| asC | |

Key PureTarget library preparation and sequencing workflow steps [

Manual PureTarget library construction steps can be completed within 1 day?!

DNA sample extraction

1 Input gDNA QC
2 gDNA repair?

& SMRTbell bead cleanup

& O Safe stop

3 Dephosphorylation
4 CAS-9 digestion

& SMRTbell bead cleanup

& O Safe stop

5 dA tailing
6 Adapter ligation

& SMRTbell bead cleanup

& O Safe stop

7 Nuclease treatment
& SMRTbell bead cleanup

v

8 PureTarget library cleanup

& O Safe stop

©

Annealing, binding & cleanup
(ABC)

PacBi®

I 27 25hrs

90 min

2 hrs
30 min
1.5 hrs
z
a 10 min
—

1hr

2 hrs

1 Example workflow step times shown are for manually processing up 24 PureTarget samples using PureTarget kit 24 reagent bundle.
2 This step repairs input genomic DNA, which increases target coverage when using lower quality gDNA. For Nanobind-extracted blood (whole blood or RBC lysis method) gDNA, this step can be skipped..

Nanobind DNA extraction kit

Qubit 4 fluorometer system (ThermoFisher Sci. Q33238)
DNA sizing QC tool (Femto pulse system or other tool)

PureTarget kit 2.0 (103-632-900)

PureTarget cleanup kit (103-708-100)

SMRTbell prep kit 3.0 (102-141-700)

SMRTbell adapter index plate 96A/B/C/D
(102-009-200)

PureTarget repeat expansion panel 2.0 (103-633-100) or
PureTarget carrier panel (103-633-200) or
PureTarget control panel(103-633-300)

Revio SPRQ polymerase kit (103-496-900) or
Vega polymerase kit (103-426-500)

Manual |]

Refer to Nanobind user guide documenation

Manual PureTarget protocol reference

Procedure & checklist T Generating PureTarget
libraries with PureTarget kit 24 7 Manual protocol
(103-740-700)

PacBi®

Generating PureTarget™ libraries with
PureTarget kit 24 — manual protocol

Procedure & checklist

Before you begin

This procedure describes the workflow for manually generating PureTarget libraries.

Samples 8-48 (processed in batches of 8)
Library prep time 8 hours +/- 2 hours for up 1024 samples
DNA input

1 - 4 pg in Elution buffer, TE buffer (pH 8.0, 0.1mM EDTA), or

Quantity nuclease-free water

DNA size distribution 50% 230 kb on Femto Pulse system; DIN >7 on TapeStation system

Sample multiplexing
Vega™ sysiem Up 1o 48 samples
Revio® system with SPRQ Up to 48 samples

© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures
PN 103-740-700 REVO1 SEP2025

PacBie

25


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf

I I Extraction & QC I

Library construction

| asC | |

Key PureTarget library preparation and sequencing workflow steps [
Automated PureTarget library construction steps can be completed in 2 days?

DNA sample extraction

1 Input gDNA QC
2 gDNA repair?
& SMRTbell bead cleanup
& O Safe stop
3 Dephosphorylation
4 CAS-9 digestion
& SMRTbell bead cleanup
& O Safe stop
5 dA tailing
6 Adapter ligation
& SMRTbell bead cleanup
& O Safe stop
7 Nuclease treatment 1
& SMRTbell bead cleanup
8 Nuclease treatment 2
& SMRTbell bead cleanup
9 PureTarget library cleanup |
& O Safe stop
10 Annealing, binding & cleanup

(ABC)

PacBi®

I 27 25hrs
90 min

2.5 hrs
1.5 hrs
2 hrs
30 min

2 hrs
1.5 hrs

2 hrs

_Dayz_ _Dayl_—

1 Example workflow step times shown are for automated processing 96 PureTarget samples using PureTarget kit 96 reagent bundle.
2 gDNA repair is required unless using Nanobind-extracted blood genomic DNA using the RBC lysis method or whole blood extraction..

Nanobind DNA extraction kit

Qubit 4 fluorometer system (ThermoFisher Sci. Q33238)
DNA sizing QC tool (Femto pulse system or other tool)

PureTarget kit 2.0 (103-632-900)

PureTarget cleanup kit (103-708-100)

HiFi plex prep kit 96 (103-122-800)

SMRTbell adapter index plate 96A/B/C/D
(102-009-200)

PureTarget repeat expansion panel 2.0 (103-633-100) or
PureTarget carrier panel (103-633-200) or
PureTarget control panel(103-633-300)

Revio SPRQ polymerase kit (103-496-900) or
Vega polymerase kit (103-426-500)

Automated ]

Refer to Nanobind user guide documenation

Automated PureTarget protocol reference

Procedure & checklist T Generating PureTarget
libraries with PureTarget kit 96 i Automation protocol
(103-740-800)

PacBie

Generating PureTarget™ libraries with
PureTarget kit 96 — automation protocol

Procedure & checklist

Before you begin

This procedure describes the workflow for generating PureTarget repeat expansion or carrier libraries.

Overview

Samples 96

Library prep time 16 hours with the Hamilton NGS STAR MOA system

DNA input

Quantity :m nlwésa :g;:e Elwi;grbuffer, TE buffer (pH 8, 0.1mM EDTA), or
DNA size distribution
Sample multiplexing

Revio® system with SPRQ™ chemistry 96 samples

50% =30 kb on Femito Pulse system; DIN >7 on TapeStation system

© 2025 PacBio. Al rights reserved. Research use only. Not for use in diagnostic procedures
PN 103-740-800 REVO1 SEP2025

PacBie
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General best practices recommendations for preparing PureTarget libraries
Supported input sample types and DNA extraction methods

PureTarget performance is sensitive to DNA quality, which can
be impacted by DNA extraction method and sample type used

A Itis recommended that users start with high-quality genomic DNA extracted with
PacBio Nanobind extraction kits

A When using sample types and extraction methods other than the above, we

Other

sample types

recommend users:! Blood
A First, demonstrate success using supported sample types, starting with an 8-plex Blood
and increasing sample quantity thereafter Blood
A Introduce new sample types or extraction methods in limited numbers, for Blood
example, 3 or fewer new sample types in an 8-plex of otherwise controls
Blood
Table 1 (below) . Officially supported samples types for PureTarget library preparation workflows .
Blood
Supported sample types Supported DNA extraction methods Blood
Extracted by Nanobind RBC lysis PanDNA kit [ 103-377-500 ], Nanobind Blood
Human blood Whole blood manual CBB kit/PanDNA kit [ 102-573-500 ], Nanobind HT 200 Blood
eL protocol [103-028-100 ], or Nanobind HT 1 mL protocol [103-028-100 ]
Saliva
B Extracted by Nanobind CBB kit [ 103-394-500 / 102-573-600 ], Nanobind
?:Ilnl]iigsB lymphocyte PanDNA kit [ 103-394-500 / 102-573-600 ], or Nanobind CBB HT kit [103- Brain tissue
028-100] ; Coriell <cell Il ine genomic DNA Skeletal muscle
Extracted by Nanobind PanDNA kit [103-544-000 ], Nanobind CBB kit [103- iPSCs
544-000 ], or Nanobind CBB HT kit
) NOTE: Saliva DNA samples are only supported for manual library prep Fibroblasts
Human saliva workflows using PureTarget kit 24 [ Up to 48-plex]?
(PureTarget kit 24 only) A A diluted AMPure cleanup is required before the start of library prep for Myoblasts
this sample type. Please refer to Appendix Al in Procedure & checklist iPSCs
I Generating PureTarget libraries with PureTarget kit 24 T Manual
protocol (103-740-700) for details. Fibroblasts

Corneal endothelial

Table 2 (right) . Other demonstrated sample types and DNA extraction methods for PureTarget applications . (cgc) cell culture

Total sample multiplex level and total DNA input mass intro library prep (across all samples) is shown for
unsupported sample types and extraction kits listed in table. Demonstrated sample configurations shown in
table resulted in successful library prep and sequencing but have not been technically validated . Results
may vary. All samples are human -derived .
1 See Application note 7 Comprehensive genotyping with PureTarget repeat expansion panel and HiFi sequencing
PacBie

Fibroblasts

Brain tissue

or have been demonstrated to result in successful sequencing but have not been technically validated.

2 Although 48-plex designs are supported for saliva samples, since saliva DNA is typically lower in quality and shorter in length, i t i s

Demonstrated
DNA extraction method

QlAsymphony (QIAGEN)

Puregene Blood kit (QIAGEN)

Biosystems MagMAX DNA Multi-Sample Ultra 2.0 Kit
Chemagic DNA blood kit (Revvity)

NucleoMag (Macherey-Nagel)

Monarch HMW DNA Extraction Kit for Cells & Blood
(NEB)

QIAGEN Genomic-tips (QIAGEN)

FlexiGene DNA Whole Blood Kit (QIAGEN)

Bionano SP Blood and Cell Culture DNA Isolation Kit
QIAsymphony (QIAGEN)

Nanobind DNA extraction from animal tissue protocol

Nanobind DNA extraction from animal tissue protocol

Nanobind DNA extraction from cultured adherent cells

protocol
Nanobind DNA extraction from cultured adherent cells

protocol
Nanobind DNA extraction from cultured adherent cells

protocol
QIAGEN Genomic-tips (QIAGEN)

QIAGEN Genomic-tips (QIAGEN)

Bionano SP Blood and Cell Culture DNA Isolation Kit

Monarch HMW DNA Extraction Kit for Cells & Blood
(NEB)
Monarch HMW DNA Extraction Kit for Cells & Blood
(NEB)

Sample multiplexing
level [Total DNA input]

Up to 96-plex [130 ug]
Up to 96 plex and [130 pg]

Up to 32 plex and [40 ug]
Up to 24 plex and [48 ug]
Up to 24-plex and [42 ug]

Up to 8 plex and [20 ug]

Up to 8 plex and [16 ug]
Up to 8 plex and [16 ug]

Up to 8 plex and [16 ug]
Up to 48 plex and [75 ug]

Up to 8-plex and [16 pg]
Less than 8-plex and [<16 ug]

Up to 16-plex and [36 pg]
Up to 8-plex and [16 pg]
Less than 8-plex and [<16 ug]

Up 8-plex and [21 ug]
Up to 8-plex and [16 pg]

Up to 8-plex and [16 ug]
Up to 8-plex and [20 pg]

Less than 8-plex and [<16 ug]

(102-326-614) for more information about samples that are officially supported

AMPure-cleaned) saliva DNA per sample, with a maximum of 24-plex on Revio SPRQ or Vega chemistry for the best performance.

recommended to start at
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General best practices recommendations for preparing PureTarget libraries
(cont.)

DNA sizing QC

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

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

| ]

Femto Pulse system

A Alternative DNA sizing tools (e.g., TapeStation system) may be used if a Femto Pulse system is unavailable (Agllent 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 gquantification QC

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

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

Qubit 4 fluorometer

1 (Thermo Fisher Scientific)
102-326-561

° 2 5994-0521EN
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General best practices recommendations for preparing PureTarget libraries
(cont.)

Recommended genomic DNA input amount and quality

DNA input quality

A 50% or more of the foniNhs ParéTarget librarybpeep ptoobol k b
- This corresponds to a genome quality number (GQN) of 5.0 or higher at 30 kb based on the Agilent Femto Pulse system

DNA quality Femto Pulse genome quality score 1

) ) A For low-quality human gDNA, it is still feasible to
DNA size distribution (Femto pulse system) 50% O30 kb (GQN30kb O5. 0 )proceedbutlower on-target coverage performance
is expected?
A Note: Removal of RNA with RNAse is required_for any DNA extraction : , .
o0 146 kb size mode g HG002
method used o \
- Failure to remove RNA may result in sequencing inhibition wo] SSE gfg EE i 2; | —
700 =
Any degradation present should be due to shearing S 00
from extraction process and not from poor sample 000 =
handling/storage or biochemical processes w000
(Right figure.) Example DNA sizing QC analysis of a 1000- U\\.«A
high -quality HG002 human genomic DNA sample using

a Femto Pulse system with Genomic DNA 165 kb Kkit.

1200
10000
17700
21000
22000
42000
50000

65500~

ize (bp)

1 If using an Agilent TapeStation for input gDNA sizing QC, then a DIN value >7 is recommended.

chBi‘ 2 Important: The HiFi yield and HiFi mean read length of a sequencing run are directly proportional to the quality of the genomic DNA input. To maximize yield and target coverage per SMRT Cell, 29
start with high quality gDNA containing minimal DNA below 10 kb, and with >50% mass over 30 kb. High quality gDNA will typically have a higher percent library recovery and HiFi sequencing yield.



General best practices recommendations for preparing PureTarget libraries
(cont.)

Recommended genomic DNA input amount and quality

Genomic DNA input amount required for ~ manual library preparation using  PureTarget kit 24

A Recommended mass of inputgDNAis2 € g p e r to ensureghere are sufficient gene copies to load and maximize sequencing coverage
A Manual PureTarget library prep protocol supports input gDNA mass amounts in therangeof1i4 e g per sampl e.
A Recommend maximum total DNA mass per sequencing platform/chemistry is outlined in the following table across all multiplexed samples
AFor example, a multiplex of 48 samples on Revio (+SPRQ) should not exceed 1 €g

Recommended genomic DNA input mass amounts across all multiplexed samples for manual PureTarget library preparation for Revio and Vega system sequencing platforms.

Minimum and maximum total gDNA mass for manual PureTarget library preparation using PureTarget kit 24

Genomic DNA input for 1 SMRT Cell (8 - to 48-plex) Vega system chemistry Revio system with SPRQ chemistry

Minimum 16 g 16 €g

Maximum 100 ¢g 50 eg

Genomic DNA input amount required for  automated library preparation using PureTarget kit 96

A Automated PureTarget library prep protocol supports 1i 1 . 5 g per sampl e
A13i1.5 g per sample is highly recommended for sampl es goi naoptmhltametcoveratgehe gDNA r ¢
AMaxi mum mass of 15 Qacress96samplesyisiecommenaed for a single Revio SPRQ SMRT cell.

Recommended genomic DNA input mass amounts across all multiplexed samples for automated PureTarget library preparation for Re vio system sequencing platform.

Minimum and maximum total gDNA mass for automated PureTarget library preparation using PureTarget kit 96

Genomic DNA input for 1 SMRT Cell (96 -plex) Revio system with SPRQ chemistry

Minimum 96 g

Maximum 150 eg

PacBi® 30




General best practices recommendations for preparing PureTarget libraries
(cont.)

Recommended genomic DNA input amount and quality

Expected PureTarget library construction yield for manual and automated workflows

A Overall PureTarget library construction yield is dependent on input gDNA quality and size

A The recovery from input gDNA to completed SMRTbell library typically ranges between 0.02 i 0.2% for manual workflows and between 0.01 7 0.1% for automated
workflows (includes PureTarget library construction using PureTarget kit 2.0 and PureTarget library cleanup using PureTarget cleanup Kkit)

Manual PureTarget library prep [ Up to 48 -plex]? Automated PureTarget library prep [ 96 -plex ]2

PureTarget library construction step

DNA or SMRTbell DNA or SMRTbell DNA or SMRTbell DNA or SMRTbell

step recovery overall recovery step recovery overall recovery
Starting input genomic DNA 100% 100% 100% 100%
Post-gDNA repair & 1.2X SMRTbell bead 707 90% 707 90% 207 90% 207 90%
cleanup
Post-CAS9 digestion & 1.2X SMRTbell 507 80% 357 72% 507 80% 357 72%
bead cleanup
Post-adapter ligation & 1.0X SMRTbell 707 90% 24 65% 70 90% 24 65%
bead cleanup
Post-nuclease treatment & 1.2X © 10 - a0 © a0
SMRTbell bead cleanup 3 0.27 1% 0.0571 0.5% 0.17 0.3% 0.027 0.1%
Post-PureTarget library cleanup using 407 60% 0.02i 0.2% 407 60% 0.005i 0.05%

PureTarget cleanup kit

1 Library prep recovery yields are shown for manual PureTarget library prep workflow using PureTarget kit 24 reagent bundle.
chBi‘ 2 Library prep recovery yields are shown for automated PureTarget library prep workflow using PureTarget kit 96 reagent bundle. 31
3 Note: Automated PureTarget library prep workflow using PureTarget kit 96 employs two rounds of nuclease treatment.



General best practices recommendations for preparing PureTarget libraries

(cont.)

Reagent and sample handling

Room temperature is defined as any temperature in
the range of 181 23°C for this protocol.

Do not vortex enzymes.

Always vortex immediately prior to use.

Bring Qubit reagents to room temperature prior to
use.

Thaw frozen reagents at room temperature. Place
on ice after thawing.

Keep master mixes involving temperature-sensitive
reagents on ice until use.

Quick-spin all reagents in a microcentrifuge to
collect liquid at the bottom prior to use.

Samples can be stored at the specified temperature
at the safe stopping points listed in the protocol.

Do Pe Po Bo Do Do o D>

Bring SMRTbell cleanup beads to room temperature.

PureTarget library prep reagents
[ Store kits at -20°C ]

PureTarget kit 2.0

Step used Tube color

Dephosphorylation Blue

Phosphatase

Cas9 digestion Green Cas9 Nuclease
Dephosphorylation/Cas9 digestion Red Cas9 buffer
dA tailing Orange dA tail buffer
dA tailing - Tag DNA Polymerase
dA tailing Yellow dATP
Nuclease treatment White Pure Target Nuclease mix

PureTarget panel

White Repeat expansion panel 2.0 or

Cas9 digestion

Carrier panel or

Orange Control panel

SMRTbell prep kit 3.0

PureTarget cleanup beads kit *
[ Store kit at room temperature |

Component Tube color

PureTarget cleanup wash buffer* Bottle, white
PureTarget cleanup binding buffer Bottle, white
PureTarget cleanup beads Clear

PureTarget cleanup buffer kit
[ Store kit at room temperature ]

Component Tube color

PureTarget cleanup buffer 1 Red
PureTarget cleanup buffer 2 Blue

PureTarget cleanup buffer 3 Green

Polymerase kit 2
[ Store kit at -20°C ]

gDNA repair Repair buffer
. - I Component Tube color
/«\ gDNA repair End repair mix
f= A QDNA repair DNA repair mix Annealing buffer Light blue
5 Adapter ligation Yellow Ligation mix Standard sequencing primer liiigrEr
\ Pol buff Yell
= ( “ ( ’ Adapter ligation Ligation enhancer s sl
- Nuclease treatment Muclease mix Loading buffer
¥,
{ & ey _
/ "’ *d Nuclease treatment Light purple Nuclease buffer Dilution buffer
. SMRTbell adapter index plate Sequencing polymerase
Adapter ligation White plate  SMRTbell adapter index plate 96A, 96B, 96C, or 96D Sequencing control
L] . . . .
chBl‘ 1 Important: Prior to the 15t use of the PureTarget cleanup beads kit, add 15mL of 200 Proof ethanol to PureTarget Cleanup Wash Buffer and mix well. Store bottles upright to prevent leakage. 32

2 Note: Bring the Loading buffer to room temperature prior to use. The Loading buffer is light sensitive and should be protected from light when not in use.



Multiplexed sample processing workflow for manual library preparation
method using PureTarget kit 24 [ For up to 48  -plex ]

Procedure & checklist i
==| Generating PureTarget To process 8, 16 or 24 samples To process 32, 40 or 48 samples
libraries (103-329-400)
|
‘ 1 Input gDNA QC ‘ l . + * .
4 . . PureTarget library PureTarget library
2 gDNA reparr Steps 1 -7 — PureTargg}llé%iry ??Strucnon construction workflow 1 Steps 1 -7 construction workflow 2
‘ & SMRTbell bead cleanup ‘ ( samples) (24 samples) (8/16/24 samples)
v O safestop & P | Pool upto 48 samples | P
3 Dephosphorylati — . % .
‘ A ‘ Step 8 == PureTarget library cleanup Step 8 == PureTarget library cleanup
v P (8/16/24 samples) P (32/40/48 samples)
‘ 4 CAS-9 digestion ‘
& SMRThell bead cleanup & &
v O safestop — ABC [=— =] ABC
‘ 5 dA tailin ‘ Step 9 Step 9
9 (8/16/24 samples) (32/40/48 samples)
)
‘ 6 Adapter ligation ‘ & *

& SMRThell bead cleanup

¢ o Safe stop @ ” 3 o
. Nucleass fresiment Ry Note: Each PureTarget kit 24 supports the N ”
‘ & SMRThellbead cleanup ‘ / © / ©

. preparation of 24 samples. Therefore, two

‘ 8 PureTarget library cleanup

¢ o Safe stop

9 Annealing, binding & cleanup
ABC

PureTarget library prep kits are required to generate
a Revio/Vega run of 32, 40, or 48 samples . Sequence pooled samples
on one Revio or Vega SMRT Cell

‘ Sequence pooled samples
on one Revio or Vega SMRT Cell

A With manual library prep workflows using PureTarget kit 24, up to 48 samples can be A For runs with 32/40/48 samples (right figure), process two workflows in parallel:
barcoded and sequenced per Revio or Vega SMRT Cell* A Workflow 1:  Process 24 samples following protocol steps 11 7 (PureTarget library

A Multiplexed samples should be processed in batches of 8/16/24/32/40/48 samples construction); and

A For runs with 8/16/24 samples (left figure), follow protocol steps 1 i 9 to process all A Workflow 2:  Process an additional 8, 16 or 24 samples following protocol steps 1 7

samples in a single workflow A At the end of step 7, pool 32/40/48 samples and proceed with PureTarget library cleanup

(Step 8) and ABC (Step 9)

PGCBi‘ 1 For automated library prep workflows using PureTarget kit 96, 96 samples can be processed in a single workflow and pooled for sequencing on a single Revio SMRT Cell (see Procedure & checklist
i Generating PureTarget libraries with PureTarget kit 96 I Automation protocol  (103-740-800)).
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-repeat-expansion-panel-libraries.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-repeat-expansion-panel-libraries.pdf

Input DNA quality control

Before you begin, evaluate the size distribution of the input DNA using an Agilent Femto Pulse system or

TapeStation system to determine whether it is suitable for the protocol

1 Input gDNA QC
2 gDNA repair
& SMRTbell bead cleanup
% O Safe stop
3 Dephosphorylation
4 CAS-9 digestion
& SMRTbell bead cleanup
& O Safe stop
5 dA tailing
6 Adapter ligation
& SMRTbell bead cleanup
# O Safe stop
7 Nuclease treatment
& SMRTbell bead cleanup
8 PureTarget library cleanup
& O Safe stop
9 Annealing, binding & cleanup

(ABC)

PacBi®

DNA for

1. Input DNA quality control and dilution

A For viscous input DNA, it is important to homogenize
the extracted DNA prior to starting the protocol

A To homogenize the DNA, pulse-vortex and/or pipette-
mix full sample volume with standard (not wide bore)

A These steps will maintain HMW of your DNA but will
improve accuracy of quantification and subsequent

I
ules of length 030 kb
of O5 |based on /Agil én

v Step Instructions
1.1 Bring the Qubit 1X dsDNA HS working solution and standards to room temperature.
Pulse vortex and/or pipette-mix each sample 5 times to homogenize the DNA in solution.
Note: For viscous input DNA, it is important to homogenize the extracted DNA prior to start of the
12 protocol. To homogenize the DNA, pulse-vortex and/or pipette-mix full sample volume with standard
(not wide bore) tips. These steps will maintain HMW of your DNA but will improve accuracy of .
quantification and subsequent handling. tips.
1.3 Quick-spin each sample to collect liquid.
1.4 Take a 1 pL aliquot from each sample and dilute with 9 pL of Elution buffer or water.
15 Measure DNA concentration with a Qubit fluorometer using the 1X dsDNA HS kit. handling
Measure DNA size distribution with a Femto Pulse system using the gDNA 165 kb analysis kit.
16 or )
’ Measure DNA size distribution with a TapeStation system using the Genomic DNA ScreenTape ::,;,:,
Analysis 28000-
17 Aliquot or bring 1- 4 pg DNA to a final volume of 43 pL per sample (24- 93 ng/pL) with nuclease-free 26000
’ water or Elution buffer. s
SAFE STOPPING POINT - Store at 4°C 22000-
20000}
; 18000
. . . . - 16000~
A Protocol requires high-quality, high molecular weight (HMW) human o
gDNAwWithO50% of the mass of DNA i,or mol e.c
Genome quality number (GQN) at 30 Kk bo
Pulse system (or DIN >7 based on Agilent TapeStation). -
5738
A For manual workflows, recommended input DNA amount is 2 g per

sample to ensure sufficient gene copies to load and maximize
sequencing coverage. This protocol supports 1-4 €g input DNA per
sample.t

prep. I f higher coverage is needed,

1 For manual PureTarget library prep workflows, the standard input DNA mass recommended for PureTarget libraries is 2
brary

we

1300-

~116 kb
size mode§

Pt - A

é 10000~
i
b
42000
50000
165500

Size

Example Femto Pulse genomic DNA sizing QC analysis results

for high -molecular

weight

genomic DNA extracted

from a

human whole blood sample using Nanobind PanDNA Kkit.

egUsers who
ra ewing mmalgsis.d
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Genomic DNA repair and SMRTbell bead cleanup

This step repairs input genomic DNA, which increases target coverage when using lower quality gDNA.

1 Input gDNA QC
2 gDNA repair

& SMRTbell bead cleanup

2.1 Genomic DNA repair

Add the following components to a microcentrifuge tube. Adjust component volumes for the
number of samples being prepared, plus overage according to the table below.

gDNA repair master mix

Volume per 8 16 24

* o Safe stop v Reagent Component sample reactions* reactions* reactions*
) 2.1 Repair buffer 5L 48 L 96 pl 144 pl Nl
3 Dephosphorylation o
DNA repair mix 1.8 L 17.3 L 34.6 pl 51.8 pl
& End repair mix 0.2 L 1.9pL 3.8l 5.8 pl
i . Total volume 7uL 67.3 pL 134.4 pl 201.6 pl
4 CAS-9 dlgeStIOH *20% overage included
& SMRTbell bead cleanup
& O Safe stop 2.2 Pipette-mix and quick-spin the gDNA repair master mix.
5 dA tailing 23 Add 7 pL of the gDNA repair master mix to each gDNA sample from step 1.7 for a total reaction
' volume of 50 pL.
* 2.4 Pipette-mix and quick-spin.
6 Adapter ligation Run the DNA repair thermocycler program. Set the lid temperature to =65°C.
& SMRTbell bead cleanup
Step  Time Temperature
v QO safestop 25 1 60min 37°C 1—
7 Nuclease treatment 2 30min 52°C
& SMRTbell bead cleanup 3 Hold 4°C

v

8 PureTarget library cleanup

& O Safe stop

©

Annealing, binding & cleanup
(ABC)

PacBi®

.

1.2X SMRTbell bead cleanup
(Steps 2.61 2.21)

i Generating PureTarget libraries with PureTarget kit 24

A IMPORTANT! For Nanobind extracted blood (whole

blood or RBC lysis method) gDNA, this step can be
skipped. For other sample types or extraction methods,
the gDNA repair step is required to ensure sufficient
coverage.

A IMPORTANT! for Nanobind extracted saliva gDNA, a

3.1X 35% AMPure bead cleanup is required before the
start of library prep.t

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 (8-plex, 16-plex or 24-plex), plus 15%

overage according to table

IMPORTANT! Prepare the master mix immediately
before use. Keep the DNA repair mix on ice and
immediately return the DNA repair mix back to freezer
(-20°C) after use.

Run DNA repair thermocycler program
Set | id t e mpE | fldttemp. s not o
programmable, leave at 95i 105°C)

06 5

1 Note: For human saliva DNA samples extracted by Nanobind PanDNA or Nanobind CBB, a diluted (35%) AMPure bead cleanup is required to be performed before proceeding with the genomic 35
DNA repair step. Please refer to Appendix Al in Procedure & checklist

I Manual protocol (103-740-700) for details.


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf

Genomic DNA repair and SMRTbell bead cleanup (cont.)

This step repairs input genomic DNA, which increases target coverage when using lower quality gDNA. [ For
Nanobind extracted blood (whole blood or RBC lysis method) gDNA, this step can be skipped. ]

2.6 1.2X SMRTbell bead cleanup

A Add 60 pL of SMRTbell cleanup beads to each sample

1 Input gDNA QC . . . . .
Instuctions and pipette-mix DNA/bead mixture until evenly
¢ Add 60 pL of resuspended, room-temperature SMRTbell cleanup beads to each sample. distributed
- 27 Pipette-mix the beads until evenly distributed. Bead clumping may occur and is not a concern. Avoid A N . Bead cl . di
2 gDNA repair ’ over-pipetting as it may cause DNA/bead mixture to stick to the pipette tip. ote: Bead clumping may occur and Is not a concern
& SMRTbell bead cleanup 2.9 Incubate at room temperature for 10 minutes to allow DNA to bind beads. A Avoid over -pipetting as it may cause DNA/bead mixture
¢ o Safe stop 2.10 Place on a magnetic separation until beads separate fully from the solution. to stick to the plpette tlp and ClOQ the tlp
. 211 Slowly remove the cleared supernatant without disturbing the beads. Discard the supernatant.
3 Dephosphorylation ) o )
212 Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol into each
’ well. After 30 seconds, remove the 80% ethanol and discard.
¢ 213 Repeat the previous step.
- . U] N
4 CAS-9 digestion 214  Remove residual 80% ethanol and discard.
& SMRThell bead cleanup 215 Remove sample from the magnetic rack. Immediately add 68 pL of Elution buffer to each well and
. resuspend the beads.
# O Safe stop -
217 Incubate at room temperature for 5 minutes to elute DNA.
5 dA tailing 2.18 Place on a magnetic separation rack until beads separate fully from the sO
219 Slowly transfer 68 pL cleared eluate without disturbing the beads to a new tubé Discard the old
¢ : tube strip with beads.
6 Adapter ligation Optional QC step: Take a T pL each sample and measure DNA concentration with a Q
& SMRTbell bead cl 220 using the 1X dsDNA HS kit. _
ell bead cleanup ‘ A Elute sample in 68 pL of EB buffer
v O safestop 2 EIE E s °ff7°'9°°’° fEEanpe A Pipette-mix DNA/bead mixture until beads are fully
7 Nuclease reatment 2.21 Proceed to the next step of the protocol. resuspended and no cIumps appear
& SMRTbell bead cleanup SAFE STOPPING POINT — Store at 4°C ove 0°C long term
8 PureTarget library cleanup
¢ O Safe sto A Optional QC step: Measure eluted DNA concentration
P using Qubit 1X dsDNA HS kit
9 Annealing, binding & cleanup

(ABC)

PacBi®

A Expected step recovery is 70-90% per sample
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Dephosphorylation

This step dephosphoryl ates the genomi c DNA-tdigétedt er mi r
genomic DNA.

3. Dephosphorylation

1 Input gDNA QC ,
v Step Instructions A . . . :
& Add the following components to a new microcentrifuge tube. Adjust component volumes for the Prepare a reactlon master mix by addl_ng the reqwred
number of samples being prepared, plus overage according to the table below. components in the order and volume listed to a new
2 DNA repair i i
9 P Dephosphorylation master mix mlcrocenmque tube
& SMRTbell bead cleanup A .
¢ o Safe stop v I(l:l‘:ﬁ Component L::Os‘:rr:ele 8reactions* 16 reactions* 24 reactions* Ad_JUSt Component volumes for the number of SampleS
- 3.1 P P being prepared (8-plex, 16-plex or 24-plex), plus 15%
Red Cas9 buffer 8L 76.8 pL 153.6 pl 230.4 pl overaage according to table
3 Dephosphorylation Blue Phosphatase 5pL 48 L 96 pl 144 g g
Total volume 13 pL 124.8 pL 249.6 pl 374.4 pl
& *20% overage included
4 CAS-9 digestion - - - - - - —_ - - —
& SMRTbell bead cleanup 3.2 Pipette-mix the Dephosphorylation master mix and quick-spin in a microcentrifuge to collect liquid.
33 Add 13 pL of the Dephosphorylation master mix to each sample from step 2.19 for total reaction
* O Safe stop : volume of 80 pL.
3.4 Pipette-mix each sample.
5 dA tailing A
Run hosphorylation therm ler program
* Run the Dephosphorylation thermocycler program. Set the lid temperature to 295°C. u dep osphory at_o the OCyC erprog _a
. ASet the | id t éxfiplidteraptisinote
- - Step Time Temperature o
6 Adapter ligation i9 ; 20 min P programmable, leave at 95i 105°C)
& SMRTbell bead cleanup )
2 5 min 85°C
% O Safe stop 3 Hold 4°C
7 Nuclease treatment 3.6 Proceed to the next step of the protocol.
& SMRTbell bead cleanup
8 PureTarget library cleanup
& O Safe stop
9 Annealing, binding & cleanup
(ABC)

PacBi® 37



Cas9 digestion and SMRTbell

bead cleanup

This step enables digestion of double-stranded DNA at targeted regions mediated by Cas9-gRNA
ribonucleoprotein complex formation

1 Input gDNA QC
2 gDNA repair

& SMRTbell bead cleanup

% O Safe stop

3 Dephosphorylation
4 CAS-9 digestion

& SMRTbell bead cleanup

& O Safe stop

4.1 Cas9 digestion

v Step Instructions

Add the following components to a new microcentrifuge tube. Adjust component volumes for the
number of samples being prepared, plus overage according to the table below.
Cas9 digestion master mix

v Reagent Component Volume per 8 1.6 2.4
sample reactions*  reactions®  reactions*
Nuclease free water 2pL 19.2pL 38.4 pl 576l
4.1 Red Cas9 buffer 0.5puL 4.8 uL 9.6 ul 14.4 pl
Green Cas9 Nuclease 0.5pL 4.8 pL 9.6l 14.4 pl
variable PureTarget panel** 2L 19.2 uL 384 pl 57.6 pl
Total volume 5.0pL 45.6 pL 91.2 pl 136.8 pl

*20% overage included
**Repeat expansion 2.0, Carrier, or Control panel with custom guide RNA

42 Pipette-mix Cas9 digestion master mix and quick-spin in a microcentrifuge to collect liquid.
43 Add 5 pL of the Cas9 digestion master mix to each sample for total reaction volume of 85 pL.

4.4 Pipette-mix each sample

5 dA tailing
6 Adapter ligation

& SMRTbell bead cleanup

# O Safe stop

Run the Cas-9 digestion thermocycler program. Set the lid temperature to 265°C.

Step Time Temperature
45
1 60 min 37°C
2 Hold 4°C

7 Nuclease treatment
& SMRTbell bead cleanup

v

8 PureTarget library cleanup

& O Safe stop

9 Annealing, binding & cleanup
(ABC)

PacBi®

N

4.7 1.2X SMRTbell bead cleanup

v Step Instructions
4.7

Add 102 pL of resuspended, room-temperature SMRTbell cleanup beads to each sample.

Pipette-mix the beads slowly until evenly distributed. Bead clumping may occur and is not a

48 concern. Avoid over-pipetting as it may cause DNA/bead mixture to stick to the pipette tip.

B e T e I~ P Y P e e IIP o i |

g (AL

?;,ﬁm

o

Cas9 nuclease Guide RNA mix Cas9-gRNA complex

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 (8-plex, 16-plex or 24-plex), plus 15%
overage according to table

Run Cas-9 digestion thermocycler program

Set the | id t édiplidterapt iminote
programmable, leave at 95i 105°C)

Perform 1.2X SMRTbell bead cleanup

Optional QC step: Measure eluted DNA concentration
using Qubit 1X dsDNA HS kit

Expected step recovery is ~50-80% per sample
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dA tall

ThisstepenablesA-t ai | i ng of DNA -gROA digestion at safgetesl regidda s 9
5. dAtall
1 Input gDNA QC v  Step Instructions ) ) ) .
A Prepare a reaction master mix by adding the required
& Add the #gllowing components to a new microcentrifuge tube. Adjust component volumes for the components in the order and volume listed to a new
2 DNA - number of samples being prepared, plus overage according to the table below. . .
g repair microcentrifuge tube
& SMRTbell bead cleanup .
dA-tailing master mix A Adjust component volumes for the number of samples
v O safestop o Resgen Component V"F')‘;TE 8 16 24 being prepared (8-plex, 16-plex or 24-plex), plus 15%
reactions* reactions*  reactions* i
3 Dephosphorylation 5 sample overage according to table
Nuclease free water 35 34 pL 68 pl
4 dA tail buffer 5pL 48 4L 96
- - Yellow dATP (100 mM) 0.2 uL 2L 4yl 6 pl
4 SCASf ﬁ“gesgo? _ RZER  7eqoNApolymerase  13pL 125l 25 4l 37,5l
& SMRTbell bead cleanup Total volume 10 pL 96 pL 192 pl 288 pl
& O Safe stop *20% overage included
5 dA tailing 52 Pipette-mix the dA-tailing master mix and quick-spin in a microcentrifuge to collect liquid.
53  Add 10 pL of the dA-tailing master mix to each sample for a total reaction volume of 50 pL. .
& g ¢ ? g A Run dA-tail thermocycler program
54  Pipette-mix each sample. A ) - .
6 Adapter ligation Set the |id t éOomplld terapt isinote  t
& SMRTbell bead cleanup Run the dA-tail thermocycler program. Set the lid temperature to =95°C. programmable, leave at 957 105 C)
& O Safe stop .
Step Time Temperature
7 Nuclease treatment 55 1 min 37°C
& SMRTbell bead cleanup 5 5 min 72°C
v 3 Hold 4C
8 PureTarget library cleanup 56 Proceed to the next step of the protocol.
& O Safe stop
9 Annealing, binding & cleanup

(ABC)

PacBi®
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Adapter ligation and SMRTbell bead cleanup
This step ligates the indexed SMRTbell adapters to the ends of each targeted DNA fragment

6.1 Adapter ligation

PacBi®

' MPUTOPNA Q¢ v Step  Instructions AAdd4 €L SMRTbell adaptteeachi n
& 6.1 Add 4 pL. SMRTbell adapter index to each sample from Section 5 and pipette mix. sample and then tap-mix or pipette up and down 10
2 gDNA repair Add the following to a new microcentrifuge tube. Adjust component volumes for the number times (dO not vortex)
& SMRTbell bead cleanup of samples being prepared, plus overage according to the table below.
¢ o Note: Aspirate and dispense viscous ligation mix slowly to reduce liquid sticking to the
4 Safe stop exterior and interior wall of the pipette tip.
3 bephosphorviati Ligation master mix
ephosphorylation . . . .
prospnon v  Reagent Component VOMMEPEr o  ons* 16 reactions* 24 Prepare a reaction master mix by adding the required
6.2 g P sample reactions* . .
& S components in the order and volume listed to a new
Yellow Ligation mix 30 pL 264 pL 528 pl 792 pl microcentrifuge tube
4 CAS-9 digestion Ligation 1L 8.8 L 1764 6.4 ul ] 9
& SMRThell bead cleanup enhancer ' ) ' Adjust component volumes for the number of samples
* O Safe stop . . Total volume 31l 272.8 uL 545.6 pl 818.4 pl being prepared '(8-plex, 16-plex or 24-plex), plus 15%
10% overage included overage according to table
5 dA tailing B R T T I i |
ot el Tl e g T i
& 6.5 Pipette-mix each sample
6 Adapter ligation Run the Adapter ligation thermocycler program. Heating of the lid is not necessary.
& SMRTbell bead cleanup Run adapter ligation thermocycler program
v O safestop 6.6 Step fime Temperature Heating of the lid is not necessary
1 30 min 20°C or RT
7 Nuclease treatment .
& SMRTbell bead cleanup 2 Hold e
8  PureTarget library cleanup 6.7 1X SMRTbell bead cleanup Perform 1X SMRTbell bead cleanup?
¢ O safesstop EUREES Optional QC step: Measure eluted DNA concentration
8 Annealing, binding & cleanup 6.7 Add 85 pL (1X) of resuspended, room-temperature SMRThell cleanup beads to each sample. using Qubit 1X dsDNA HS kit
! 6.8 Pipette-mi il ly distributed. .
(ABC) e _ Expected step recovery is ~70-90% per sample
6.9 Incubate at room temperature for 10 minutes to allow DNA to bind beads.

R e T e T I e |

Note: For automated PureTarget library prep workflow using PureTarget kit 96, the 96 ligation reactions are pooled after the addition of SMRTbell beads into 16 pools for the post-ligation clean-up step40
i refer to Procedure & checklist

I Generating PureTarget libraries with PureTarget kit 96 I Automation protocol (103-740-800) for details regarding sample pooling procedure.
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Nuclease treatment and SMRTbell bead cleanup

Nuclease treatment step removes unligated DNA fragments?! that have not formed complete (intact) SMRTbell

7.1 Nuclease treatment
1 Input gDNA QC v  Step Instructions
& Add the following components to a new microcentrifuge tube. Adjust component volumes for the
number of samples being prepared, plus overage according to the table below.
2 gDNA repair Nuclease master mix

& SMRTbell bead cleanup Vol per 8 16 24

v Reagent Component

sample reactions* reactions*  reactions*

& O Safe stop 71

Nuclease buffer 5puL 44 L 88l
Nuclease mix 5L 44 pL 88 pl

3 Dephosphorylation 13zl
White PureTarget Nuclease 0.5pL 4.4 pL 8.8 pl 13.2pl
& Total volume 10.5puL 92.4 L 184.8 pl 277.2 pl
- - *10% overage included
4 CAS-9 digestion

7.2 Pipette-mix the Nuclease master mix and quick-spin in a microcentrifuge to collect liquid.
& SMRTbell bead cleanup

7.3 Add 10.5 pL of Nuclease master mix to 40 pL of each sample for a total volume of 50.5 pl.

& O Safe stop

7.4 Pipette-mix each sample.

A tailin
5 dA tailing Run the Nuclease treatment thermocycler program. Set the lid temperature to 265°C.

v

WE Step Time Temperature
6 Adapter ligation 1 60 min 37° C
& SMRTbell bead cleanup 2 Hold rc
& O Safe stop
7 Nuclease treatment v

& SMRTbell bead cleanup

Sample pooling and 1.2X SMRTbell bead cleanup
v (Steps 7.61 7.19)

8 PureTarget library cleanup v

& O Safe stop .
A bindna g Concentrate samples with 1.2X SMRTbell bead cleanup
nneaing. (AnB(';r;g cleantp (Steps 7.2071 7.33)

©

. 1 Unligated DNA fragments comprise the majority of DNA fragments present prior to this step.
PqCBl‘ 2 Refer to Procedure & checklist i Generating PureTarget libraries with PureTarget kit 96
steps for automated library prep workflows.

T Automation 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 (8-plex, 16-plex or 24-plex), plus 15%
overage according to table

A Run nuclease treatment thermocycler program

Aset the 1id t éqiplidtenptisinote
programmable, leave at 95i 105°C)

Note:

A Manual PureTarget library prep workflow using

PureTarget kit 24 employs one round of nuclease
treatment

A Automated PureTarget library prep workflow using

PureTarget kit 96 employs two rounds of nuclease
treatment. 2

(103-740-800) for details regarding nuclease treatment and post-nuclease cleanup 41
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Nuclease treatment and SMRTbell bead cleanup (cont.)
Pool samples for post-nuclease cleanup and concentration steps using SMRTbell cleanup beads

7.6 Sample pooling and 1.2X SMRTbell bead cleanup

A Pool nuclease-treated libraries from Step 7.5 in groups

of 8 (i . e. fora8inaksaniple vobof4 @4 ! ¢
1 Input gDNA QC .
. u |
puto ? A Perform 1.2X SMRTbell bead cleanup by adding 4 8 5
v T e e e e of SMRTbell cleanup beads to each 8-plex pool
2 gDNA repair 77 Add 485 pL of SMRThell cleanup beads to each pooled nuclease-treated sample. Pipette-mix until
& SMRTbell bead cleanup the. beadts are evenl;.tdlstn!auted. : - .
7.8 Quick-spin the tube in a microcentrifuge to collect all liquid from the sides of the tubes. A Elute each 8-plex p00|ed sample in5 5 af EB buffer
¢ o Safe StOp i o O, o Ot i i O (TR BB o ope S ol s e Bt I e ity
) P s gl i A TSyl W B i S S S il N iy G e
3 Dephosphorylation 715 Remove from the magnetic rack. Immedia?ely add 55 pL of Elution buffer to each tube and — A SIowa transfer5 5 of tleared eluate from all tubes
resuspend the beads by pipette mixing until resuspended. int - 1.5 mL DNA LoBind tub
& 7.16  Incubate at room temperature for 5 minutes to elute DNA. lniore, slingfe sk e i EIEIre b
4 CAS-9 digestion 7.17  Place on a magnetic separation rack until beads separate fully from the solution. A Proceed to Step 7.20 if total pooled sample volume >55
& SMRTbell bead cleanup Slowly trqnzferbSS pL cleared eluate from each nuclease reaction and pool into a new 1.5 mL ¢ L otherwise proceed directly to Step 7.32 for QC
DNA LoBind tube.
v O safestop
5 dA tailing 718 18;')% o tlw Alf Step 7.18 total Conudnteatt
24-plex 165 pi* dl samples by adding 1.2X SMRTbell cleanup beads to
4 48-plex 330 pi* pooled samples from Step 7.18
6 Adapter Iigation * requires concentration step if volume is >55 pl — proceed to step 7.20
& SMRTbell bead cleanup 19 ?rgé:?ed to the step 7.20 if the pooled volume is greater than 55 pL; atherwise proceed to step Plex Total pooled volume  SMRTbell cleanup beads volume
.32 for QC. 16-plex
v O saesr les with bell bead cl 2plex
> Niclonse Teatmant 7.20 Concentrate samples with 1.2X SMRTbell bead cleanup 48-plox
S YRTorl oo son.
A Elute concentrated samplesin5 5  ef EB buffer
& Add 1.2X volume of SMRTbell cleanup beads to the sample from step 7.18.
7.20 —
8  PureTarget library cleanup Plex  Total pooled volume SMRTbell cleanup beads volume
T R S R Sy S o | A For manual workflows:  Expect an overall recovery of
¢ O safe stop L e e e e 0.05-0.5% relative to the starting input gDNA total mass?
QC step: Take a 1 pL aliquot from each sample and measure DNA concentration with a Qubit A . . .. . . .
9 Annealing, binding & cleanup 732 fluorometer using the 1X dsDNA HS kit. H|gher-than-expected yields may |nd|cat.e.|.neff|0|ent
(ABC) Expect an overall recovery of 0.05-0.5% relative to the starting gDNA total mass. nuclease digestion, or sample incompatibility. Refer to
e Appendix A2 for recommendations to further digest sample

PqCBi‘ 1 Referto Procedure & checklist i Generating PureTarget libraries with PureTarget kit 96 T Automation protocol (103-740-800) for details regarding post-nuclease cleanup procedure and 42
expected recovery yields (~0.01-0.1%) for automated library prep workflows using PureTarget kit 96, which differ from those shown here for manual library prep workflows using PureTarget kit 24.
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PureTarget library cleanup
Perform final library cleanup using PureTarget cleanup kit to prepare the SMRTbell library for sequencing

1 Input gDNA QC
2 gDNA repair

& SMRTbell bead cleanup

& O Safe stop

3 Dephosphorylation
4 CAS-9 digestion

& SMRTbell bead cleanup

‘z O Safe stop

5 dA tailing
6 Adapter ligation

& SMRTbell bead cleanup

& O Safe stop

7 Nuclease treatment
& SMRTbell bead cleanup

v

8 PureTarget library cleanup

& O Safe stop

©

Annealing, binding & cleanup
(ABC)

chBi‘ 1 Perform one cleanup reaction per final pool of 96 PureTarget samples for automated library prep workflows using PureTarget kit 96 ( refer to Procedure & checklist

Add PureTarget Cleanup Buffers 1, 2
+ 3 to library (1 min RT)

l

Centrifuge at 13,000xg (2 min RT)

l

Transfer clear supernatant
(containing library) to clean LoBind
tube & discard pellet (containing
unwanted species = A)

l

Add PureTarget cleanup beads (@) +
PureTarget cleanup binding buffer to
library (10 min RT)

PureTarget library cleanup procedure overview

Collect PureTarget cleanup beads on
magnet and discard supernatant

l

Wash bead-bound library with
PureTarget cleanup wash buffer

l

Wash bead-bound library with
80% EtOH

=

Elute library from beads using EB
buffer (15 min RT)

'D

V> 2

A Perform one cleanup reaction per final pool of 8 i 48 PureTarget samples for manual library prep workflows using PureTarget kit 241

A All reagents in the PureTarget cleanup kit should be stored at room-temperature; do not chill or freeze any reagent

A Vortex buffers in the PureTarget cleanup kit prior to use
A Prior to the first use of the PureTarget cleanup beads kit, add 15 mL of 200 Proof ethanol to PureTarget cleanup wash buffer and mix well

libraries with PureTarget kit 96 1 Automation protocol (103-740-800) for further details regarding PureTarget library cleanup step).

T Generating PureTarget

43
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PureTarget library cleanup (cont.)
Perform final library cleanup using PureTarget cleanup kit to prepare the SMRTbell library for sequencing

8. PureTarget Cleanup of the SMRTbell library

Instructions

A Add PureTarget cleanup buffers 1,2 and 3  to

Add 28 pL PureT tcl buffer 1 to 55 pL SMRTbell lib fi tep 7.31 and pipette- . .
1 Input gDNA QC e ®)to55u T L LIRS L S SMRTbell library sample (5 5 )snlthe order shown
& Add the following components to a new microcentrifuge tube. - Prepare a master mix of PureTarget_cIea_nup Buffer 2 and
- PureTarget cleanup buffer 2+3 mix Buffer 3 by combining equal
2 gDNA repair buffer)
& SMRTbell bead cleanup . Resgent . . Volume Volume _
cagen omponen per sample i(:c“lfl’dafc% - Add PureTarget cleanup buffer 1 to SMRTbell library
* O Safe stop before adding the master mix containing PureTarget
8.2 Blue PureTarget cleanup buffer 2 14 puL 18 pl |_ buff 28&3
3 Dephosphorylation Green PureTarget cleanup buffer 3 14pL 18 pl cleanup bufters
Total volume 28 L 36 ul A Note: After adding the PureTarget cleanup buffer 2/3
v Pulse vortex to mix and quick-spin. mixture to the sample, the solution will turn opaque and
- - Important: PureTarget cleanup buffer 2 and buffer 3 must be pre-mixed prior to adding to cloudy after homoaenous mixina: a white jelly-like pellet
4 CAS-9 digestion sample. If added individually to sample, sample recovery may be low. T y ft i gf i 9 Jelly P
& SMRTbell bead cleanup Add 28 pL PureTarget cleanup buffer 2+3 mix to the mixture from step 8.1 and pipette-mix. The LIRSt RESlg 2uloin
8.3  solution will turn opaque and cloudy after homogenous mixing. Incubate at room temperature for 1
O Safe stop minute.
5 dA tailing 84  Centrifuge at 13,000 =g for 2 minutes at room temperature.
85 Taking care to avoid the pellet, transfer 95 pL of the clear supernatant to a clean 1.5 mL LoBind
& . tube. Discard the tube with pellet.
— Thoroughly resuspend PureTarget cleanup beads by pulse-vortexing and quick spin. Add 5 pL of
6 Adapter ligation 86 fully resuspended PureTarget cleanup beads to 95 pL of the sample from step 8.5.
& SMRTbell bead cleanup o
8.7  Add 100 pL of PureTarget cleanup binding buffer to the sample from step 8.6.
* O Safe stop 88 Pipette-mix until evenly distributed. Incubate at room temperature for 15 mins, with periodic
7 Nuclease treatment ) pipette-mixing to ensure that beads are resuspended during the entire incubation.
& SMRTbell bead cleanup 8.9  Quick-spin the tube in a microcentrifuge to collect all liquid from the sides of the tubes.
& 810 Place the tube in a magnetic separation rack until beads separate fully from the solution.
8 PureTarget library cleanup 8.11 Slowly remove the cleared supernatant without disturbing the beads. Discard the supernatant.
Slowly dispense 500 pL of PureTarget cleanup wash buffer (with ethanol added) into the tube.
812 Remove the tube from the magnetic separation rack and gently resuspend the beads. Close the
Safe stop - ; - .-
tube cap and invert the tube 5 times to wash off any residual PureTarget Cleanup Binding Buffer. A Prior to the first use of the PureTarget cleanup beads
9 Annealing, ?Anéjg;g & cleanup 8.13  Place the tube in a magnetic separation rack until beads separate fully from the solution. kit, add 15 mL of 200 Proof ethanol to PureTarget
814  Slowly remove the cleared supernatant without disturbing the beads. Discard the supernatant. cleanup wash buffer and mix well

B e T S BN R TP ’A_\_-’_-M mad i, _a
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PureTarget library cleanup (cont.)

Perform final library cleanup using PureTarget cleanup kit to prepare the SMRTbell library for sequencing
8. PureTarget Cleanup of the SMRTbell library (cont.)

1 Input gDNA QC
2 gDNA repair
& SMRTbell bead cleanup
¢ O Safe stop
3 Dephosphorylation
4 CAS-9 digestion
& SMRTbell bead cleanup
# O Safe stop
5 dA tailing
6 Adapter ligation
& SMRTbell bead cleanup
¢ O Safe stop
7 Nuclease treatment
& SMRTbell bead cleanup
8 PureTarget library cleanup
¢ O Safe stop
9 Annealing, binding & cleanup

(ABC)

For automated

PacBie . "

ng

v  Step

Instructions

Elute cleaned library (containing up to 48-plex) into2 6 ¢
of EB

A Take 1 nmi to perform DNA concentration QC using Qubit

dsDNA HS kit
A Use remaining 25 ni. to proceed with sample setup (ABC?)

A QC step: Measure DNA concentration using Qubit 1X

dsDNA HS kit

A For manual workflows:  Expected recovery is ~0.02 i
0.2% relative to starting input gDNA mass (e.g., ~10 ng
T 100 ng of final library per 48-plex when starting with

1.0 e€g péer sampl e)
A Note: Significantly higher recoveries could indicate a

8.15 Slowly dispense 500 L of fresh 80% ethanol into the tube without disturbing the beads.
8.16  After 30 seconds, remove the 80% ethanol and discard.
It is critical to remove residual 80% ethanol for efficient elution:
¢ Remove the tube from the magnetic separation rack.
817 ® Quick-spin the tube in a microcentrifuge.
’ e Place the tube back in a magnetic separation rack until beads separate fully from the solution.
* Remove residual 80% ethanol and discard.
e Airdry the bead pellet for 2 mins. -
818 Remove the tube from the magnetic rack. Add 26 pL of Elution buffer and resuspend the beads by
’ gentle vortexing.
819 Incubate at room temperature for 15 minutes to elute DNA, with gentle vortexing every 5 mins to
: fully resuspend the beads.
8.20 Place the tube in a magnetic separation rack until beads separate fully from the solution.
821 Slowly transfer 26 pL cleared supernatant without disturbing the beads to a new 1.5 mL DNA
) LoBind tube.
QC step: Take a 1 yL aliquot from the sample and measure DNA concentration with a Qubit
fluorometer using the 1X dsDNA HS kit.
8.22

sample type incompatibility or an issue with the
nuclease treatment step

Expect a step recovery of 40-60%, and an overall recovery of 0.02-0.2% relative to starting gDNA
total mass. For example, starting with 1.0 pg gDNA per sample for a 48-plex prep to load on Revio
with SPRQ, the final mass of the pooled 48-plex library recovered at this step is expected to be in
the range of 10 ng- 100 ng.

Proceed to Step 9 to perform sample setup (ABC) and final dilution

library prep workflows using PureTarget kit 96: Expect an overall recovery of 0.005-0.05% relative to starting gDNA total mass, and a step recovery of 40-60%. For example,
with 1.

SAFE STOPPING POINT - Store at 4°C overnight or -20°C long term

For primer annealing, polymerase binding & complex cleanup
(ABC) and final dilution steps, follow sample setup

instructions provided in Procedure & checklist T Generating
PureTarget libraries with PureTarget kit 24 i Manual
protocol (103-740-700) [ or Procedure & checklist 1
Generating PureTarget libraries with PureTarget kit 96 |
Automation protocol (103-740-800) if using automation ] i
Do not use SMRT Link Sample Setup

.

(Do not use SMRT Link Sample Setup)

5 e©€g input per-plexlibrapy lemvered ahthis step is expectad to esin tlvefrange of ¥.@ ogi 7 dg. 9 6 45
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Sample setup and run design recommendations for PureTarget libraries
Key sample setup and run design setup parameters for Revio and Vega systems

Vega system recommended settings Revio system recommended settings

Workflow Key setup parameters

for PureTarget libraries

Library type Standard
Sample Primer Standard sequencing primer
setup
Polymerase kit Vega polymerase kit Revio SPRQ polymerase kit
Application type PureTarget repeat expansion / PureTarget carrier / PureTarget custom
Library type Standard
Insert size (bp) 5000
P ——
Library concentration (pM) <user-specified>2
Movie acquisition time 24 hours
Use adaptive loading N/A NO3
Run | o
design Data options Include base kinetics = NO

Consensus Mode = MOLECULE

PureTarget repeat expansion panel 2.0:
Add Analysis = YES
Analysis Workflow = PureTarget repeat expansion
PureTarget carrier panel:
Analysis options 4 Add Analysis = YES
Analysis Workflow = Target Enrichment®
PureTarget custom panel:

Add Analysis = YES
Analysis Workflow = Target Enrichment®

4 Users who prefer to use command line tools may configure SMRT Link to perform automatic demultiplexing only. Demultiplexed BAM files may then be
transferred for downstream command line analysis.

chBi‘ 5 SMRT Link Target Enrichment analysis application features a generalizable workflow that can be used to evaluate PureTarget panel performance QC
(see SMRT Link user guide for further details.)

For PureTarget samples, specify

Insert Size = 5000 bp *

1 Note: This 65000 bpd val
placeholder since the actual average insert size
distribution of PureTarget repeat expansion
samples may vary .

If you calculate your PureTarget library
concentration, enter it i but if not, enter
D&

2 Note: For PureTarget samples, run conditions
are not impacted by insert size or library
concentration.

IMPORTANT! For Revio system,

specify Use Adaptive Loading = NO 3

3 Note: In SMRT Link v25.3, Adaptive Loading
is ON by default for all Revio system run designs.
For PureTarget libraries, specify Adaptive
Loading = NO to enable correct sample
immobilization conditions to be used on the Revio
system. PureTarget samples should not be
included in the same run design as other sample
types that require Adaptive Loading to be enabled
(If an attempt is made to save a Revio run design
with Adaptive Loading = YES and the run includes
one or more PureTarget samples, then an error
window will appear prompting the user to specify
NO for Use Adaptive Loading.)

47



Sample setup workflow overview for PureTarget libraries

Follow sample setup instructions for PureTarget libraries in Procedure & checklist

not use SMRT Link Sample Setup

1 Anneal sequencing primer

|

2 Bind sequencing polymerase

|

3 Clean up SMRTbell complexes

|

4 Internal control dilution
5 Final loading dilution

A Use entire volume (2 5 )fL
final PureTarget library per
ABC reaction

A After complex cleanup, elute
samples in Loading buffer
and add specified volume of
diluted sequencing control

- Do not use SMRT Link
Loading Calculator

chBi‘ 1 For PureTarget samples, always use the fixed volumes shown in the tables of the procedure for each pooled batch i

ABC procedure for PureTarget kit 24  manual workflows
(8-, 16-, 24- or 48-plex)

Perform one ABC reaction per final
pool of 81 48 samples in 25 i)

P & C i Generating PureTarget

libraries with PureTarget kit 24 i
Manual protocol (103-740-700)

v Step Instructions

Prepare the appropriate velume of master mix with 10% overage using the per reaction volumes listed
below.

Annealing mix
91 v Tube Component Volume
Light blue Annealing buffer 12.5L
Light green  Standard sequencing primer 12.5 L

Total volume 25 pL

9.2 Pipette-mix the Annealing mix and quick spin to collect liquid.
NN Pl B it i i ,_...--Ar."-\m,“.-d

pre T g A TR i il W itV o g gl W -
Prepare sample for sequencing. Add the following components for the appropriate sequencing

platform.
10.4 Component Revio SPRQ Vega
Sample from step 9.22 23 L 98 pl
Diluted internal sequencing control (Dilution 3) 1pL 3pl
Total volume 24 uL 101 pl

Load the Sequencing sample and control prepared in step 10.4. Load the exact volume indicated
for the appropriate sequencing platform.

Revio SPRQ: 23 pL
Vega: 100 pL

Y

Sequence pooled samples on

one Revio or Vega SMRT Cell 4@ (-] 'H

value or multiplex level of the batch.

library prep protocol i Do

ABC procedure for PureTarget kit 96  automated workflows

(96-plex)

Perform one ABC reaction per final
pool of 96 samples in 25 ni)

P & C i Generating PureTarget

libraries with PureTarget kit 96 1
Automation protocol (103-740-800)

v Step Instructions

Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
below.

Annealing mix
Volume (overage

91 v Tube Component Volume included)
Light blue Annealing buffer 12.5pL 15l
Light green Standard sequencing primer  12.5 uL 15l
Total volume 25pL 30 pl

an i mttn cmfes tlam A e mabim smnies mm ol mesinls i dn mallaas i

‘r,'-"""’“""‘“‘—-—‘-—""""' “4....-"‘*""*%"""

'—‘-Jwﬁ"f..‘w“#l"“_-"#'rﬂl—(‘
Prepare sample for sequencing. Add the following components to the Revio SPRQ sequencing

reagent plate.
Sequencing reagent plate sample
104 Component Volume
' Sample from step 10.22 23 L
Diluted internal sequencing control (Dilution 3) 1L
Total volume 24 uL
Load exactly 23 pL of sample prepared in 10.4 per sequencing well or store at 4°C for up to 24
10.5 o
hours before use. For long-term storage, store the sample at -20°C.
5
Sequence pooled samples on @
one Revio SMRT Cell /

Do not adjust reagent volumes based on the measured sample concentration 48
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SMRT Link Run Design options for PureTarget libraries I Sample indexing
Specifying sample indexing (barcoding) information for Revio and Vega systems

Samples

Specify Indexes FASTA = SMRTbell adapter indexes

- Sample is indexed © YES NO

Default = YES for Sample is indexed ';:'e’_‘e: SMRTbell adapter indexes
quire

Biosample names @ Interactively | From a File

Required
Example PureTarget library molecule containing SMRTbell indexed adapters 1 at both ends
AN A
‘:::-; B3sRssREEEEEREEEE BN EY RN EEE RN ENEERNEEEEERERRNTIIRIEEEmssEeERIEEESEREIIEEERRREERRRE in;’v'i!-::;

'b,‘”._(‘ f f ,.‘v- wt®

Both forward & reverse terminal SMRTbell adapters contain the same barcode sequence

Example interactive biosample name specification for a multiplexed PureTarget library sample

Barcode Selector and Sample Name Editor @ Barcode Selector and Sample Name Editor @ SMRTbell
adapter indexes
Available Barcodes Included Barcodes X .
Available Barcodes Included Barcodes SMRT Link >hc2001
Filter... Filter..
Filter... Filter... ; ATCGTGCGACGAGTAT
a Barcode IT O Barcode i1 Bio Sample i1 ‘
arcode reote o >amee () Barcode 1T O Barcode 1T Bio Sample 1T - >bc2002
# [ be2001-bc2001 ‘ TGCATGTCATGAGTAT
w0 bc2003--bc2003 | bc2001--bc2001 PureTarget_Sample_1 \
# [J  be2002--bc2002 ————) >pc2003
S| bc2004--bc2004 | bc2002--bc2002 PureTarget_Sample_2
# [ bc2003-bc2003 ACGAGTGCTCGAGTAT
it [ bc2005--bc2005 Data Management
[0 be2004--bc2004 >pc2004
TGCAGTGCTCGAGTAT

o
PqCBl‘ 1 SMRTbell adapter index plate 96A (102-009-200) contains 96 indexed SMRTbell adapters in plate format (1 sample per index). The plate includes indexes bc2001i bc2096. 49
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SMRT Link Run Design options for PureTarget libraries | Data options
Specifying data options for Revio and Vega systems

Data Options

Specify Include Base Kinetics = NO

Include Base Kinetics @ YES © NO -
Consensus Mode & MOLECULE ) STRAND
Specify Consensus Mode = MOLECULE !
Assign Data To Project @ General Project

Can leave Include Base Kinetics and Consensus Mode
fields at their default settings for PureTarget library samples

PqCBi‘ 1 Molecule Consensus Mode - generates a single circular consensus sequencing read for a given library insert molecule. Strand Consensus Mode - generates a consensus sequence for each
strand (forward & reverse) of a given library insert molecule.

50



SMRT Link Run Design options for PureTarget libraries I Analysis options
1. Specifying PureTarget analysis options for Revio and Vega systems 1 Add analysis

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

icati : icati . Application
Appllcatl.on PureTarget repeat expansion Appllcatl.on PureTarget carrier . PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options
Add Analysis @ YES () NO Add Analysis @ YES (. NO Add Analysis @ YES () NO

Analysis Name

Reguired

SelectAnalysis qurEkﬂQW PureTarget repeat expansion
quired

Reference Genome F Human Genome hg38, with Gencode v39 annotations

m m ¢

Analysis Name
Required

Select Analysis Workflow
Required

Reference Set

Target Enrichment

Human Genome hg38, with Gencede v39 annotations

m m N

Analysis Name

Select Analysis Workflow
Required

Reference Set

Target Enrichment

Human Genome hg38, with Gencode v39 annotations

m m N

Target and repeat definitior PureTarget repeat expansion panel 2.0 Target S Te Target S¢
Mark PCR d Mark PCR d
Add Analysis @ YES () NO Add Analysis @ YES () NO Add Analysis @ YES () NO

Default = YES for Add Analysis ! Default = YES for Add Analysis 1 Default = YES for Add Analysis !

1 Users have two options for analysis when setting up sequencing runs in SMRT Link. For the fastest turnaround time, users can specify to add the desired PureTarget analysis in their run design and
analysis will be automatically performed when sequencing is complete. Alternatively, users who prefer command line analysis may configure SMRT Link to perform automatic demultiplexing only. 51
Demultiplexed BAM files may then be transferred for downstream command line analysis using appropriate PacBio or PacBio Compatible software tools.
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SMRT Link Run Design options for PureTarget libraries

I Analysis options
2. Specifying PureTarget analysis options for Revio and Vega systems i Analysis workflow selection?

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

Application . Application . Application
PP ) PureTarget repeat expansion PP ) PureTarget carrier PP ) PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options
Add Analysis @ YES () NO Add Analysis @ YES (. NO Add Analysis @ YES () NO
Analysis Name Analysis Name Analysis Name
Required Required Required
L Wil PureTarget repeat expansion e Target Enrichment e Target Enrichment
d Required Required

Require

Reference Genome Fequired

Target and repeat definitions 7eu e

Human Genome hg38, with Gencode v39 annotations

PureTarget repeat expansion panel 2.0

Select Analysis Workflow
Required

PureTarget repeat expansion

m m 4

A SMRT Link PureTarget repeat expansion analysis

application produces target enrichment summary QC

statistics and uses tandem repeat genotyping tool

(TRGT) for variant calling and for visualization

PacBi®

Reference Set required

Target Set Required

Mark PCx

Human Genome hg328, with Gencode v39 annotations

PureTarget carrier panel 1.0

ON OFF

m m 4

Reference Set required

Target Set Required

Mark PCR duplicat

Select Analysis Workflow
Required

Target Enrichment

A SMRT Link Target Enrichment analysis application
produces target coverage summary QC statistics for

PureTarget libraries

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.

Human Genome hg38, with Gencode v39 annotations

m m !

ON OFF

Select Analysis Workflow
Required

Target Enrichment

A SMRT Link Target Enrichment analysis application
produces target coverage summary QC statistics for

PureTarget libraries
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SMRT Link Run Design options for PureTarget libraries

I Analysis options
3. Specifying PureTarget analysis options for Revio and Vega systems i Reference set selection?

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

Application . Application . Application
PP ) PureTarget repeat expansion PP ) PureTarget carrier PP ) PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options
Add Analysis @ YES NO Add Analysis  © YES NO Add Analysis @ YES NO

Analysis Name
Required

Select Analysis Workflow
Required

PureTarget repeat expansion

Analysis Name
Required

Select Analysis Workflow
Required

Target Enrichment

Analysis Name
Required

Select Analysis Workflow
Required

Target Enrichment

Reference Genome Required

Human Genome hg38, with Gencode v39 annotations

Reference Set reguired

Human Genome hg38, with Gencode v39 annotations

Reference Set Required

Human Genome hg38, with Gencode v39 annotations

Target and repeat definitions Required

PureTarget repeat expansion panel 2.0

m ml ¢

Reference Genome Required

Human Genome hg38, with Gencode v39 annotations

A Specify a reference genome against which to align

the reads

A Default set = Human Genome hg38, with Gencode

v39 annotations

PacBi®

Target Set Required

Mark PCR duplicates

PureTarget carrier panel 1.0

ON O OFF

m ml N

Target Set Required

Mark PCR duplicates

Reference Set required

Human Genome hg38, with Gencode v39 annotations

A Specify a reference set against which to align the

reads

A Default set = Human Genome hg38, with Gencode

v39 annotations

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.

ON ©O OFF

m m N

Reference Set required

Human Genome hg38, with Gencode v39 annotations

A Specify a reference set against which to align the

reads

A Default set = Human Genome hg38, with Gencode

v39 annotations
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SMRT Link Run Design options for PureTarget libraries

I Analysis options

4. Specifying PureTarget analysis options for Revio and Vega systems i Target set selection?!

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

icati : icati . Application
Appllcatl.on PureTarget repeat expansion Appllcatl.on PureTarget carrier . PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options

Add Analysis @ YES () NO

Analysis Name
Required

Select Analysisorkfiow PureTarget repeat expansion
Required

Reference Genome Required Human Genome hg38, with Gencode v39 annotations

Add Analysis @ YES (. NO

Analysis Name
Required

Select Analysis Workflow Target Enrichment
Required

Reference Set reguired Human Genome hg38, with Gencede v39 annotations

Add Analysis @ YES () NO

Analysis Name
Required

Select Analysis Workflow e
Required

Reference Set Required Human Genome hg38, with Gencode v39 annotations

Target and repeat definitions Requied  PureTarget repeat expansion panel 2.0

Iml m ¢

Target Set Required PureTarget carrier panel 1.0

Iml m N

Target Set Required

< User-specified >

ml m N

Advanced Parameters

Target and repeat definitions rRequired

PureTarget repeat expansion panel 2.0

A Specify a target and repeat definition browser
extensible data (BED?) dataset

A Default set = PureTarget repeat expansion panel
2.0

PacBi®

Mark PCR duplicates & ON © OFF

Mark PCR duplicates @ ON © OFF

Target Set Required PureTarget carrier panel 1.0

A Specify a target definition BED? dataset
A Default set = PureTarget carrier panel 1.0

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.
2 Only reads that map within the target regions in the BED file are included in the analysis. For more information about BED file format requirements, see SMRT Link User Guide (Documentation).

Target Set Required < User-specified >

A Specify a target definition BED? dataset

A User must manually specify the desired BED set

(no default set is specified)

A Recommend to include positive control target

sequences corresponding to PureTarget control

panel (103-633-300)
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SMRT Link Run Design options for PureTarget libraries I Analysis options

5. Specifying PureTarget analysis options for Revio and Vega systems i Mark PCR duplicates?

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

Application . Application . Application
PP ) PureTarget repeat expansion PP ) PureTarget carrier PP ) PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options
Add Analysis @ YES () NO Add Analysis @ YES (. NO Add Analysis @ YES () NO

Target and repeat definitions Required

Analysis Name
Required

Select Analysis Workflow

PureTarget repeat expansion
Required

Reference Genome Required Human Genome hg38, with Gencode v39 annotations

PureTarget repeat expansion panel 2.0

Analysis Name
Required

Select Analysis Workflow
Required

Reference Set reguired

Target Enrichment

Human Genome hg38, with Gencode v39 annotations

Analysis Name
Required

Select Analysis Workflow
Required

Reference Set Required

Target Enrichment

Human Genome hg38, with Gencode v39 annotations E

Target Set Required PureTarget carrier panel 1.0 Target Set Required
Mark PCR duplicates @ () ON @ OFF Mark PCR duplicates @ () ON  © OFF
No Mark PCR duplicates option Mark PCR duplicates @ ) ON @ OFF Mark PCR duplicates @ ) ON @ OFF

A Mark PCR duplicates option is not displayed

A PureTarget repeat expansion analysis

application workflow does not include mark PCR
duplicates

A Mark PCR duplicates option is displayed

A For PureTarget carrier analysis application
workflow, Mark PCR duplicates = OFF (default)

A Mark PCR duplicates option is displayed

A For PureTarget custom analysis application
workflow, Mark PCR duplicates = OFF (default)

PacBi®

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.
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SMRT Link Run Design options for PureTarget libraries

I Analysis options
6. Specifying PureTarget analysis options for Revio and Vega systems i Advanced Parameters!

PureTarget repeat expansion panel PureTarget carrier panel PureTarget custom panel

icati : icati . Application
Appllcatl.on PureTarget repeat expansion Appllcatl.on PureTarget carrier . PureTarget custom
Required Required Required
Analysis Options Analysis Options Analysis Options

Add Analysis @ YES () NO

Analysis Name
Required

Select Analysis Workflow

PureTarget repeat expansion
Required

Reference Genome Required Human Genome hg38, with Gencode v39 annotations

Target and repeat definitions Required

PureTarget repeat expansion panel 2.0

Add Analysis

Analysis Name
Required

Select Analysis Workflow
Required

Reference Set reguired

Target Set Required

O YES ( NO

Target Enrichment

Human Genome hg38, with Gencode v39 annotations

PureTarget carrier panel 1.0

Add Analysis

Analysis Name
Required

Select Analysis Workflow
Required

Reference Set Required

O YES  NO

Target Enrichment

m m N

Human Genome hg38, with Gencode v39 annotations E

Target Set Required

— -
Mark PCR duplicates @ () ON @ OFF Mark PCR duplicates @ () ON  © OFF
Advanced Parameters
e -_—
_— s —

l 1

Optionally specify Advanced Parameters Optionally specify Advanced Parameters

A Example Advanced Parameters:
A Include Fail Reads (Leave default = ON)3
A Perform variant calling (Leave default = OFF)4
A Padding around regions (bp) (Leave default = 0)

A Example Advanced Parameters:

A Optionally specify sample karyotypes (XX or XY;
default = XX for unlisted samples)?

Optionally specify sample karyotypes since ploidy is considered when genotyping X-c hr o mo s o me

a »h W N P

PacBi®

See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.

repeats.
Include Fail Reads should be set to ON for PureTarget applications. Use of fail reads increases sensitivity to detect long repeat expansions in PureTarget libraries.

Perform variant calling should be set to OFF for PureTarget applications. For PureTarget carrier panel analysis, optionally call variants using the PureTarget Carrier Pipeline analysis workflow.

!

Optionally specify Advanced Parameters

A Example Advanced Parameters:
A Include Fail Reads (Set to = ON)3
A Perform variant calling (Leave default = OFF)4
A Padding around regions (bp) (Set to = 0)5

lWoSavhpld, e &kchery ot hyqpeldéd Heold owed by one
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Padding around regions should be set to 0 for PureTarget applications. This parameter adds padding on each side of regions specified in the target BED file.
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SMRT Link Run Design options for PureTarget libraries

6. Specifying PureTarget analysis options for Revio and Vega systems i Advanced Parameters!

PureTarget repeat expansion panel

I Analysis options

Advanced Analysis Parameters

Appllcatl.on PureTarget repeat expansion
Required
Analysis Options

Add Analysis @ YES () NO

Analysis Name
Required

Select Analysis Workflow

PureTarget repeat expansion
Required

Reference Genome Required Human Genome hg38, with Gencode v39 annotations

Target and repeat definitions Requied  PureTarget repeat expansion panel 2.0

m m ¢

Sample karyotypes i ]

Choose file Browse

—
Advanced Parameters
_—

l

Optionally specify Advanced Parameters

A Example Advanced Parameters:

A Optionally specify sample karyotypes (XX or XY;

default = XX for unlisted samples)?

Compute Settings @

-- select --

L3

Target order in boxplots &

BED order

4

Add Task Memory (MB) (7]

0

ﬂ Cancel

PGCB" 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.
I 2 Optionally specify sample karyotypes since ploidy is considered when genotyping X-c hr o mosome repeat s.

[WoSavhpldy, e &kchery ot hyqpweldéd KHeld owed by o™



https://www.pacb.com/support/documentation/

SMRT Link Run Design options for PureTarget libraries

I Analysis options

6. Specifying PureTarget analysis options for Revio and Vega systems i Advanced Parameters!

PureTarget carrier panel

Appllcatl.on PureTarget carrier
Required
Analysis Options

Add Analysis

Analysis Name
Required

Select Analysis Workflow
Required
Reference Set reguired

Target Set Required

Mark PCR duplicates (]

O YES ( NO

Target Enrichment

Human Genome hg38, with Gencode v39 annotations

PureTarget carrier panel 1.0

ON © OFF

Advanced Parameters
_—

!

Optionally specify Advanced Parameters

A Example Advanced Parameters:

A Include Fail Reads (Leave default = ON)2

A Perform variant calling (Leave default = OFF)3

A Padding around regions (bp) (Leave default = 0)

A W N P

PacBi®

Advanced Analysis Parameters

Include Fail Reads @

O ON  OFF

Perform variant calling @

() ON © OFF

ompressed Identity (%) @

Leave at default setting (ON)

Target order in boxplots @

BED order

Advanced pbsv Options @

Minimum Reads that Support Variant (total
over all samples) @

3

Maximum number of parallel tasks @

5120

AL

of Reads that Support Variant (any

Leave at default setting (0)

Use GPU if available @

O ON  OFF

Compute Settings @

4

-- select --

Min. CCS Predicted Accuracy (Phred Scale) (7]

20

Identify Duplicates Across Sequencing Libraries

@
©O ON () OFF
Minimum Length of Structural Variant (bp) @

20

Minimum Reads that Support Variant (any one
sample) @

3

Add task memory (MB) (7]

0

See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.
Include Fail Reads should be set to ON for PureTarget applications. Use of fail reads increases sensitivity to detect long repeat expansions in PureTarget libraries.
Perform variant calling should be set to OFF for PureTarget applications. For PureTarget carrier panel analysis, optionally call variants using the PureTarget Carrier Pipeline analysis workflow.
Padding around regions should be set to O for PureTarget applications. This parameter adds padding on each side of regions specified in the target BED file.
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SMRT Link Run Design options for PureTarget libraries

I Analysis options

6. Specifying PureTarget analysis options for Revio and Vega systems i Advanced Parameters!

PureTarget custom panel

Appllcatl_on PureTarget custom
Required
Analysis Options

Add Analysis @ YES () NO
Analysis Name
Required

Select Analysis Workflow

Target Enrichment
Required

Reference Set Required Human Genome hg38, with Gencode v39 annotations E
Target Set Required E

Mark PCR duplicates @ () ON  © OFF

-
Advanced Parameters
—

!

Optionally specify Advanced Parameters

A Example Advanced Parameters:
A Include Fail Reads (Set to = ON)?2
A Perform variant calling (Leave default = OFF)3
A Padding around regions (bp) (Set to = 0)4

A W N P

PacBi®

Advanced Analysis Parameters

Include Fail Reads @

O ON  OFF

Perform variant calling @

() ON © OFF

ompressed Identity (%) @

Target order in boxplots @

BED order

Advanced pbsv Options @

Minimum Reads that Support Variant (total
over all samples) @

3

Maximum number of parallel tasks @

5120

AL

f Reads that Support Variant (any

Use GPU if available @

O ON  OFF

Compute Settings @

4

-- select --

Min. CCS Predicted Accuracy (Phred Scale) (7]

20

Identify Duplicates Across Sequencing Libraries

@
©O ON () OFF
Minimum Length of Structural Variant (bp) @

20

Minimum Reads that Support Variant (any one
sample) @

3

Add task memory (MB) (7]

0

See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget analysis applications.
Include Fail Reads should be set to ON for PureTarget applications. Use of fail reads increases sensitivity to detect long repeat expansions in PureTarget libraries.

Perform variant calling should be set to OFF for PureTarget applications. For PureTarget custom analysis, optionally perform call variants using other PacBio variant calling tools.
Padding around regions should be set to O for PureTarget applications. This parameter adds padding on each side of regions specified in the target BED file.
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PureTarget data analy
workflow overview




PureTarget data analysis software and workflow options

PureTarget applications leverage PacBio and PacBio Compatible Partner software for flexible secondary and
tertiary analysis options

Run Design & Monitoring Panel performance Variant calling Variant interpretation

#fileformat=VCFv4.2
#H#FILTER=<ID=PAS5,Descripti

! ##INFO=<ID=TRID,Number=1,Ty|
i I ##INFO=<ID=END,Number=1, Typ
##INFO=<ID=MOTIFS,Number=.,’
#H#INFO=<ID=5TRUC,Number=1,T

##FORMAT=<ID=GT ,Number=1,Ty|

g

i

¥

¥

g

. Repeatl seeu  SMRT Link run dES|gri1
expansion panel

T v‘ ;"’;”g‘;cf{v’”,f%"n"*v’

SMRT Link
PureTarget repeat expansion

rro:
SMRT" LINK

@ PureTarget carrier pipeline (PTCP) Tertiary reporting

DNAnexus f GitHub()

sermk  SMRT Link run desigrf
swru SMRT Link run desigrf
| _ SMRT Link
3 S SMRT* LINK .
Custom panel SMRT Link run desigrf Target Enrichment

GDLDENHMEAL%

Carrier panel 2

SMRT Link
Target Enrichment

For lab techs to quickly assess
sequencing performance

SMRT LINK

1 See Application note i Comprehensive genotyping with the PureTarget repeat expansion panel and HiFi sequencing (102-326-614) for descriptions of analysis software and workflow options.
2 See Application note i Consolidate challenging genes with PureTarget carrier screen panel (102-326-653) for descriptions of analysis software and workflow options.

PqCBi‘ 3 See Technical Note i A practical guide to amplification  -free PureTarget custom panels  (102-326-652) for descriptions of analysis software and workflow options. 61
4

PureTarget run designs may be created using either SMRT Link (on-premise) or SMRT Link Cloud software.
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PureTarget repeat expansion panel 2.0 data analysis workflow overview

Analysis of PureTarget repeat expansion panel libraries can be performed in SMRT Link using the PureTarget
repeat expansion analysis workflow or at the command linel

PureTarget repeat expansion panel SMRT Link analysis workflow 2

- Sample 1 == = &o
- Demultiplex Sample 2 = Cﬁ ﬁo A Samples are demultiplexed on-instrument using lima
c lima - -
g Sample “n” = _o
= !
5 © M Methylated
c png £ M Unmethylated
O SmC probabilities A 5mC methylation probabilities are detected on-instrument for CpG sites
Mapping A Reads are mapped to hg38 reference genome with ppmm2to generate
pbmm?2 panel coverage QC statistics
x —_—— pp—
. 3 e S ——
@ SMRT Analysis Genotype = : i
_ (- trgt  genotype e _ A Repeat genotypes are called with TRGT
o
v =
; !
Analysis Application Required t rg/tlsuarl)llzoi A Visualizations of variant calling results are produced with TRGT
PureTarget repeat expansion

chBi‘ 1 See Application note 1 Analysis guide for PureTarget repeat expansion panel (102-326-616) for detailed descriptions of analysis workflow options PureTarget repeat expansion applications.

2 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget repeat expansion analysis application. 62
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PureTarget repeat expansion panel 2.0 data analysis workflow overview (cont.)

Target and repeat definitions specification for SMRT Link PureTarget repeat expansion panel QC evaluation
and variant calling analysis?!

O DD . it ee—— BED file target and repeat specification
PQCBl. Select a Module t o cun

SMRT Analysis / Create New Analysis ana I y S | S f or A

1. Select Data 2. Select Analysis

Analysis Application required PureTarget_repeat_expansion_panel_2.0.repeat_definition. GRCh38.bed

4

PureTarget repeat expansion

;) Example tandem repeat definition

chr4 3074876 3074966 ID=HTT,MOTIFS=CAG,CCG;STRUC=<TR>

Associated Inputs

Repeat region has coordinates chr4:3074876-3074966

Identifier is HTT

Note: SMRT Link BED files must contain a fourth column with ID=NAME
MOTIFS are the expected motifs the regions contain; CAG and CCG
STRUC field can be always set to value <TR>

SMRT Link v25.3

Human Genome hg38, with Gencode v39 annotatic E
@ svrranalysis

Target and repeat definitions required

Reference Genome Required

To o Do o Do

— PureTarget repeat expansion panel 2.0 E

Default target BED set
is PureTarget repeat

Advanced Parameters Optionally specify sample v

expansion panel 2.0

karyotypes (XX or XY; default
= XX for unlisted samples)3

A Set t o Oneanalysisfordll DataSetsd0 t o summari ze across indexe H++ + + %E
samples | + I+ %%
A Only reads that map within the target regions in the BED file are included in the i + = "
analysis? o S
a“-a.»é_,w'f»‘xa.?-;‘,a'.if.r‘ £ E .f,,: s

i

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for PureTarget repeat expansion analysis application.
P CBi‘ 2To -$ii hi cod mask dat a f r ongeneureJadetyepeatnexphnsicheahel 2.0y create @ ne® BED dataset without that target.
q 2 Optionally specify sample karyotypes since ploidy is considered when genotyping X-c hr o mosome repeat s. [WoSavhpldy, e &kchery ot hypeléd e ld owed by o1e
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PureTarget repeat expansion panel 2.0 data analysis workflow overview (cont.)
SMRT Link PureTarget repeat expansion analysis outputs T Target coverage QC plots

SMRT Link v25.3

Read Categories 1 Target Coverage 2 Sample Coverage 2

S S PureTarget repeat expansion H
Required QC plots & metrics

Quickly compare coverage across
all target regions and identify any
targets with low or high coverage

Quickly compare coverage
performance across all samples

On-target reads cluster around
the expected insert size range

Count
Read Coverage

Read Coverage (On -target)

Length
Target

A Histogram mapping the length of On target, Off A Box plot for each target regions of mean coverage

A Box plot for each sample of mean coverage across

target, and Unmapped reads in the sample across all samples analyzed all target regions

1 Note: A read is defined as being on-target if its alignment region in the reference genome has a non-empty overlap with any defined target in the input BED file. Histogram bars for the different

chBi‘ categories are stacked. 64

2 Note: PureTarget repeat expansion panel application reports mean read coverage for target coverage and sample coverage QC plots.



