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Ampli-Fi library preparation procedure description

Procedure & checklist — Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing
(103-648-000) combines PCR amplification with HiFi sequencing by enabling the preparation of long-
read SMRTbell libraries using as little as 1 ng of starting genomic DNA. Sequencing libraries prepared
with this procedure are compatible with the Revio and Vega systems.

PacBi®

Ampiifying genomic DNA for SMRTbell library
preparation and HiFi sequencing

Procedure & checklist

Overview

Pratocol overview The Ampli-Fi +HiFi) protocol combines PCR with HiFi sequencing by enabling the
preparation of long-read SMRTbell libraries using as lttle 35 1 ng of starting genomic DNA. Sequencing liraries

prepared with this procedure are compatible with the Revio and Vega systems

Protocol overview

Intended for samples where there is insufficient DNA

P - for PCR-free library prep, where difficult-to-remove o PR eetray prep unere iUt 1o femove
Application Genome sequencing free library prep ) Applicaion Genome sequencing coquencing b ey be present. o where threis
sequencing inhibitors may be present, or where there is extensive DNA damage present
extensive DNA damage present Genomic DNA Input 1 - 50 ng per sample :;”;J‘;[";:‘ﬂf;zg‘““g double-stranded DNA input
! Target DNA fragment . Average fragment size of sheared DNA to balance read
R ded g’[artin double Stranded ONA in ut size length with amplification efficiency
H . KOD Xtreme Hot Start . -
Genomlc DNA Input 'I p— 5[:] ng per Sample ecom‘[‘l}en t | g p KOD Xtreme Hot Start PCR polymerase DNA polymerase Minimizes GC coverage bias with efficient amplification
amount 1or protoco DNA polymerase Ampliication adapter g;vswfetramversa\ Adapter Sﬁ?@”s"&?r‘ifi?ﬁﬁé”ﬁf?ﬁ‘ enables UDI barcoding
Target DNA fragment 7-11kb Average fragment size of sheared DNA to balance read ety | HATpepa | SRl e b
H - . - - - 24 samples
size length with amplification efficiency ~ ~ — er——
KOD eme S| i T — =
PCR polymerase DNA polymerase Minimizes GC coverage bias with efficient amplification 7 ~ — o
- N . . . Protocol time from gDNA shearing to SMRTbell library <Thr
P Twist Universal Adapter Common adapter for NGS that enables UDI barcoding Twist Universal Adapter System S o
Amplification adapter System poly g

prior to SMRThell library prep

SMRTbell library prep SMRThell prep kit 3.0

Required mass of amplified DNA into library prep for

one SMRT® Cell

Protocol time from gDNA shearing to SMRTbell library

Supports the ligation of amplification adapters and the
SMRThell library preparation of amplified DNA for up to
24 samples

Revio®/Vega™ system

=7hr

Protocol time for ABC workflow (polymerase binding)

1

1hr

+Twist UDI primers

Indexed? Ampli-Fi library
(7 — 11 kb)

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

PqCBi‘ 2 Note: This procedure (103-648-000) produces asymmetrically barcoded Ampli-Fi DNA libraries using UDI barcoding with the Twist Universal Adapter System and Twist UDI Primers, but Ampli-Fi
libraries may also optionally be symmetrically barcoded using SMRTbell adapter index plate 96A (102-009-200) (or adapter index plate 96B/C/D) if desired.

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

PacBie

PacBio Documentation (103-648-000)

Note: For multiplexed microbial genome assembly
applications where 250 ng of input gDNA per
sample is available, we recommend using the HiFi
plex prep kit 96 (PN: 103-381-200) and following
Procedure & checklist — Preparing multiplexed whole
genome and amplicon libraries using the HiFi plex prep
kit 96 (103-418-800)*

For multiplexed microbial genome assembly applications where 250 ng of input gDNA per sample is available, we recommend using the HiFi plex prep kit 96 (PN 103-381-200) and following Procedure


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

SMRTbell prep kit 3.0 (SPK 3.0) Ampli-Fi library preparation workflow overview

Ampli-Fi library preparation workflow

O DO
® &> U]

DNA sample extraction

Protocol documentation or reference

Refer to third-party user guide documenation

DNA sample QC

DNA shearing m_— ——

DNA repair & A-tailing A

Amplification adapter ligation

Library amplification by PCR

I | DNA shearing & amplification I

DNA repair & A-tailing

— Refer to third-party user guide documenation

SPK 3.0 Ampli-Fi protocol reference

Procedure & checklist — Amplifying genomic
DNA for SMRTbell library preparation and

HiFi sequencing (103-648-000)

Recommended equipment & consumables

Nanobind kit or other 3"-party
application-specific DNA extraction kits

Qubit 4 fluorometer system
DNA sizing QC tool (e.g., Femto Pulse)

Megaruptor 3 or g-TUBE shearing

u Twist Universal Adapter System with
/‘ \"" Twist UDI Primers

KOD Xtreme Hot Start DNA polymerase

A

S SMRTbell prep kit 3.0
©
2 SMRTbell adapter ligation
%2}
B SMRTbell adapter index plate 96A
; - (Optional for sample multiplexing)
5 Nuclease treatment
._E C
—

Library size selection :“‘mﬁ”*m. mfﬁﬁ"g = AMPure PB bead size selection kit*
p— G\‘%u_-j’ ’%’augoj

H an optionally perform gel cassette-based size selection to enrich for ell library inserts > . Note: For libraries with a size less than ,a ell bea
PGCBl‘ tcC ptionally perf gel based si lecti ich for SMRTbell library i 8 kb. N For librari ith a size | han 5 kb, a 1X SMRTbell bead 5

cleanup is recommended


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

SMRTbell prep kit 3.0 bundle (102-182-700)
SPK 3.0 bundle supports Ampli-Fi library preparation workflows?
» Contains the necessary reagents for library preparation with SMRTbell adapters

* Kit also includes SMRTbell cleanup beads and low TE buffer
* Indexed (barcoded) adapters and size-selection reagents?! are sold separately

» Supports 24 SMRTbell libraries per kit
+ Compatible with sequencing on the Vega system and Revio system

SMRTbell prep kit 3.0 bundle configuration

SMRTbell prep kit 3.0
(102-141-700)

SMRTbell prep kit 3.0 bundle components

Component Partnumber Qty Color Volume

SMRTbell prep kit 3.0

Repair buffer 102-166-000 1 220 uL

PacBi®

2 End repair mix 102-166-100 1 110 pL
« Contains core reagents for SMRTbell template 000 o
construction ° . o DNA repair mix 102-167-700 1 55pL
4 SMRThell adapter 102-167-800 1 125 pL
L =
5  Ligation mi 102-167-200 1 yelow 860 L
Low TE buffer geon e g
« For DNA shearing and cleanup . /1(] 6 Ligation enhancer 102-179-100 1 554l
7 Nuclease buffer 102-167-900 1 155 L
8 Nuclease mix 102166200 1 | g0 1551L
SMRTbell cleanup beads
9-10 Elution buffer 100-159-800 2 wihite: 1.5mL

* For DNA cleanup

Low TE buffer

# Component Part number Qty Color Volume
(102-178-400) m"g&mﬁe’ 102-178-400 1 s T0mL

SMRTbell cleanup beads
(102-158-300)

1 AMPure PB beads kit (102-182-500) for performing SMRTbell library size selection must be purchased separately.

#

1

Component

SMRTbell
cleanup beads

Part number

Oty Color Volume

102-158-300 1 ciear 10mL .



Other recommended kits & consumables for Ampli-Fi library preparation and
HiFI sequencing
Ancillary kits must be purchased separately from SMRTbell prep kit 3.0 bundle (102-182-700)

DNA extraction DNA amplification & indexing Final library size selection

Nanobind PanDNA kit Third-party DNA extraction
(PacBio 103-260-000) kits or methods

= KOD Xtreme Hot Start DNA polymerase
3 (MilliporeSigma 71975-3)

AMPure PB bead

Or size selection kit
u Twist Universal Adapter System (PacBio 102-182-500)
/‘ \"’ (Twist Bioscience 101307-101311/ 96 rxn)
Use any suitable DNA extraction kit or method to isolate Use ultra-high fidelity DNA polymerase with Twist UDI primers? Use AMPure PB bead size selection to progressively remove
sufficient gDNA from your specific sample type of interest for PCR & unique dual indexing of long DNA fragments dsDNA fragments <5 kb from Ampli-Fi libraries
DNA shearing SMRTbell adapter indexing HiFi sequencing
Megaruptor 3 system g-TUBE device
(Diagenode) (Covaris)

PacBi®

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

Or .

-
Shear DNA to ~7 — 11 kb target fragment size using either Optionally use SMRTbell adapter index plate to symmetrically Ampli-Fi procedure supports HiFi sequencing on Revio
Megaruptor 3 system (45 min) or g-TUBE (10 min) barcode Ampli-Fi libraries? system (with/without SPRQ chemistry) & Vega system

PGCB" 1 Note: This procedure (103-648-000) asymmetrically barcodes Ampli-Fi DNA samples using UDI barcoding with the Twist Universal Adapter System and Twist UDI Primers, but Ampli-Fi samples may
I also optionally be symmetrically barcoded using SMRTbell adapter index plate 96A (102-009-200) (or adapter index plate 96B/C/D) if desired.


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

Ampli-Fi application supported use cases and sequencing performance
considerations

Example Ampli-Fi sequencing use cases and applications

« This procedure is intended for, but not limited to, the following sample types listed below:

Q0 Samples that do not have sufficient DNA mass for PCR-free sequencing Single, small insects

U Samples contaminated with sequencing inhibitors that are challenging to : : :
Snail or marine organisms

remove
U Samples derived from preserved specimens collected in the field Ethanol-preserved tissue
O Samples derived from formalin-fixed paraffin-embedded (FFPE) tissues FFPE tumor samples

QO Samples derived from chromosome conformation capture (3C) experiments CiFi application! samples

«  Sequencing yield expectations should be set in accordance with input gDNA quality . Ampli-Fi HiFi Ampli-Fi HiFi yield
«  Samples containing higher amounts of degraded or fragmented DNA will produce PacBio system read length per SMRT Cell
lower average library insert sizes due to preferential amplification of shorter DNA
fragments during the PCR step
— Shorter library inserts will lead to reduced HiFi read lengths and lower HiFi data yields

«  To maximize HiFi base yield and average read length, it is recommended to start with Vega system ~5_10 kb ~25_50 Gb
high-molecular weight (HMW) gDNA whenever possible

Revio system
(SPRQ chemistry)

~5-10kb ~35-70Gb

PGCB.‘ 1 CiFi method couples chromatin conformation capture (3C) with PacBio HiFi long-read sequencing using low DNA input amounts (see McGinty et al. CiFi: Accurate long-
I read chromatin conformation capture with low-input requirements. BioRxiv preprint DOI: https://doi.org/10.1101/2025.01.31.635566).



https://doi.org/10.1101/2025.01.31.635566

Ampli-Fi library prepara
workflow details

B



Procedure & checklist — Amplifying genomic DNA for SMRTbell library
preparation and HiFi sequencing (103-648-000)

Procedure & checklist 103-648-000 combines PCR amplification with HiFi sequencing by
enabling the preparation of long-read SMRTbell libraries using as little as 1 ng of starting

genomic DNA. Sequencing libraries prepared with this procedure are compatible with the Revio

and Vega systems.

Procedure & checklist contents

1.

2.

PacBi®

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

Instructions for DNA shearing using Megaruptor 3 system (Diagenode) or g-TUBEs (Covaris).

Instructions for performing PCR amplification & indexing of DNA samples using Twist Universal
Adapter System with Twist UDI primers (Twist Bioscience) and KOD Xtreme Hot Start DNA
polymerase.

Enzymatic workflow steps for SMRTbell library construction using SMRTbell prep kit 3.0.

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

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

Ampiifying genomic DNA for SMRTbell library PacBi®
preparation and HiFi sequencing

Procedure & checklist

Overview

The Ampli-Fi (amplification + HiFi) protocel combines PCR amplification with HiFi sequencing by enabling the
preparation of long-read SMRTbell libraries using as little as 1 ng of starting genomic DNA. Sequencing libraries
prepared with this procedure are compatible with the Revio and Vega systems.

Intended for samples where there is insufficient DNA
for PCR-free library prep, where difficult-to-remove

Application Genome sequencing sequencing inhibitors may be present, or where there is

extensive DNA damage present

. Recommended starting double-stranded DNA input
Genomic DNA Input 1 = 50 ng per sample amount for protocol
Target DNA fragment 7 1K Average fragment size of sheared DNA to balance read
size length with amplification efficiency
KOD Xtreme Hot Start . .
PCR polymerase DNA polymerase Minimizes GC coverage bias with efficient amplification
Amplificati dant Twist Universal Adapter Common adapter for NGS that enables UDI barcoding
mplification adapter System prior to SMRTbell library prep

Supports the ligation of amplification adapters and the

SMRThell library prep SMRTbell prep kit 3.0 SMRTbell library preparation of amplified DNA for up to

24 samples

SPRQ™ Revio®/Vega™ system

Required mass of amplified DNA into library prep for
one SMRT® Cell 150ng 600ng
Protocol time from gDNA shearing to SMRTbell library =Thr
Protocol time for ABC workflow (polymerase binding) 1hr
© 2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures P :
acBi@®

PacBio Documentation (103-648-000)

1 For primer annealing, polymerase binding & complex cleanup (ABC) using Vega chemistry or Revio SPRQ chemistry, follow sample setup instructions in Procedure & checklist — Do not use SMRT
Link Sample Setup. For ABC using Revio non-SPRQ chemistry, follow SMRT Link Sample Setup ABC Calculator software for preparing samples for sequencing.

11


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

| ec

DNA Shearing & amplification

Library construction

| aBC | |

Key Ampli-Fi library preparation and sequencing workflow steps

Ampli-Fi library preparation + ABC work

T

DNA sample extraction & QC
1 Shear DNA
2 Repair & A-tailing

of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

$ O Safe stop

4  Library amplification by PCR
and cleanup
¢ O Safe stop
5 Repair &

A-tailing of amplified DNA

v

6 SMRTbell adapter ligation
and cleanup

¢ O Safe stop

7 Nuclease treatment

v

8 AMPure PB bead size selection
9 Annealing, binding & cleanup

(ABC)

PacBi®

1 DAY

2—-25hrs

10 min

45 min

1hr

2.5 hrs

45 min

1hr

20 min

30 min

1hr

flow can be completed within 1 day?

2
~ ’d
-~ ~

Nanobind or 3rd-party application-specific DNA extraction kit

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

Megaruptor 3 (Diagenode B06010003) or
g-TUBE (Covaris 520104)

Twist Universal Adapter System with Twist UDI Primers

(Twist Bioscience 101307-101311) (for PCR amplification
and sample unique dual indexing)

KOD Xtreme Hot Start DNA polymerase
(Millipore Sigma 71975-3) (for PCR amplification)

SMRTbell prep kit 3.0
(102-182-700) (for SMRTbell library construction)

SMRTbell adapter index plate 96A
(102-009-200) (Optional for sample symmetric
indexing)

AMPure PB bead size selection kit (102-182-500)?

Revio SPRQ polymerase kit (103-496-900) or
Revio polymerase kit (non-SPRQ) (102-739-100) or
Vega polymerase kit (103-426-500)

2 Can optionally perform gel cassette-based size selection to enrich for SMRTbell library inserts >8 kb.

Refer to third-party user guide documenation

Ampli-Fi protocol reference

Procedure & checklist — Amplifying genomic DNA for

SMRTbell library preparation and HiFi sequencing (103-

648-000)

PacBie®

Ampiifying genomic DNA for SMRTbell library
preparation and HiFi sequencing

Procedure & checklist

Overview

The Ampli-Fi (amplification + HiFi) protocol combines PCR amplification with HiFi sequencing by enabling the
preparation of long-read SMRTbell libraries using as little as 1 ng of starting genomic DNA. Sequencing libraries
prepared with this procedure are compatible with the Revio and Vega systems.

Protocol overview

Intended for samples where there is insufficient DNA
for PCR-free library prep, where difficuli-to-remove
sequencing inhibitors may be present, or where there is
extensive DNA damage present

Application Genome sequencing

Recommended starting double-stranded DNA input

(Genomic DNA Input amount for protocol

1= 50ng per sample

Target DNA fragment T-11kb Average fragment size of sheared DNA to balance read
size length with amplification efficiency
PCR polymerase Eﬁg E:;:\ir:g; Start Minimizes GC coverage bias with efficient amplification

Twist Universal Adapter Common adapter for NGS that enables UDI barcoding

Amplification adapter System prior to SMRTbelllibrary prep

Supports the ligation of amplification adapters and the

SMRTbell library prep SMRTbell prep kit 3.0 SMRTbell library preparation of amplified DNA for up to

24 samples
SPRQ™ Revio®/Vega™ system
Time
Protocol time from gDNA shearing to SMRTbell library =sThr
Protocol time for ABC workflow (polymerase binding) 1hr
© 2025 PacBio. All ights reserved. Research use only. Not for use in diagnosic procedures. PacB i.

1 Example workflow step times shown are for manually processing up to 8 Ampli-Fi samples using a g-TUBE device for DNA shearing and performing library amplification using 10 PCR cycles.

12


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0

DNA sample extraction

Example DNA extraction kits for challenging sample types

Note: Third-party products listed below have not been extensively tested or
validated by PacBio but are listed here as examples of kits or methods used by
other PacBio customers for isolating genomic DNA from challenging sample types

Sample type Third-party product or kit

Formalin-fixed
paraffin-embedded QIAGEN QlAamp DNA FFPE Tissue Kit (PN 56404)

(FFPE) samples

Dried blood spots QIAGEN QlAamp DNA Blood Mini Kit (PN 51104)

QIAGEN DNeasy PowerSoil Pro (PN 47014)

QIAGEN PowerFecal Pro (PN 51804)
Fecal and soil
QIAGEN DNeasy PowerClean Pro Cleanup Kit (PN 12997-50)

If needed, can be used after extracting DNA with PowerSoil or
PowerFecal kits to further improve sequencing performance

PacBi®



General best practices recommendations for preparing Ampli-Fi libraries using

SMRTbell prep kit 3.0 (cont.)
DNA sizing QC

« If available, Agilent Femto Pulse system? is recommended for the accurate sizing of DNA samples
+ Femto Pulse system employs pulsed-field capillary electrophoresis technology and enables simple, rapid sizing QC of genomic
DNA and SMRTbell libraries, and conserves sample by using femtogram ranges of input DNA
* Resolves fragments 1.3 kb to 165 kb using gDNA 165 kb Analysis kit (can resolve 100 — 6,000 bp using Ultra Sensitivity NGS kit)
» Requires <1 ng of sample DNA
» Can analyze up to 12 samples in <1.5 hrs
 Outputs quality metrics such as Genomic Quality Number (GQN)? to quickly score integrity of HMW gDNA
Femto Pulse system
(Agilent Technologies)

| ]

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

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

DNA quantification QC

« 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)

« 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
(Thermo Fisher Scientific)

1 102-326-561

PacBi® .

(Agilent 5994-0521EN)

14


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

General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Recommended DNA input amount and quality

Genomic DNA input quality

» For Ampli-Fi applications, using higher quality input DNA will produce improved overall HiFi sequencing data quality!-2
* Where possible, we recommend using input gDNA with a genome quality number (GQN) of 7.0 or higher at 10 kb (GQN 4, 2 7.0)

+ Lower quality input DNA (GQN,q, < 7.0; e.g., FFPE samples) may be used; however, shorter DNA fragments (< 10 kb) will tend to be preferentially amplified
and thus lead to lower mean HiFi read lengths and reduced HiFi sequencing data yields

12168,
Ti000- 146 kb size mode g HG002
10000- GQN (10 kb) = 8.9 \
o oo |
2000- 42000
- g Any degradation present should be due to shearing
. s from extraction process and not from poor sample
& . handling/storage or biochemical processes
o0
200
3000-] 1 —
200 Example DNA sizing QC analysis of a high-quality HG002 human
1000- M genomic DNA sample using a Femto Pulse system with Genomic DNA
0 165 kb kit.

1200
10000
17700
21000
22000
42000:
50000

5500

©
“Size (bp)

1 Important: The HiFiyield and HiFi mean read length of a sequencing run are directly proportional to the quality of the genomic DNA input and the fragment lengths generated after shearing. To
maximize yield and genome coverage per SMRT Cell, start with high quality gDNA containing minimal DNA below 10 kb. High quality gDNA will typically have a higher percent library recovery and
HiFi sequencing yield.

PqCBi‘ 2 Gel size selection approaches can be used with the Ampli-Fi protocol to improve HiFi read length for certain samples that have a relatively large fraction of short DNA (< 5 kb). To remove unwanted

15
DNA fragments larger than 5 kb using alternative gel-based size selection methods, please see Technical note — Gel cassette size selection methods for WGS HiFi libraries (102-326-503).


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

General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Recommended DNA input amount and quality (cont.)

Genomic DNA input amount required for shearing?

. . : : Revio system Revio system
Starting gDNA input into shearing Vega system with non-SPRQ chemistry With SPRQ chemistry

Recommended starting genomic dsDNA

input amount for protocol. 1-50 ng per sample

Amplified DNA input amount required for SMRTbell library preparation using SMRTbell prep kit 3.0

Amplified DNA input into Veaa svstem Revio system Revio system
SPK 3.0 library prep gasy with non-SPRQ chemistry With SPRQ chemistry

éﬂ;?”&;{l""mp"f'ed A TR Ll O 600 ng per SMRT Cell 600 ng per SMRT Cell 150 ng per SMRT Cell

PGCB" 1 A mean sheared DNA fragment size between 7 to 11 kb with a narrow distribution (typically ~5 — 20 kb) is recommended for library construction using this protocol — If the starting gDNA input is Within16
I these ranges or lower, then the DNA shearing step can be bypassed.



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Ampli-Fi library construction yields

Expected SPK 3.0 Ampli-Fi library construction yield

* Overall SMRThbell library construction yield is dependent on input amplified DNA quality and size
*  The recovery from input amplified DNA to polymerase-bound SMRTbell library typically ranges between ~20 — 40% (includes SMRThbell library construction and ABC)

Expected DNA or SMRTbell Expected DNA or SMRTbell Example DNA or SMRTbell Expected size
Protocol step
step recovery overall recovery overall recovery (Femto Pulse)
Starting amplified DNA input 100% 100% 600 ng 7—-11kb
Post-SMRTbell adapter ligation

& SMRTbell bead cleanup 80 — 95% 80 — 95% 480 - 570 ng 7-11kb
Post-nuclease (pre-cleanup) 40 — 50% 32 —48% 192 — 288 ng 7—-11kb
Post-3.1x AMPure PB bead cleanup 75 - 80% 24 — 38% 144 — 228 ng 7-11kb
Post-ABC cleanup 75 — 95% 18 — 36% 108 — 216 ng 7—-11kb

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

Mean Ilbrary insert size Polymerase-bound Ampli-Fi library mass needed to load one SMRT Cell (120 pM OPLC)?

Vega system Revio system Revio system
o with non-SPRQ chemistry With SPRQ chemistry

10,000 bp 100 ng 100 ng 25 ng

1 Recommended on-plate loading concentration (OPLC) range for Ampli-Fi libraries (~5-10 kb) is ~120 — 160 pM for Revio system and ~100 — 140 pM for Vega system. Note: Starting with 600 ng
PqCBi‘ of amplified DNA (going into SMRTbell library prep with SPK 3.0) will, on average, provide enough (~5-10 kb) library to load 2 Revio SMRT Cells without SPRQ chemistry or 2 Vega SMRT Cells. 17
Starting with 150 ng of amplified DNA (going into SMRTbell library prep with SPK 3.0) will, on average, provide enough (~5-10 kb) library to load 22 Revio SMRT Cells with SPRQ chemistry.



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

DNA shearing

A mean fragment size between 7 to 11 kb with a narrow distribution (typically ~5 — 20 kb) is recommended for this protocol

— If the starting genomic DNA is within these ranges or lower, the DNA shearing step can be bypassed Megaruptor 3

«  We recommend performing DNA shearing using a Megaruptor 3 system (Diagenode) or g-TUBEs (Covaris) (Diagenode)

I Vegaruptor 3 system g-TUBE

Input DNA mass 1-50ng 1-50ng
Shearing volume 65 uL 65 uL .
ST g-TUBE
Target insert length (mode) 10 kb 10 kb i‘ﬁ (Covaris)
@«y
Shearing conditions Shear speed =55 - 59 2348 *x9 (50(_)0 rpm In Eppendoif 5424R) -
for 5 minutes; total # of passes = 2

Metagenomic samples

+ Metagenomic samples often have degraded gDNA where the majority of fragments are already <15 kb in length to start
— If DNA sizing QC indicates that the average fragment size of the starting gDNA is <15 kb, then skip the DNA shearing step in this procedure

PacBi®

18



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Reagent handling — PacBio kits or consumables?

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

SMRTbell prep kit 3.0
(102-182-700)

O Repair buffer T O End repair mix U Elution buffer

{.#4

i

O Nuclease buffer

O DNA repair mix U SMRThbell cleanup beads

.

i

U SMRTbell adapter

U Ligation mix

.

L ]
Q Elution buffer & Q Ligation enhancer
| O Nuclease mix
[
g 0 SMRTbell adapter
AMPure PB bead size selection kit 0 Elution buffer O N/A Q Elution buffer

(102-182-500)

U AMPure PB beads

o
PGCBl‘ 1 Refer to Procedure & checklist protocol for detailed instructions for handling all required library preparation reagents. 19



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Reagent handling — PacBio kits or consumables?! (cont.)

PacBio reagent handling notes

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

Once thawed, reaction buffers & adapter index plate may be stored on cold block, at 4°C, or on-ice prior to making master mix or placing on liquid handler work
deck

Mix reagent buffers with a brief vortex prior to use (do not vortex enzymes)

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

Vortex SMRTbell cleanup beads and AMPure PB beads immediately before use (failure to do this will result in low recovery)
Pipette-mix (e.g., up and down 10 times) all bead binding and elution steps until beads are distributed evenly in solution
Samples can be stored at 4°C at all safe stopping points listed in the protocol

PacBi® : 20



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Reagent handling — Third-party kits or consumables?

Third-party kit Thaw these reagents Keep these temperature-sensitive Bring these reagents to room

or consumable at room temperature reagents on ice temperature 30 minutes prior to use

Twist Universal Adapter System
(Twist Bioscience 101307-101311)

O Twist universal adapter and UDI O Twist universal adapter and UDI
~ = primers primers = N/A
g
”~ ~
KOD Xtreme Hot Start DNA polymerase
Gill el Sllefinisy raReIeey O 2x Xtreme buffer O 2x Xtreme buffer O N/A
D
a dNTP a dNTP
Qubit dsDNA HS assay kit
(ThermoFisher Scientific Q33230)
U N/A U N/A U dsDNA quantification reagents

o
PqCBl‘ 1 Refer to Procedure & checklist protocol for detailed instructions for handling all required library preparation reagents. 21



General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

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

« AMPure PB beads are used as the default size selection method to progressively deplete short DNA fragments <5 kb! from final SPK 3.0
Ampli-Fi libraries and enrich for long fragments

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

S £ RV . . —_— —_—
’ - w4 'ﬂ g
. . . . v 4, .o‘ & ] * ' %
AMPure PB bead size selection kit P ,‘.o'. 4 ) b
(102-182-500) "b \ R 5- ¢ ;
. Magnet Magnet Magnet
N : - - - - - -
C
AMPure PB bead size selection procedure
1. Prepare a 35% dilution (v/v) of the AMPure PB bead stock in Elution Buffer (EB)
. - + 35% AMPure PB beads solution can be stored at 4°C for 30 days.
. n«" “ - 2. Add 3.1X of room-temperature 35% AMPure PB beads to each sample and incubate for 20 min at RT
- @ :C ' 3. Place samples on magnetic rack; wash samples with 80% ethanol 2X; then elute samples in EB for 5 min at RT

PGCB" 1 Gel size selection approaches can be used with the Ampli-Fi protocol to improve HiFi read length for certain samples that have a relatively large fraction of short DNA (< 5 kb). To remove unwanted 22
I DNA fragments larger than 5 kb using alternative gel-based size selection methods, please see Technical note — Gel cassette size selection methods for WGS HiFi libraries (102-326-503).


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

General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Multiplexing samples

Sample indexing (barcoding) using Twist Universal Adapters and Twist Unique Dual Indexed (UDI) Primers

Universal adapter Universal adapter

* Inthis procedure, all Ampli-Fi samples are | L | : L |

indexed (asymmetrically barcoded) during PCR _ _ . .
amplification step using Twist UDI primers \ DNA insert ligated to Twist Universal Adapters ’
A
Twist UDI primers provide unique dual- T “
indexed combinations (10 bp i5 index + 10 bp i5 index
Anneal Twist UDI PCR primers

e
— — Use a different Twist UDI primer set (index pair)

i7 index) with 1 PCR reaction per index pair

for each sample

«  Twist UDI primers are configured in 96- 7 IeX
well plates and are available in 16-or 96- \ /
sample formats? A
T
* To perform sample demultiplexing, use / \
PCR amplification

the following barcode set? that includes
B, 3 — Use KOD Xtreme Hot Start DNA Polymerase

> —

the appropriate Twist Universal Adapter
and Twist UDI primer sequences:

Q Amplifi TwistUDIadapters_ p5 i5index Universal adapter Universal adapter i7 index p7
noP7P5 [ Link | T : —— : 1 I : —— : 1

N e I
e Universal adapter —---- - .
[15]ACACTCTTTCCCTACACGACGCTCTTCCGATCT

T .
UDI<------~ Universal adapter ----- > N .

[17] GTGACTGGAGTTCAGACGTGTGCTCTTCCGATC L : TE—] . | ' I el I '

. . PCR-amplified DNA for library prep . I
p7 i7 index Universal adapter with SMRTbell prep kit 3.0 Universal adapter i5index p5

chBi‘ 1 In the 96-sample format, 4 unique plates are available to allow for multiplexing 384 samples in a single sequencing run. Refer to Twist Bioscience website for more information about Twist UDI sequence§3
2 Refer to data analysis workflow recommendations in Section 4 of this technical overview presentation for more information about appropriate barcode sets to use for Ampli-Fi sample demultiplexing.


https://www.twistbioscience.com/resources/protocol/unique-dual-index-sequences-reference-spreadsheets-and-sample-sheet-templates
https://www.pacb.com/multiplexing/

General best practices recommendations for preparing Ampli-Fi libraries using

SMRTbell prep kit 3.0 (cont.)

Multiplexing samples (cont.)

OPTIONAL: Sample indexing (barcoding) using SMRTbell adapter index plate 96A/B/C/D

« If multiplexing Ampli-Fi samples, can optionally use SMRTbell adapter index plate
96A/B/C/D to index (symmetrically barcode) your libraries during SMRTbell adapter
ligation step?

* Note: Inthe standard Ampli-Fi library preparation workflow (103-648-000), all DNA
samples are asymmetrically barcoded using UDI barcoding with the Twist Universal
Adapter System and Twist UDI Primers — we recommend using this method (instead of
using SMRTbell adapter index plate) for multiplexing Ampli-Fi libraries

SMRTbell SMRTbell
adapter adapter
index i5index i7 index index

Ampli-Fi library containing
indexed SMRTbell adapters
and Twist unique dual indexes

h

— 1T

é

10-bp barcode 5-bp pad
1 |

Note: First perform barcode demultiplexing

I
HIHIHIIEE S on-instrument to demultiplex SMRTbell
i

adapter indexes and then proceed to perform
a 2" round of barcode demultiplexing in
SMRT Link to demultiplex Twist UDIs

SMRTbell adapter
index structure

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

0 SMRTbell adapters indexes (for Revio & Vega system run designs)

° 1 first
PGCBI‘ in SMRT Link .

BC BC BC BC BC BC BC
A 00 009 04 049 06! 208 089,
BC BC BC BC BC BC BC BC BC BC B B
B 2002/ \2010/ \2018/ \2026/ \2034) \2042) \2050/ \2058) \2066) \2074,
C BC BC BC BC BC B B
2003, 019, 043, 059/ \2067,
D BC BC BC BC BC BC BC BC B B
2004, 020/ \2028/ \2036/ \2044, 060/ \2068/ \2076) \2084,
E BC BC BC BC BC B BC
2005, 2029 045, 061/ \2069, 2093
F BC BC BC BC BC BC BC B BC
006, 4 030/ \2038/ \2046/ \2054) \2062/ \2070, 8) \2086/ \2094,
G BC BC BC BC BC
007 9 047, 063, 9/ \2087/ \209

H BC BC BC BC BC BC BC
00§ 6 4 040 048 6 064 080 08§ 096

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

SMRTbell adapter index sequences (FASTA) [ Link ]

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

on-instrument and then
24


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/products-and-services/consumables/library-prep-and-barcoding-kits/
https://www.pacb.com/wp-content/uploads/SMRTbell_adapter_indexes.zip
https://www.pacb.com/wp-content/uploads/Insert-SMRTbell-adapter-index-plate-96A.pdf

General best practices recommendations for preparing Ampli-Fi libraries using
SMRTbell prep kit 3.0 (cont.)

Sequencing preparation (ABC) and polymerase-bound library storage

* Procedure & checklist —= Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing (103-648-000) includes
instructions for the primer annealing, polymerase binding & complex cleanup (ABC) sample setup steps for Revio and Vega systems

— For sequencing Ampli-Fi SMRTbell libraries on the Revio system with SPRQ chemistry or the Vega system: Follow sample setup instructions stated in the
protocol to perform ABC and final loading dilution procedure — Do not use SMRT Link Sample Setup software
« Seguencing polymerase is stable once bound to the SMRTbell library and can be stored at 4°C or frozen at -20°C.
» Stored polymerase-bound library shows equivalent loading to freshly prepared bound libraries up to the recommendations listed below.
Recommended polymerase-bound storage:?!

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

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

o
PqCBl‘ 1 Polymerase-bound storage recommendations described here apply to SMRTbell libraries bound to either Vega polymerase, Revio polymerase or Revio SPRQ polymerase. 25


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf

| [ecl

DNA Shearing & amplification

Library construction

DNA sample extraction

Use any suitable DNA extraction kit or method to isolate sufficient gDNA from your specific sample type of
interest

DNA sample extraction & QC

T

Shear DNA

v

Repair & A-tailing
of sheared DNA

v

3

Ligation of amplification
adapter and cleanup

& O Safe stop

4

Library amplification by PCR
and cleanup

% O Safe stop

Repair &
A-tailing of amplified DNA

v

SMRThbell adapter ligation
and cleanup

& O Safe stop

Nuclease treatment

v

AMPure PB bead size selection

O BO® =

Example DNA extraction kits for challenging sample types

Sample type Third-party product or kit

FFPE QIAGEN QIAamp DNA FFPE Tissue Kit (PN 56404)
ngti blood QIAGEN QlAamp DNA Blood Mini Kit (PN 51104)

Fecal and soil

QIAGEN DNeasy PowerSoil Pro (PN 47014)

QIAGEN PowerFecal Pro (PN 51804)

QIAGEN DNeasy PowerClean Pro Cleanup Kit (PN 12997-50)

* If needed, can be used after extracting DNA with PowerSoil or
PowerFecal kits to further improve sequencing performance

Note: Third-party products listed in table
have not been extensively tested or
validated by PacBio but are listed here as
examples of kits or methods used by other
PacBio customers for isolating genomic
DNA from challenging sample types.

» For FFPE samples: We recommend using

the QlAamp DNA FFPE Tissue Kit for DNA
extraction and following the Qiagen
Supplementary Protocol?!, which uses
Deparaffinization Solution (PN 19093)

o
PGCBI‘ 1 QIAGEN supplementary protocol: Purification of genomic DNA from FFPE tissue using the QIAamp DNA FFPE Tissue Kit and Deparaffinization Solution (EN) [ Link ]

26


https://www.qiagen.com/us/resources/resourcedetail?id=b3a68942-9c63-4b2e-be88-c1b8f876dc16&lang=en

DNA sample QC
Perform DNA QC using a Qubit dsDNA HS assay and a DNA sizing tool

| [ecl

I I DNA Shearing & amplification

Library construction

DNA sample extraction & QC

1 Shear DNA
2 Repair & A-tailing

of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

4  Library amplification by PCR
and cleanup
& O Safe stop
5 Repair &

A-tailing of amplified DNA

v

6 SMRThbell adapter ligation
and cleanup

& O Safe stop

7 Nuclease treatment

v

8 AMPure PB bead size selection

DNA quantification QC

Qubit 4 fluorometer
(Thermo Fisher Scientific)

Qubit fluorometer in conjunction with Qubit 1X dsDNA
high-sensitivity assay (Thermo Fisher Scientific) enables
rapid, specific and accurate determination of nucleic acid
concentrations in a single samplel2

e Assay is highly selective for dSDNA over ssDNA, RNA,
protein, and free nucleotides. Contaminants, such as
salts, solvents, or detergents are well-tolerated.

*  Depending on sample volume, assay kit is designed to
be accurate for initial DNA sample concentrations of 5
pg/uL to 120 ng/uL, providing a detection range of
0.1-120 ng.

DNA sizing QC

Femto Pulse system
(Agilent Technologies)

or other DNA sizing QC tool

il

Femto Pulse system enables simple, rapid sizing QC of
genomic DNA and SMRTbell libraries, and conserves
sample by using femtogram ranges of input DNA

*  Use the Femto Pulse gDNA 165 kb analysis kit (FP-
1002-0275)

*  Dilute samples to 250 pg/uL

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

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

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

. 1 Important: The Qubit Flex instrument is not compatible with measuring polymerase-bound library in Loading Buffer (concentration readings will not be accurate)..
PGCBI‘ 2 Note: We do not recommend quantification with UV-Vis Spectrophotometers (e.g., NanoDrop) that measure all nucleic acids in a sample. For example, measuring all nucleic acid will inflate the 27
true concentration of gDNA in samples.
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DNA Shearing & amplification

Library construction

DNA sample QC

Perform DNA QC using a Qubit dsDNA HS assay and a DNA sizing tool

DNA sample extraction & QC

T

1 Shear DNA

v

2 Repair & A-tailing
of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

IN

Library amplification by PCR
and cleanup

% O Safe stop

5 Repair &
A-tailing of amplified DNA

v

6 SMRThbell adapter ligation
and cleanup
& O Safe stop
7 Nuclease treatment

v

8 AMPure PB bead size selection

DNA quantification QC DNA sizing QC

Example comparison of Ampli-Fi library sizing results:
Femto Pulse system vs. TapeStation system

Qubit 4 fluorometer
(Thermo Fisher Scientific) TapeStation sizing measurements

are often several kb larger than

Femto Pulse sizing results for
~10 kb Ampli-Fi library size range

[ |
l 1

Qubit fluorometer in conjunction with Qubit 1X dsDNA
high-sensitivity assay (Thermo Fisher Scientific) enables
rapid, specific and accurate determination of nucleic acid
concentrations in a single samplel2

TapeStation Femto Pulse
system system

Measured Ampli-Fi SMRTbell
library mode size (bp)

e Assay is highly selective for dSDNA over ssDNA, RNA, , —
protein, and free nucleotides. Contaminants, such as DINA Ilri]gru;rilopr)rﬁ?p“_lzl TapeStation® -

salts, solvents, or detergents are well-tolerated.

*  Depending on sample volume, assay kit is designed to 1 ng 14302 11799
be accurate for initial DNA sample concentrations of 5
pg/uL to 120 ng/uL, providing a detection range of 5 ng 13024 11294
0.1-120 ng.
20 ng 11953 11013
50 ng 14043 10282

3 TapeStation measurements were performed using Genomic DNA ScreenTape.
4 Femto Pulse measurements were performed using Genomic DNA 165 kb Kit.

R 1 Important: The Qubit Flex instrument is not compatible with measuring polymerase-bound library in Loading Buffer (concentration readings will not be accurate)..
PGCBI‘ 2 Note: We do not recommend quantification with UV-Vis Spectrophotometers (e.g., NanoDrop) that measure all nucleic acids in a sample. For example, measuring all nucleic acid will inflate the
true concentration of gDNA in samples.

28
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DNA Shearing & amplification

Library construction

DNA shearing

Perform DNA shearing for Ampli-Fi samples using Megaruptor 3 system or g-TUBEs?

DNA sample extraction & QC

T

1 Shear DNA
2 Repair & A-tailing

of sheared DNA

1. DNA shearing options * Forboth MR3 & g-TUBE
shearing, bring 1-50 ng
DNA up to a final volume of Input genomic DNA
Instructions DNA shearing and cleanup 65 pL with low TE buffer
DNA shearing

Option 1: DNA shearing with the Megaruptor 3 system

v  Step

1.1 Bring 1 -50 ng DNA up to a final volume of 65 pL with low TE buffer. Option 1: . Option 2:
Shear DNA on the Megaruptor 3 system with the following parameters: Megaruptor 3 éi g-TUBE
Shear speed  Target insert length (Diagenode) 3 (Covaris)
59 10 kb

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

4  Library amplification by PCR
and cleanup
# O Safe stop
5 Repair &

A-tailing of amplified DNA

v

6 SMRThbell adapter ligation
and cleanup

¢ O Safe stop

7 Nuclease treatment

v

Note: Itis recommended to confirm gDNA is sheared to the appropriate size-range (<11 kb)
prior to proceeding. If the DNA 1s under-sheared, a second shear with the same parameters
can be repeated. The same Megaruptor consumables can be used if a secondary shear is
required.

Sheared DNA

Transfer sheared DNA into a tube strip or other appropriate tube for the Repair and A tail step.
Typical volume loss during shearing is between 5-10 pL.

14 Recommended: evaluate sample quality (concentration and size distribution). « Ifthe DNA is under-sheared. a second MR3 shear with

« Take a 1-2 pL aliquot and measure DNA concentration with a Qubit fluorometer using the 1x
dsDNA HS kit.

the same parameters and same consumable can be

« Measure DNA size distribution with a Femto Pulse system. If the DNA size is >11kb, repeat step repeated
1.2 (see note).

I
Option 2: Shearing genomic DNA using a Covaris g-TUBE IMPORTANT! ) )
* A mean fragment size between 7 to 11 kb is
Instructions for Covaris g-TUBE shearing recommended for this pl’OtOCOl

1.1 Dilute 1-50 ng gDNA In a final volume of 65 pL with low TE buffer.

12 Transfer gDNA to the g-TUBE and centrifuge at 2348 x g for 5 minutes to achieve a target mode of ©In addltlon’ the distribution of fragment sizes should be
- 10 kb. narrow and generally between ~5 to 20 kb

13 Check for any residual sample remaining in the upper chamber of the g-TUBE. If present, re-spin « Fragments that are too short produce less HiFi data per

for 1 minute. Repeat spin until the entire gDNA sample has passed through the orifice. d df ts that too | tb
Invert and spin the g-TUBE at the same speed selected in step 1.2 until the entire gDNA sample eiztel, eintafnit e 1nilnlisl infels el el altie) inizhy oLt elE

' has passed through the g-TURF orifice efficiently amplified during PCR step (Step 4)
8 AMPure PB bead size selection Transfer the recovered sheared DNA to a new 0.2 mL 8-tube strip. Up to 10% volume loss is
15 typical.
Note: It is acceptable to proceed with up to 60 pl of sample into the Repair and A-tailing step « Note: Can proceed with up to 60 LlL of post-sheared

PacBi®

DNA sample into Repair & A-tailing step (Step 2)

SAFE STOPPING POINT - Store at 4°C

29
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DNA Shearing & amplification

Library construction

Repair & A-tailing of sheared DNA

Repair sites of DNA damage and prepare sheared DNA for ligation to PCR amplification adapter

DNA sample extraction & QC

T

2. Repair and A-tailing of sheared DNA

v Step Instructions for DNA damage and end repair of sheared DNA

Add the following components from the SMRTbell prep kit 3.0 to a new microcentrifuge tube. Adjust

1 Shear DNA component volumes for the number of samples being amplified, plus 15% overage. For individual
preps, add components directly to the sample from the previous step at the specified volumes and

& skip steps 2.2to 2.4

2 Repair & A-tailing T ——
of sheared DNA o v Tube Component Volume
' Per library 4 libraries* 8 libraries*

# Repair buffer gpl 36.8pl 736l

3 Ligation of amplification £ DR D Sl (R
adapter and Cleanup DNA repair mix 1 pl 4.6 pl 9.2pl
Total volume 11 pL 50.6 pL 101.2 pL

& O Safe stop *15% overage included in mastermix calculations

4  Library amplification by PCR
and cleanup 2.2 Pipette-mix the Repair mastermix.
# O Safe sto 23 Quick-spin the Repair mastermix in a microcentrifuge to collect liquid.
p Add 17 pL of the Repair mastermix to each sample. Total reaction volume should be 60 pL.
5 Repair & 24 Note: Itis acceptable to use up to 60 pl of sample (post-shearing) without negatively impacting
A-tailing of amplified DNA enzymatic or cleanup reactions. Recovery sample volume from Megaruptor is typically 50 — 60 pl.
# 25 Pipette-mix each sample.
26 Quick-spin the sample(s) in @ microcentrifuge to collect liquid.
6 SMRThbell adapter ligation
and cleanup Run the Repair and A-tailing thermocycler program with the lid temperature set to =75°C.
Step Time Temperature

v O safestop 27 1 30mn 37°C

7 Nuclease treatment 2o smin 650
3 Hold 4°C

* 28 Proceed to the next step of the protocol.

8 AMPure PB bead size selection

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

* = DNA damage *
*
Sheared DNA
A
A A

A
A

Repaired and A-tailed sheared DNA

Prepare a reaction master mix by adding the required

components in the order and volume listed to a new
microcentrifuge tube

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

Add 11 pL of master mix to each sample

Can use up to 60 pL of sheared DNA sample in Repair &
A-tailing reaction — Total rxn vol. may be up to 71 pL

Run Repair and A-tailing thermal cycler program
Set lid temperature to 275°C if programmable

30
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DNA Shearing & amplification

Library construction

Ligation of amplification adapter and cleanup
Ligate PCR amplification adapter to the ends of each DNA fragment

DNA sample extraction & QC

1 Shear DNA
2 Repair & A-tailing

of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

4  Library amplification by PCR
and cleanup

& O Safe stop

5 Repair &
A-tailing of amplified DNA

v

6 SMRThbell adapter ligation
and cleanup

& O Safe stop

7 Nuclease treatment

v

8 AMPure PB bead size selection

PacBi®

Twist Universal Adapters provide

handles for subsequent PCR
amplification of DNA inserts

PCR handle 1

——

;
F

> —

PCR handle 1

PCR handle 2

DNA insert containing A-tails

s

b——1 l Ligation with Twist Universal Adapters

Twist Universal Adapter
containing T-tail

A

PCR handle 2

A

d
T“

—L—
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DNA Shearing & amplification

Library construction

Ligation of amplification adapter and cleanup
Procedure notes

DNA sample extraction & QC

T

3. Ligation of universal PCR amplification adapter and cleanup

Instructions for amplification adapter ligation and reaction cleanup

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

1 Shear DNA steps 32to 3.4, Prepare ligation rxn master mix containing Universal

& [ T—— Adapters available from Twist Bioscience by adding

: _ Component Volume required components in the order and volume listed to a
2 Repair & A-tailing 31 Per library 4 libraries* 8 libraries* new microcentl’ifuge tube
of sheared DNA Twist Universal 2l 880l 1760l
& Adapter H OH oH
Yellow Ligation mix 15l b6 pL 132 pL
3 Ligation of amplification _m Ligation enhancer 1pl AApl 28yl
adapter and cleanup Total volume 18 pL 79.2 pL 158.4 pL
& O Safe stop +10% overage included in mastermix calculation .
Add 18 pL of master mix to each sample
4  Library amplification by PCR 32 Pipette-mix the Ligation mastermix. Total universal adapter ligation rxn volume may be up
and cleanup 353 Quick-spin the Ligation mastermix in a microcentrifuge to collect liquid. to 89 LJ.L (if using up to 60 l—lL of post-sheared DNA for

* O Safe stop Add 18 pL of the Ligation mastermix containing the Twist universal adapter to each sample from Repair & A-tailing rxn in Step 2)

5 Repair & 34 the previous step.
A-tailing of amplified DNA The total volume per sample should be 78 pL.
# B L R T I i |
' i e Sl o e e e it el e L e
6 SMR-;bne(;lgg:EL? ligation Run the Adapter ligation thermocycler program with the lid temperature set to >30°C. Run Ad aptef Iig ation thermal Cyder program
: Set lid temperature to 230°C if programmable
b O satesiop
1 30 min 20°C

7 Nuclease treatment 9 Hold 4°C

& B R I T T T i |

Perform 1X SMRTbell bead cleanup

8 AMPure PB bead size selection If needed, adjust required vol. of SMRTbell cleanup

PacBi®

| 3.8 Add 78 L of resuspended, room-temperature SMRTbell cleanup beads to each sample.

beads based on total universal adapter ligation rxn vol.
Elute cleaned DNA into 24 uL of EB buffer

39 Pipette-mix the beads until evenly distributed.
B e T S BN R TP r“—\__’—.#-‘ Y e |
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Library amplification by PCR and cleanup

PCR-amplify genomic DNA fragments ligated with amplification adapters on both ends

ONA | 0N & OC Note: In this procedure, all Ampli-Fi samples are indexed (and asymmetrically barcoded)
sample extraction & Q during PCR amplification step using Twist UDI primers that contain 10-bp i5 + 10-bp i7 indexes

| [ecl

DNA Shearing & amplification

Library construction

1 Shear DNA Ad
& T —
2 Repair & A-tailing
of sheared DNA 5 ind
a a . . 15 Index
v Twist UDI primers provide unique [l ey Anneal Twist UDI PCR primers
— S dual-indexed combinations (10 bp | ——— . . . : )
3 L,ggt,o,t-, of argp|||flcat|on i5 index + 10 bp i7 index) with 1 C— grl;ZihastgfI;egleent Twist UDI primer set (index pair)
adapter and cleanup PCR reaction per index pair i7 index
& O Safe stop
4  Library amplification by PCR /
and cleanup A
v O safestop T“
5 Repair &

A-tailing of amplified DNA

v

6 SMRTbell adapter ligation

PCR amplification
) — Use KOD Xtreme Hot Start DNA Polymerase

and cleanup p5 i5index Universal adapter Universal adapter i7 index p7

| 1 |
v O safestop I L 1 1 : 1 T : 1 1l 1
e B ———
T Nucleseeneamen S I S
I . I

8 AMPure PB bead size selection

——— S I

PCR-amplified DNA asymmetrically Universal adapter i5 index p5
barcoded with Twist unique dual indexes

PacBi® 33
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DNA Shearing & amplification

Library construction

Library amplification by PCR and cleanup

Procedural notes

DNA sample extraction & QC

T

1 Shear DNA
2 Repair & A-tailing

of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

4  Library amplification by PCR

* Add 4 pL of Twist UDI primer to each sample

(24 pL) to bring sample + primer vol. to 28 pL

4. Library amplification by PCR and cleanup
Instructions library amplification

Add the following components to a new microcentrifuge tube. Adjust compon®glt volumes for the
number of libraries being prepared, plus 10% overage. Add 4 pL of Twist UDI primer to each
sample. For individual preps, add components directly to the sample from the previous step at the
specified volumes and skip steps 4.2 to 4.4

Amplification mastermix

v Component Volume
47 Per library 4 libraries* 8 libraries*
2x Xtreme buffer 50 pl 220 pl A0 pl
dNTP (2 mM each) 20 pL 88 pl 176 pL
KOD Xtr;{:?yerr}jec:ziart DNA 2ul 88 pl 176 pl
Twist UDI Primers (plate) Al
Total volume 76 pL 316.8 pL 633.6 pL

P o ™ el e T W ] it e e gl N e s G it

and cleanup 43  Quick-spin the Amplification mastermix in a microcentrifuge to collect liquid.
Onice, add 72 pL of the Amplification mastermix to 28 yl of sample + Twist UDI primer solution for a total
% O Safe StOp ‘ volume of 100 pL.
5 szfpfiir éi e b o Mt . s—.. ‘p-m,“-.jldak_‘.; “-‘l_‘q-J-'l_~‘.-—='-l‘-L R eV

A-tailing of amplified DNA

v

6 SMRThbell adapter ligation
and cleanup

& O Safe stop

7 Nuclease treatment

Perform 1X SMRTbell bead cleanup

Add 100 pL SMRTbell cleanup beads
to each (100 uL) PCR reaction

Elute cleaned DNA into 50 pL of EB sl O i il S e N g O i

PacBi®

P s P i I el S el i e ey i S

Run the PCR thermocycler program with the lid temperature set to 105°C. Do not add samples to
thermal cycler until lid has pre-heated.

Step Time Temperature Cycles DNA input PCR Cycles

1 2 min 94°C 1 cycle 1ng 14 cycles
2 10 sec 98°C 5ng 12 cycles
3 30 sec 58.8°C Eyl;ﬁlles 10ng 11 cycles
4 10 min 68°C 20ng 10 cycles
5 7 min 68°C 1 cycle 50ng 8 cycles
& Hold 4°C

R R Ty I o e i |

Add 100 pL of resuspended, room-termperature SMRTbell cleanup beads to each sample.

——— I B o B e it [ s IR e 2, “.-M-HHH‘J-';_kd.--m.--Aan. R e i |

Prepare PCR rxn master mix by adding required
components in the order and volume listed to a new tube

Add 72 pL of PCR master mix to each sample + primer
solution (28 pL) for a total rxn volume of 100 pL

Run PCR thermal cycler program using recommended
number of amplification cycles based on DNA input amount

Set lid temperature to 105°C if programmable
Do not add samples to thermal cycler until lid has pre-heated

7400~
7000

—9585—

10 kb

6000
5000
4000~

2

= 3000
2000

1000~

198°

Size (bp)

1300

10000-m = == == = = === ===

42000
50000

o
=
0
0
©

Example sheared human DNA sample amplified by PCR. Size distribution of amplified
products is ~10 kb and appropriate to proceed to SMRTbell library construction.

IMPORTANT!

* You must have the required mass of purified amplified DNA
per reaction to proceed with SMRTDbell library prep

» 2150 ng or 2600 ng of amplified DNA mass! is required to yield
enough polymerase-bound Ampli-Fi library (10 kb) for
sequencing using Revio SPRQ chemistry or Revio non-
SPRQ/Vega chemistry (120 pM on-plate loading concentration).

1 See Appendix section of procedure for guidance on running additional PCR34
cycles for samples with low PCR yield.



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

* Prepare a rxn master mix by adding required components

| [ecl

DNA Shearing & amplification

Library construction

5. Repair and A-tailing of amplified DNA in the order and volume listed to a new tube
DNA sample extraction & QC = . . :
v Step Instructions for DNA damage and end repair of amplified DNA
Add the following components from the SMRThell prep kit 3.0 to a microcentrifuge tube. Adjust Optional: If mUItipleXingv indexed amp”ﬁed samples can be
1 Shear DNA component volumes for the number of libraries being prepared, plus 15% overage. For pooled prior to performing this repair and A-tailing step (Step
individual preps, add components directly to the sample from the previous step at the specified 5) if desired AIternativer samples can be pooled at the end
volumes and skip steps 5.2 to 5.4. ) ’ . L
v i of the protocol after Step 9 (Annealing, binding, and cleanup
5 Repai & AEing — ABC) prior to sequencing.
of sheared DNA r v Tube Component Volume
5.1 Per library 4 libraries* 8 libraries*
¢ Repair buffer 8l 36.8 pl 73.6pl
3 Ligation of amplification End repair mix 2l 9.2l 184 pL * = DNA damage
adapter and cleanup DNA repair mix 1l A6l 92yl -
& O Safe stop Total volume 11 pL 50.6 pL 101.2 pL o
- — *15% overage included in mastermix calculations PCR-amplified DNA
4  Library amplification by PCR
and cleanup
52 Pipette-mix the Repair mastermix.
# O Safe stop _ ) ) - ) . o
53 Quick-spin the Repair mastermix in a microcentrifuge to collect liquid.
5 Repair & _ _ A
A-tailing of amplified DNA 54 f}(l_jd 11 pL of the Repair mastermix to 49 pl of sample from step 4.21 for a total volume of 60 A
¢ . Repaired and A-tailed PCR-amplified DNA
ST Pipette-mix each sample.
6 SMRThbell adapter ligation - _ . ) ) . o
and cleanup 56 Quick-spin the sample(s) in a microcentrifuge to collect liquid.
; o Safe stop * Add 11 pL of master mix to 49 uL of amplified DNA
Run the Repair and A-tailing thermocycler program with the lid temperature set to >75°C. sample from Step 4 for a total rxn volume of 60 uL
7 Nuclease treatment Step Time Temperature
' 57 1 30min  37°C
2 5min 65°C . -
o bend < oot 4 o 4o * Run Repair and A-tailing thermal cycler program
AMPure PB bead size selection . .
+ Set lid temperature to 275°C if programmable

58 Proceed to the next step of the protocol.

PacBi®
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DNA Shearing & amplification

Library construction

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

DNA sample extraction & QC

1 Shear DNA
2 Repair & A-tailing

of sheared DNA

v

3 Ligation of amplification
adapter and cleanup

& O Safe stop

4  Library amplification by PCR
and cleanup
& O Safe stop
5 Repair &

A-tailing of amplified DNA

v

6 SMRTbell adapter ligation
and cleanup

& O Safe stop

7 Nuclease treatment

v

8 AMPure PB bead size selection

i5index

i7ind . .
Haneex Repaired and A-tailed

A PCR-amplified DNA

Ligation with non-indexed SMRTbell adapters
(RECOMMENDED)

— RECOMMENDED: All Ampli-Fi samples are already indexed
(and asymmetrically barcoded) during PCR amplification step

using Twist UDI primers and therefore do not require the use of a
SMRTbell adapter index for sample multiplexing applications

C

Use non-indexed SMRTbell
adapters included in SMRTbell

prep kit 3.0 O
i5 index i7 index

SMRThbell library containing non-indexed SMRTbell adapters
and Twist unique dual indexes

Ligation with indexed SMRTbell adapters
(OPTIONAL)

— OPTIONAL: If desired, ligation with indexed SMRTbell

adapters provides an additional method of symmetrically

barcoding samples! when preparing multiplexed Ampli-Fi
libraries

BC2001

Use indexed SMRTbell adapters
included in SMRTbell indexed BC2001

adapter plate 96A/B/C/D
SMRTbell SMRTbell
adapter v adapter
index i5index i7 index index

SMRTbell library containing indexed SMRTbell adapters
and Twist unique dual indexes

1 If barcoding Ampli-Fi samples using SMRThell adapter index plate 96A/B/C/D, then two rounds of barcode demultiplexing are required: First perform barcode demultiplexing on-instrument to
chBi‘ demultiplex adapter-barcoded samples; and then proceed to run Demultiplex Barcodes in SMRT Link to trim Twist universal adapters and demultiplex Twist UDIs (refer to Ampli-Fi data analysis workflow 3g
recommendations described in Section 4 of this presentation).
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DNA Shearing & amplification

Library construction

Adapter ligation & cleanup
Procedural notes

6. SMRTbell adapter ligation & cleanup

PacBi®

) v Step Instructions for SMRTbell adapter ligation and reaction cleanup
DNA sample extraction & QC
Proceed to step 6.2 if not using a SMRTbell adapter index from plates 96(A, B, C, or D).
- 51  (Optional, dual indexing) Add 4 pL of the indexed adapter from the SMRTbell adapter index plate 96(A, B,
C, or D) to each respective sample from the previous step and exclude the SMRTbell adapter from the
1 Shear DNA Ligation mastermix (next step). One index per SMRTbell adapter index plate well per sample.
2 Repair & A-tailing Tub G . Vol
v ube omponen olume
of sheared DNA 6.2 . .
¢ Per library 4 libraries** libraries**
SMRThell adapters Al 17.6pl 35.2pl
3 Ligation of amplification vellow  Ligation mix 15 L 66 L 132 L
adapter and Cleanup _m Ligation enhancer 1 pl A4l 88yl
& O Safe stop Total volume 20 pl. 88 L 176 L
- — - * Exclude the SMRTbell adapter it using the SMRTbell adapter index plate 96 (A, B, C, or D)
4  Library amplification by PCR «+ 10% overage included in mastemix calculation.
and cleanup PR ¥ S S SR U U - U TR
# O Safe stop gt T e Gl T el g T i
- « No barcoding: add 20 pL of the Ligation mastermix containing the SMRTbell adapter to each
5 N Repair & sample. The total volume per sample should be 80 pL.
= [ =
A-tailing of amplified DNA o9 « Barcoding: add 16 pL of the Ligation mastermix containing to each sample.
# The total volume per sample should be 80 pL.
6 SMRThbell adapter ligation e N P SN S —
and Cleanup W e g R SRR g Nl —— S g Sy
# o Safe stop Run the Adapter ligation thermocycler program.
7 Nuclease treatment 6.8 step  Time  Temperature
1 30min  20°C
4 2 Hold  4%C
. . o O, b ot O i i i i b BR o pe O ol s e B g bt
8 AMPure PB bead size selection - - e e ————)—— P

69 Add 80 pL of resuspended, room-temperature SMRTbell cleanup beads to each sample.

6.10  Pipette-mix the beads until evenly distributed
B R T R P TV i |

Optional if using indexed SMRTbell adapters to
barcode samples: Add 4 pL of indexed adapter (from
SMRTbell adapter index plate 96A/B/C/D) to each sample
(60 L) from Step 5 to bring the sample + indexed adapter
volume to 64 uL

Skip this step if not using an adapter index to barcode
your sample

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

IMPORTANT!: Exclude the SMRTbell adapter from the
master mix if using an indexed adapter to barcode
your sample

If using non-indexed SMRTbell adapters: Add 20 pL of
master mix to each sample (60 pL) for total rxn vol. = 80 pL

If using indexed SMRTbell adapters: Add 16 pL of
master mix to each sample + indexed adapter (64 uL) for
total rxn vol. = 80 L

Run Adapter ligation thermal cycler program
Set the lid temperature to 230°C if programmable

Perform 1X SMRTbell bead cleanup

Add 80 pL of SMRTbell cleanup beads to each (80 pL)
SMRTbell adapter ligation reaction

Elute cleaned DNA into 40 uL of EB buffer
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DNA Shearing & amplification

Library construction

Nuclease treatment

Remove unligated DNA fragments and leftover SMRTbell adapters from the sample

DNA sample extraction & QC

T

7. Nuclease treatment

v Step  Instructions for nuclease treatment

Add the following components from the SMRTbell prep kit 3.0 to a new microcentrifuge tube.
Adjust component volumes for the number of libraries being prepared, plus 10% overage. For

1 Shear DNA individual preps, add components directly to each sample from the previous step and skip steps
& T2t074
2 Repair & A-tailing 7
of sheared DNA - v Tube Component Volume
Per library 4 libraries* 8 libraries*
v POGHEPUDIEN nNucleasebuffer 5wl 22, M
3 Ligation of amplification Light green Nuclease mix Sl 22pL A4 pL
adapter and cleanup Total volume 10l 44l 88 L
& O Safe stop
4 Library amplification by PCR 72 Pipette-mix Nuclease mastermix.
and cleanup 73 Quick-spin the Nuclease mastermix in a microcentrifuge to collect liquid.
* O Safe stop 74 Add 10 pL of Nuclease mastermix to each sample. Total volume should equal 50 pl.
5 . Repair & 75 Pipette-mix each sample.
A-tailing of amplified DNA
# 76 Quick-spin the sample(s) in a microcentrifuge to collect liquid.
6 SMRTbell adapter ligation Run the Nuclease treatment thermocycler program with the lid temperature set to >47°C.
and cleanup Ste  Time  Temperature
* o Safe stop 17 1 15 min 3rc
2 Hold 4°C
7 Nuclease treatment
& 78 Proceed to the next step of the protocol. It is necessary to cleanup the nuclease reaction using the

8 AMPure PB bead size selection

AMPure PB or SMRTbell cleanup beads prior to safely storing the library or libraries.

PacBi®

O
| ozl oy
\\’:
Sample containing incomplete Sample containing
SMRTbell templates and mostly intact SMRTbell
unligated DNA fragments templates

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

Add 10 pL of master mix to 40 pL of adapter-ligated DNA
sample from Step 6 for a total rxn volume of 50 pL

Run Nuclease treatment thermal cycler program
Set the lid temperature to 247°C if programmable

Note: Itis necessary to remove nucleases using either
AMPure PB size selection or SMRTbell cleanup beads

(Step 8) prior to safely storing the library or libraries.
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DNA Shearing & amplification

Library construction

Diluted AMPure PB cleanup and size selection

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

DNA sample extraction & QC

8. Diluted AMPure PB cleanup and size selection « IMPORTANT!: If performing gel-based size selection or if

DNA library insert size is ~3 — 5 kb:

Instructions for AMPure PB bead size selection

v  Step

PacBi® .

1 If DNA library insert size is <3 kb, then replace all 1X bead cleanup steps in the Ampli-Fi library prep procedure with 1.3X bead cleanups.
IMPORTANT!: Ensure accurate ratios are maintained when diluting AMPure PB and when adding the dilution to the library. Failure to do this will result in a loss of sample, or ineffective size-selection.

v Make a 35% v/v dilution of AMPure PB beads by adding 437 5 pL of resuspended AMPure PB — Skip diluted AMPure PB bead size selection and perform
beads to . o ) a cleanup using 1X SMRTbell cleanup beads instead?
1 Shear DNA g1 8125 pL of Elution buffer. The 35% dilution can be stored at 4°C for 30 days.
Note: The AMPure PB dilution may be scaled as appropriate for smaller/larger scale projects. G . . .
¢ 82 Add 3.1X v/v (155 pL) of resuspended, room-temperature 35% AMPure PB beads to each sample Prepare a 35% (V/V) dilution of AMPu re' PB beads using
2 Repair & A-tailing : from the previgus step. elu“on buffer and add 31X (155 l.ll_) Of d|luted beadS to
of sheared DNA 8.3  Pipette-mix the beads until evenly distributed. Sample (50 UL)Z
. (0) i o
¢ 84  Incubate at room temperature for 20 minutes to allow DNA to bind beads. 35% AMPure PB solution can be stored at 4°C for 30 days
oat Note: The AMPure PB dilution pr rem I
3 nggtalgrt-]e?fa?]rggllzlgﬁﬂgn 85  Place sample on an appropriate magnet and allow beads separate fully from the solution. asogi)pro;ia te fgresma”‘i:l/:aorggrgizclj: peI’Ojeag;Sb(eeZ(éﬁ ed
# O Safe stop 86  Slowly remove the cleared supernatant without disturbing the beads. sample requires 155 pL of 35% AMPure PB beads)
- — Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol into each
4 Library am%'ﬁ?atlon by PCR 1 sample. After 30 seconds, remove the 80% ethanol and discard.
and cleanup e Y I Y | After eluting in 25 uL of EB, perform DNA concentration
v O safestop e T el e ————— v € — QC on final Ampli-Fi library using Qubit assay
5 Repair & Take a 1 yL aliquot from each tube and dilute with 9 pL of Elution buffer or water. Measure DNA Recommend to perform DNA Sizing QcC using Femto Pulse
A-tailing of amplified DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit. Calculate the total mass. The
final overall recovery should be 20-40% as measured from post PCR cleanup to completed
¢ 815 SMRTbell library. DNA concentration must be less than 20 ng/ul to proceed to ABC.
6 SMRThbell adapter ligation Recommended: Further dilute each aliquot to 250 pg/uL with Femto Pulse dilution buffer. Note: Final Amp“-Fl I_Ibrary concentration mus_t be <20 ng/
and cleanup Measure final SMRTbell library size distribution with a Femto Pulse system. pL for 3-10 kb insert sizes and <10 ng/ uL for inserts <3 kb
¢ o Safe stop to proceed with annealing, binding & cleanup (ABC)
If required, dilute 25 pl of library to less than 20 ng/pl if in the 3 — 10kb size range. If DNA size is — Using a concentration higher than recommended for ABC
7 Nuclease treatment 8.16  less than 3 kb, dilute to less than 10 ng/ul. If library concentration is higher than recommended may negatively impact sequencing performance
for ABC, sequencing performance will be compromised.
¢ Proceed to Section 9 to prepare library for sequencing with Revio +SPRQ or Vega
or To prepare Ampli-Fi samples for sequencing using Revio
8 AMPure PB bead size selection 817 prep P P d g g

Proceed to SMRT Link Sample Setup for preparing samples for Revio non-SPRQ chemistry or SPRQ or Ve'ga chemistry, follow ABC WOka|OW instru.ctions
Sequel Il/e in Step 9 using the recommended loading concentration
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Sample Setup & Run Design recommendations for SPK 3.0 Ampli-Fi libraries
— Revio system

Revio system recommended settings
Workflow Key setup parameters
Ampli-Fi samples

Library type Standard
Primer Standard sequencing primer
Sample setup _ _ _ _ _
Polymerase kit Revio (non-SPRQ) polymerase kit / Revio SPRQ polymerase kit
Concentration on plate (OPLC) 120 - 160 pM —
Library type Standard &
Movie acquisition time 24 hrs (~5 — 20 kb)
Run desi HiFi read
un design Use adaptive loading YES
Data options? Include base kinetics = NO* Recc;mrgen(_jed ta;rget_P{IS%adlgg(;ange
P Consensus Mode = MOLECULE OF REVIO System IS - 0

L]
PGCB|‘ 1 IMPORTANT: If analysis of 4mC, 6mA or other custom modifications is desired to be performed in SMRT Link, then need to specify Include Base Kinetics = YES.

41



Sample setup workflow overview for Revio (non-SPRQ) polymerase libraries

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

Library type? Polymerase kit Sample setup workflow & procedural reference

Anneal sequencing primer, bind polymerase, complex cleanup (ABC) U Follow SMRT Link Sample Setup ABC calculator

Revio (non-SPRQ)
SIVIRER NI QAN ulJJIBSM polymerase kit Sample pooling (optional) O Follow SMRT Link Sample Setup Pooling calculator

(102-817-600)
U Follow SMRT Link Sample Setup Loading calculator (if

Final loading dilution procedure pooling samples after ABC)?
| ABC || sample pooling | | Final loading dilution |
(optional) (for samples pooled after ABC)

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

¥ Annealing, binding, cleanup (4BC) calculator Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
Loading calculator v Loading calculator + Loading calculator

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

E Pooling Calculator

PqCBi‘ 1 If sample pooling is not required or if samples are pooled before ABC, then follow ABC calculator to prepare DNA internal control and perform final sample dilution (instead of using Loading Calculator}}2



Sample setup workflow overview for Revio SPRQ polymerase libraries

For binding libraries with Revio SPRQ polymerase kit, follow library prep Procedure & checklist instructions for

annealing/binding/complex cleanup steps

Library typel? Polymerase kit Sample setup workflow & procedural reference

Revio SPRQ polymerase

SMRThbell prep kit 3.0 Ampli-Fi kit (103-520-100) Sample pooling (optional)

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

Final loading dilution procedure

O Follow library prep Procedure & checklist

U Follow SMRT Link Sample Setup Pooling calculator

U Follow SMRT Link Sample Setup Loading calculator

ABC

R Bind polvmerase Comblex cleanu Pool indexed Prepare DNA Perform final Load sample into
q gp poly P P SMRTbell libraries internal control sample dilution sequencing plate
Follow SMRT Link : .
Follow SMRT Link Loading calculator
_ @ Sample Setup

Follow SMRTbell library preparation Procedure & checklist or Guide & overview

=

T —

a Amplifying genomic DNA for SMRTbell library preparation and HiFi
sequencing (103-648-000)

PacBi®

| Sample pooling ”
(optional)

@ Sample Setup

T —

Annealing, binding, cleanup (ABC) calculator

v Loading calculator

.

E Pooling Calculator

Final loading dilution

T —

Annealing, binding, cleanup (ABC) calculator

v Loading calculator

Note: For Revio SPRQ libraries, Loading
calculator should be used to prepare DNA internal
control and perform final sample dilution unless
specified otherwise in Procedure & checklist
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Sample Setup & Run Design recommendations for SPK 3.0 Ampli-Fi libraries
— Vega system

Vega system recommended settings
Workflow Key setup parameters
Ampli-Fi samples

Library type Standard
Primer Standard sequencing primer : i
Sample setup _ _ P
Polymerase kit Vega polymerase kit e ———
Concentration on plate (OPLC) 100 - 140 pM ._ '_
Library type Standard t
Movie acquisition time 24 hrs (~7 —-10 kb) —————
Run desi HiFi read
un design Use adaptive loading YES
Data options! Include base kinetics = NO* Recorfnm\e/nded tartget I_Oaiiérg)g Ie7\6e(;range
P Consensus Mode = MOLECULE or vega system IS — (0%

L]
PGCBl‘ 1 IMPORTANT: If analysis of 4mC, 6mA or other custom modifications is desired to be performed in SMRT Link, then need to specify Include Base Kinetics = YES.
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Sample setup workflow overview for Vega polymerase libraries
For binding libraries with Vega polymerase kit, follow library prep Procedure & checklist instructions for

annealing/binding/complex cleanup steps

Library typel? Polymerase kit

Vega polymerase kit
(103-520-100)

SMRTbell prep kit 3.0 Ampli-Fi

Sample pooling (optional)

Sample setup workflow & procedural reference

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

Final loading dilution procedure

O Follow library prep Procedure & checklist
U Follow SMRT Link Sample Setup Pooling calculator

U Follow SMRT Link Sample Setup Loading calculator

ABC

| Sample pooling ”
(optional)

Final loading dilution

Pool indexed Prepare DNA Perform final Load sample into
Anneal sequencing primer Bind polymerase Complex cleanup A .
SMRTbell libraries internal control sample dilution sequencing plate
Follow SMRTbell library preparation Procedure & checklist or Guide & overview Eg!ﬂ\r’]vgscl\gizggkr Follow SMRT Link Loading calculator

=

.

a Amplifying genomic DNA for SMRTbell library preparation and HiFi
sequencing (103-648-000)

PacBi®

@ Sample Setup

T

Annealing, binding, cleanup (ABC) calculator

v Loading calculator

D

E Pooling Calculator

@ Sample Setup
v

Annealing, binding, cleanup (ABC) calculator

v Loading calculator

Note: For Vega libraries, Loading calculator
should be used to prepare DNA internal control
and perform final sample dilution unless specified
otherwise in Procedure & checklist
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General best practices recommendations for preparing SPK 3.0 Ampli-Fi
libraries for sequencing on Revio and Vega systems

Polymerase kit thawing procedure?

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

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

- Annealing buffer

i

Sequencing polymerase l Loading buffer

i

0

Revio SPRQ polymerase kit
(103-520-100)

i
i

Standard sequencing primer Sequencing control ' SMRTbell cleanup beads

b Besl
b Besl

v Polymerase buffer

PacBie

Loading buffer

0 o "

Vega polymerase kit
(103-517-600)

i

4 Dilution buffer

i

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

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

o
PGCBl‘ 1 Refer to Procedure & checklist protocol for detailed instructions for handling all required sequencing preparation reagents. 46
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supported applications & use cases



Ampli-Fi data analysis workflow recommendations
Comparison of SMRT Link data analysis workflows for Ampli-Fi library HiFi data sets versus Ultra-low DNA

iInput library HiFi data sets

Ampli-Fi libraries

Generate Ampli-Fi HiFi data
on PacBio sequencer

v

Procedure & checklist — Amplifying
genomic DNA for SMRTbell library
preparation and HiFi sequencing
(103-648-000)

Remove Twist universal adapters and
demultiplex Twist UDI primer sequences
used for PCR amplification step

B | svrTLink
RN

Demultiplex Barcodes

.. In SMRT Link Remove PCR duplicate reads

Mark PCR Duplicates

v
Trimmed and de-duplicated
Ampli-Fi HiFi data
v

Perform secondary an alysis Use SMRT Link or standard 3"-party tools

to perform assembly or variant calling

(e.g., assembly or variant calling)

PacBi®

Ultra-low DNA input libraries

Generate Ultra-low DNA input B
HiFi data on PacBio sequencer

v

Procedure & checklist — Preparing
HiFi Libraries from Ultra-Low DNA
Input (101-995-900)

Remove ultra-low DNA input adapter
sequences used for PCR amplification step

B | svrTLink
RN

Trim Ultra-Low Adapters

.. In SMRT Link Remove PCR duplicate reads

Mark PCR Duplicates

v
Trimmed and de-duplicated
Ultra-low DNA input HiFi data
v

Perform secondary analysis Use SMRT Link or standard 3"-party tools

to perform assembly or variant calling

(e.g., assembly or variant calling)
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Ampli-Fi data preparation workflow

Use SMRT Link data utilities to prepare Ampli-Fi HiFi data for downstream secondary analysis applications
by trimming PCR amplification adapters and removing PCR duplicate reads

Data preparation workflow for Ampli-Fi libraries containing non-indexed SMRTbell adapters

 Universal Universal
pS i5 index adapter Target adapter i7 index p7
SMRTbell SMRTbell
adapter adapter
Ampli-Fi library containing non-indexed SMRTbell adapters

SMRTbell adapter trimming is automatically performed
on-instrument during post-primary analysis

Generate Ampli-Fi HiFi data
on PacBio sequencer

Ampli-Fi HiFi read containing Twist universal adapter & Twist unique dual indexed (UDI) primer sequences

Trim Twist universal adapters Run ‘Demultiplex Barcodes ’ data utility job in SMRT Link or use 1 ima command line tool
and demultiplex Twist UDIs — to remove Twist universal adapters and demultiplex Twist UDI primer sequences

Ampli-Fi HiFi read with Twist universal adapter & Twist UDI primer sequences removed

R PCR dupli q Run ‘Mark PCR Duplicates’ data utility job in SMRT Link or use pbmarkdups
SRS uplicate reads command line tool* (pbbioconda) to remove PCR duplicate reads
v
Trimmed and de-duplicated
Ampli-Fi HiFi data

L]
PGCBI‘ 1 Note: If running SMRT Link v25.1 or earlier, then users may need to run Mark PCR Duplicates using the command line tool in order to be able to provide additional memory resources for the analysis.
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Ampli-Fi data preparation workflow (cont.)

Use SMRT Link data utilities to prepare Ampli-Fi HiFi data for downstream secondary analysis applications
by trimming PCR amplification adapters and removing PCR duplicate reads

Data preparation workflow for Ampli-Fi libraries containing indexed SMRTbell adapters

 Universal Universal
Indexed PS5 i5 index adapter Target adapter i7 index p7 Indexed
SMRTbell BC2001 BC2001 SMRTbell
adapter adapter

Ampli-Fi library containing indexed SMRTbell adapters (e.g., BC2001)

Generate Ampli-Fi HiFi data
. l SMRTbell adapter trimming and adapter barcode demultiplexing are
on PacBio s eq uencer E automatically performed on-instrument during post-primary analysis*

Ampli-Fi HiFi read containing Twist universal adapter & Twist unique dual indexed (UDI) primer sequences

Trim Twist universal adapters Run ‘Demultiplex Barcodes ’ data utility job in SMRT Link or use 1 ima command line tool
and demultiplex Twist UDIs — to remove Twist universal adapters and demultiplex Twist UDI primer sequences

Ampli-Fi HiFi read with Twist universal adapter & Twist UDI primer sequences removed

R PCR dupli q Run ‘Mark PCR Duplicates’ data utility job in SMRT Link or use pbmarkdups
SRS uplicate reads command line tool? (pbbioconda) to remove PCR duplicate reads
v
Trimmed and de-duplicated
Ampli-Fi HiFi data

P B" 1 Note: To enable automatic adapter barcode demultiplexing on-instrument, specify ‘Sample is indexed = YES’ in the sequencing run design.
qc | 2 Note: If running SMRT Link v25.1 or earlier, then users may need to run Mark PCR Duplicates using the command line tool in order to be able to provide additional memory resources for the analysis.

50



SMRT Link Demultiplex Barcodes data utility for Ampli-Fi data preparation
Use SMRT Link Demultiplex Barcodes data utility to trim Twist universal adapters and Twist UDI primer

sequences from an Ampli-Fi HiFi data set

1. Select Data 2. Select Analysis

Analysis Application required

Adapter removal and barcode demultiplexing
are performed in a single demultiplexing job

Analysis Name

Demultiplex Barcodes

Ampli-Fi_Demultiplex_Barcodes_Demo

+ Import Analysis Settings o Analysis Datasets

Associated Inputs

1D IT Name T
Barcode Set Required

. . . 171529 Ampli-Fi_Library_01
TwistUniversalAdapterswithUDI_noP7P5

Assign Bio Sample Names to Barcodes required i)

Interactively | From a File

Demultiplexed Output Data Set Name Required 0

Ampli-Fi_Library_01 (demux)

Same Barcodes on Both Ends of Sequence 0

YES © NO

_ Universal Universal
p5 i5 index adapter Target adapter i7 index p7

SMRTbell

SMRThbell

Schematic of Ampli-Fi library structure containing Twist universal adapter and
Twist UDI primer sequences

Amplifi TwistUDIadapters noP7P5 [ Link ] barcode set FASTA includes the

Twist universal adapter and UDI sequences (and does not include any P5/P7
sequences)’

UDI<------- Universal adapter ----- >
[15]ACACTCTTTCCCTACACGACGCTCTTCCGATCT

UDI<------- Universal adapter ----- >
[17]GTGACTGGAGTTCAGACGTGTGCTCTTCCGATC

Data Management / Dataset Details

TwistUniversalAdapterswithUDI__noP7P5

Barcodes
» Dataset Overview
sPlate A 1 A@1 F
CCAATATTCGACACTCTTTCCCTACACGACGCTCTTCCGATCT
el sPlate A 1 A91 R
BT RS GCTGAAGATAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT

sPlate A 2 BO1 F

e CGCAGACAACACACTCTTTCCCTACACGACGCTCTTCCGATCT
sPlate A 2 BO1 R

TATCCGTGCAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
i Tt o B I P S I Tt R |

1 Note: The Twist Universal Adapters with UDI barcode set preloaded in SMRT Link v25.1 and v25.2 contains sequences corresponding to the P5/P7 adapters, UDIs, and universal adapters.

PqCBi‘ Because the Ampli-Fi library procedure can result in truncated P5/P7 adapter sequences, for optimal barcode demultiplexing performance we recommend using the 51
Amplifi TwistUDIadapters noP7P5 barcode set FASTA [ Link ], which contains only the UDI and universal adapter sequences (and omits the P5/P7 adapter sequences).
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SMRT Link Demultiplex Barcodes data utility for Ampli-Fi data preparation (cont.)

Follow procedure below to trim Twist universal adapters and Twist UDI primer sequences from an Ampli-Fi HiFi
data set using SMRT Link Demultiplex Barcodes data utility

1. Select Data 2. Select Analysis

Analysis Application required

Demultiplex Barcodes

+ Import Analysis Settings o

Associated Inputs

Barcode Set Required

TwistUniversalAdapterswithUDI_noP7P5

Assign Bio Sample Names to Barcodes required i)

Interactively | From a File

Demultiplexed Output Data Set Name Required 0

Ampli-Fi_Library_01 (demux)

Same Barcodes on Both Ends of Sequence (7]

YES © NO

PacBi® : «x

alysis Name
pli-Fi_Demultiplex_Barcodes_Demo

Analysis Datasets

D IT

971 529

Name T

)

SMRT Link b @snnnmnalysis b

After selecting your data set, specify analysis application

Select Demultiplex Barcodes

Specify barcode set

Click on Barcode Set selection button and select recommended barcode set
FASTA: Amplifi TwistUDIadapters noP7P5

If using SMRT Link v25.2 or earlier, download recommended barcode set
FASTA from PacBio Multiplexing Resources website:

U Amplifi TwistUDIadapters noP7P5 [Link]

After downloading recommended barcode set FASTA, import the file into
SMRT Link using Data Management module

Specify if using same barcodes on both ends of sequence

Specify NO

Continued on next page...
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SMRT Link Demultiplex Barcodes data utility for Ampli-Fi data preparation (cont.)

Follow procedure below to trim Twist universal adapters and Twist UDI primer sequences from an Ampli-Fi HiFi
data set using SMRT Link Demultiplex Barcodes data utility

1. Select Data 4. Assign bio sample names to barcodes

* First download the recommended barcoded sample CSV template file from

Analysis Application Required Analysis N . . . .
nalysis Application feaue nalyss Hame PacBio Multiplexing Resources website:

4

Demultiplex Barcodes Ampli-Fi_Demultiplex_Barcodes_Demo

U Ampli-Fi_ Barcoded Sample Name File.csv [Link]

@ Analysis Datasets + After downloading the CSV template file, fill out the biological sample names!
for each barcode used in the "Bio Sample Name" column, and delete rows of

Associated Inputs unused barcodes. Then save the edited CSV file.

1D T Name IT
Barcode Set equired o Barcode Bio Sample Name
TwistUniversalAdapterswithUDI_noP7P5 E 171529 Ampli-Fi_Library_01 Plate_A_1_A01 _F--Plate_A_1 AO1 R Ampli-Fi_library_01
Plate_A_2_BO1_F--Plate_A_2 BO1_R Ampli-Fi_library_02
Assign Bio Sample Names to Barcodes required 7] Plate_A_3_CO1 F--Plate A_3 CO1R Ampli-Fi_library_03
Plate_A_4 DO1_F--Plate_A_4_DO1_R Ampli-Fi_library_04
Interactively = From a File i DA e 4 - e ]
Autofilled Barcoded Sample File 0
° « Click on the ‘From a File’ button and Click "Browse", find the edited file, then
click "Open" to upload it. ‘Upload was successful’ appears if file is formatted
Barcoded Sample File required 0 COITECtly.
Choose file Browse
Upload was successful J
Demultiplexed Output Data Set Name Required i) e
Ampli-Fi_Library_01 (demux) 5. Click on Start button
Start > . . . . .
Same Barcodes on Both Ends of Sequence @ - » Demultiplex Barcodes utility job will immediately begin
YES © NO

PGCBi‘ 1 Note: Bio Sample names must be 40 characters or fewer limited to: Only use alphanumeric; dot; underscore; hyphen. Do not include spaces — Sample names must be

unique and will be truncated after any spaces. Delete any barcodes not used in the CSV file. 53


https://www.pacb.com/multiplexing/
https://www.pacb.com/multiplexing/

Example Twist UDI barcode demultiplexing performance for Ampli-Fi libraries?

Demultiplexing rates are typically lower for Ampli-Fi libraries containing Twist UDI barcodes compared to non-
amplified (symmetrically) barcoded gDNA libraries containing indexed SMRTbell adapters

Revio system with SPRQ chemistry Vega system

Sample Twist Barcoded Barcoded Barcode E Twist Barcoded Barcoded Barcode

. uDI HiFi Reads | HiFi Yield Quality . ) HiFi Reads | HiFi Yield Quality
MR_1ng_hg2 65ulL_sp59 PlateA_25 90.9% 69.96 Gb 98.4 MR_1ng_hg2_65ulL_sp59 PlateA_26 90.1% 33.70 Gb 98.0
MR_5ng_hg2_65ulL_sp59 PlateA_27 93.0% 73.74 Gb 98.5 MR_5ng_hg2_65ulL_sp59 PlateA_28 92.2% 36.56 Gb 98.4
MR_20ng_hg2_65uL_sp59 PlateA_29 94.3% 63.20 Gb 98.8 | MR_20ng_hg2_65ulL_sp59 PlateA_30 93.8% 42.33 Gb 98.5
MR_50ng_hg2_65ulL_sp59 PlateA 31 92.6% 77.69 Gb 98.1 MR_50ng_hg2_65ulL_sp59 PlateA 32 93.2% 40.41 Gb 98.9

Samole Twist Barcoded Barcoded Barcode E Twist Barcoded Barcoded Barcode

. uDI HiFi Reads | HiFi Yield Quality . ) HiFi Reads | HiFi Yield Quality
gTube_1ng PCR14_S13 PlateA_77 90.5% 54.66 Gb 98.5 gTube_1ng PCR14_S13 PlateA_77 90.7% 57.00 Gb 98.4
gTube 5ng_PCR12_S14 PlateA 78 93.4% 56.77 Gb 98.6 - gTube_5ng_PCR12_S14 PlateA_78 92.7% 56.39 Gb 98.5
‘i" gTube 20ng_PCR10_S15 PlateA 79 94.9% 51.57 Gb 98.7 ‘i’ gTube_20ng_PCR10_S15 PlateA_79 94.7% 60.15 Gb 98.6
gTube_50ng_PCRO08_S16 PlateA_80 92.6% 58.75 Gb 98.9 gTube_50ng_PCRO08_S16 PlateA_80 92.1% 58.83 Gb 98.8

P5 UDI UA UA uDI P7
Ampli-Fi HiFi read containing Twist universal adapter (UA) & Twist UDI primer sequences Note: Ampli-Fi DNA libraries amplified and asymmetrically barcoded with Twist

UDI primers typically show lower barcode demultiplexing yields (~90 — 94%)

. _ . compared to non-amplified symmetrically barcoded gDNA libraries containing
Demultiplex barcodes l [ SRl indexed SMRTbell adapters due to replication errors and formation of truncated

products during PCR amplification of long DNA templates

Ampli-Fi HiFi read with Twist universal adapter & Twist UDI primer sequences removed

chBi‘ 1 Example barcode demultiplexing results shown are for Ampli-Fi libraries generated from high-quality human HG002 DNA samples and demultiplexed in SMRT Link using the

Amplifi_TwistUDIladapters_noP7P5 barcode set file [ Link | o4
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SMRT Link Mark PCR Duplicates data utility for Ampli-Fi data preparation
Use SMRT Link Mark PCR Duplicates to remove duplicate reads from an Ampli-Fi HiFi data set

PGCBi. Select a Module ~

SMRT Analysis / Create New Analysis

Analysis Application Required

Mark PCR Duplicates

1. Select Data 2. Select Analysis

Em

4

Advanced Parameters

“+ Import Analysis Settings

Analysis Name

Ampli-Fi_Mark_PCR_Duplicates_Demo

Analysis Datasets

D IT

171096

Name 1T

Ampli-Fi_Library_01

Note: Additional memory is required to run deduplication

jobs in SMRT Link with Ampli-Fi libraries

— Recommended additional task memory is 16,000 MB

Advanced Analysis Parameters

Identify Duplicates Across Sequencing Libraries

O ON OFF

Compute Settings (i ]

-- select --

4

Min. CCS Predicted Accuracy (Phred Scale) 5 ]

20

Add task memory (MB) (7 ]

16000

P B.‘ 1 Note: Add task memory (MB) option is available in SMRT Link v25.2 GUI but is not available in SMRT Link v25.1 GUI. If running SMRT Link v25.1 or earlier, then users
ac | may need to run Mark PCR Duplicates using the command line tool in order to be able to provide additional memory resources for the analysis.




Example PCR duplication rates for Ampli-Fi libraries?
Ampli-Fi duplication rate typically decreases as genomic DNA input amount increases and # of PCR cycles

decreases Depending on gDNA input amount and # of PCR cycles
used, PCR duplication rate ranges from ~0.3 — 12%

gDNA input & g-TUBE g-TUBE Megaruptor 3 | Megaruptor 3

1ng_14cycles 12.92% 11.87% 11.46% 11.35%
5ng_12cycles 3.30% 3.57% 1.83% 3.72%
20ng_10cycles 0.62% 0.70% 0.80% 0.94% —— et
50ng_8cycles 0.32% 0.31% 0.20% 0.35% Ampli-Fi HiFi data set containing PCR-duplicate reads
14.00% mgTube_ SPRQ mgTube Vega ®mMR_Vega ®MR_SPRQ .

Ampli-Fi duplication rate typically

decreases as genomic DNA input amount S ——
increases and # of PCR cycles decreases? —————————————
I

De-duplicated Ampli-Fi HiFi data set

12.00%
10.00%
8.00%
6.00%
4.00%
2.00% I I I

0.00%
1ng_14cycles 5ng_12cycles 20ng_10cycles 50ng_8cycles

PGCB.‘ 1 Example PCR duplication rates shown are for Ampli-Fi libraries generated from high-quality human HG002 DNA samples.
I 2 To achieve lower duplication rates, we generally recommend using higher gDNA inputs whenever possible. If using Revio SPRQ chemistry, # of PCR amplification cycles may be reduced further.
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Ampli-Fi data analysis recommendations for de novo assembly
Using Ampli-Fi HiFi data for de novo assembly analysis of genomes
+ 215-fold HiFi read coverage per haplotype is recommended for most de novo assembly projects

—> Target HiFi Base Yield = [Haploid Genome Size (Gb)] x [Ploidy Level] x [Target HiFi Coverage per Haplotype]

E.g., for de novo assembly analysis of a 3 Gb diploid genome:
Recommended minimum target HiFi base yield =3 Gb x 2 x 15 =90 Gb

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

Note: Ampli-Fi samples require higher coverage levels compared to standard

non-amplified genomic libraries for assembly and variant calling applications

PGCBi‘ 1 Contact PacBio Technical Support (support@pacb.com) or your local Field Applications Bioinformatics Support Scientist for additional information about data analysis
recommendations.
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Ampli-Fi data analysis recommendations for variant detection

Using Ampli-Fi HiFi data for variant detection analysis of genomes

* For detection of structural variants, we recommend 210-fold HiFi read coverage per sample
—> Target HiFi Base Yield = [Sample Haploid Genome Size (Gb)] x [Target Coverage per Sample]

E.g., For structural variant detection analysis of a large genome (3 Gb):
Recommended minimum target HiFi base yield = 3 Gb x 10 = 30 Gb

* For detection of all variant classes, we recommend 220-fold HiFi read coverage per sample
—> Target HiFi Base Yield = [Sample Haploid Genome Size (Gb)] x [Target Coverage per Sample]

E.g., For detection of all variant classes in a large genome (3 Gb):
Recommended minimum target HiFi base yield = 3 Gb x 20 = 60 Gb

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

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

Note: Ampli-Fi samples require higher coverage levels compared to standard

non-amplified genomic libraries for assembly and variant calling applications

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

58


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

Ampli-Fi data analysis recommendations for shotgun metagenomics

Ampli-Fi HiFi data are compatible with 3'd-party metagenomics analysis tools for taxonomic & functional profiling

» Use SMRT Link to output HiFi data in standard file formats (BAM and FASTA/Q) for seamless integration with downstream analysis tools
« Recommend using PacBio metagenomics tools available on GitHub for taxonomic classification and functional gene profiling using HiFi reads?®

Taxonomic-Profiling-Diamond-Megan

Input: HiFi reads & database (NCBI nr)

[ Align reads to proteins (DIAMOND) ]

[Convert to MEGAN format (MEGAN-LR)]

[ Interpret Alignments (MEGAN-LR) ]

! !

!
Functional Taxonomy Taxonomy
Annotations (filtered) (unfiltered)

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

e Provides access to NCBI and GTDB taxonomic
annotations

PacBi®

Taxonomic-Profiling-Minimap-Megan

Input: HiFi reads & database (NCBI nt)

[ Align reads to sequences (minimap2) ]
i

Convert to MEGAN format (MEGAN-LR)]
!

Interpret Alignments (MEGAN-LR) ]
!
Taxonomy Taxonomy
(filtered) (unfiltered)

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

* Provides access to NCBI and GTDB taxonomic
annotations

—

—

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

Taxonomic-Profiling-Sourmash

HiFi Datasets
Average precision vs. average recall

HiFi Datasets
Average F1 score

T r Method
q> *9/ @ Krakenz 0 @
@ o o Bracken [ ]
T S “ @ Centifuge-h22 08 ‘
) v Centrifuge-h500 @
| e @ ® MetaPhiAn3 (0]
mOTUs Q
A O | @ soumashiat 08
e Sourmash k51 -
@ MotaMaps w
MMseqs2 04 ®
® MEGAN-LR-Prot
® MEGAN-LR-Nuc-HiFi
® BugSeqV2
¥ o)
/(
00
00 02 04 06 08 10 D D = e
Precision & %‘*&Pf‘gf ﬂ%@?yj&ﬁ
i ‘{{a‘;

obtain taxonomic profiles using sourmash gather
--> taxonomy approach.

Provides access to NCBI and GTDB taxonomic
annotations, or you can build your own database.
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Ampli-Fi data analysis recommendations for shotgun metagenomics
Use HiFi-MAG-Pipeline to obtain high-quality metagenome-assembled genomes (MAGS)

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

HiFi-MAG-Pipeline

[ Assess completeness (CheckM2) ] Make fasta of incomplete contigs ]
) '
>93% complete <93% complete Perform binning & merge sets
(keep) (discard) | (MetaBat2, SemiBin2, DAS_Tool)

Dereplicated bin set

Assess bin quality & filter
(CheckM2)

!

[ Assign taxonomy (GTDB-Tk) ]

Outputs: MAGs, metadata, visualizations

Streamlined HiFi-MAG-Pipeline workflow includes a custom "completeness-aware"
strategy to identify and protect long & complete contigs

Binning is performed with MetaBAT2 and SemiBin2; bin merging occurs with
DAS_Tool, QC with CheckM2; and taxonomic assignments with GTDB-Tk

Outputs include high-quality MAG sequences, summary figures, and associated
metadata

« Contact PacBio Technical Support (support@pacb.com) or your local Field Applications Bioinformatics Support Scientist for additional

information about data analysis recommendations

[ ]
PGCBI‘ 1 Portik D.M. et al. (2022) Evaluation of taxonomic profiling methods for long-read shotgun metagenomic sequencing datasets. BMC Bioinformatics. 23:541. https://doi.org/10.1186/s12859-022-05103-0
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sequencing performance data



Example Ampli-Fi library prep QC results for human gDNA samples?

Example DNA shearing and SMRTbell library construction yield results

Megaruptor 3 system shearing

- =
10 kb ¥+ hg_50ng_65ul_59sp
2000 - ﬂ ha_50ng_65ul_53sp
hg_20ng _B5ul_59sp
hg_20ng _B5ul_59sp
7000~ hg_Sng_65ul_59sp
hg_5ng 65ul_59sp
6000 - hg_1ng 65ul_59sp
hg_Tng 65ul_59sp
5000 -]
-
T 4000-
o
3000-
2000-
1000-
-

-a71- .

gDNA input Twist UDI PCR yield SMRThbell Post-ABC
(ng) cycles barcode set (ng) library yield yield

1ng 14 cycles PlateA bc26
5ng 12 cycles PlateA bc27
20 ng 10 cycles PlateA bc29
50 ng 8 cycles PlateA_bc31

1200—

1290
2020
1780
1660

17700—
21000
22000

516 ng (40%)
828 ng (41%)
854 ng (48%)
747 ng (45%)

42000
50000—
165500—

410 ng (32%)
705 ng (35%)
585 ng (33%)
615 ng (37%)

Example Femto Pulse DNA sizing QC analysis results and Ampli-Fi library construction
yield results for human genomic DNA samples sheared to ~10 kb target fragment mode

size using a Megaruptor 3 system.

PacBi®

g-TUBE shearing

16000
15000- Hg002_S0ng_S16
- Hg002_20ng 515
14000 Hg00Z_5ng_S14
13000~ Hg002_1ng 513
12000+ Hg002_50ng 512
11000 Hq002Z_20ng_S11
Hg002_5ng_S10
10000 - 1g900Z2_Tng 353
9000 -
B2000-
=
[(a) T 7000
3 000+
5000 -1
4000-
3000
2000+ L
1000 $ F
J kL . I
g
2

gDNA input PCR Twist UDI PCR yield SMRTbell Post-ABC
(ng) cycles barcode set (ng) library yield yield

1ng 14 cycles PlateA bc77
5 ng 12 cycles PlateA_bc78
20 ng 10 cycles PlateA bc79
50 ng 8 cycles PlateA bc80

1195
1510
2210
1340

e (bp)

17700-
21000-| [
23000—

454 ng (38%)
604 ng (40%)
840 ng (38%)
456 ng (34%)

42000
50000—

404 ng (34%)
534 ng (35%)
744 ng (34%)
393 ng (29%)

165500

Example Femto Pulse DNA sizing QC analysis results and Ampli-Fi library construction
yield results for human genomic DNA samples sheared to ~10 kb target fragment mode

size using a g-TUBE device.

1 Example library prep QC results shown are for Ampli-Fi libraries generated from high-quality human HG002 DNA samples.




Example Ampli-Fi sequencing results for human gDNA samples?

Example HiFi sequencing metrics

Revio system with SPRQ chemistry Vega system
Sample HiFi yield | Pol RL HiFi HiFi RL Mean BQ2Q30 P1 Sample HiFi yield [ Pol RL HiFi HiFi RL Mean BQ2Q30 | Loading
Pl€ 1 (Gb) (bp) reads (bp) QV (%) D) P (Gb) (bp) reads (bp) QV %) | level (%)

MR_1ng 78.2 89,102 11.7 M 6,665 MR_1ng 64.9 95,508 9.6 M 6,777 59

MR_5ng 80.4 85,987 12.3 M 6,521 Q43 97 75 MR_5ng 64.9 104,358 9.3 M 6,946 Q43 97 57
MR_20ng 67.8 97,663 9.4 M 7,183 Q44 98 56 MR_20ng 59.2 113,624 8.6 M 6,852 Q44 98 43
MR_50ng 84.5 94,644 11.1 M 7,604 Q43 97 67 MR_50ng 64.9 107,824 9.6 M 6,729 Q43 98 52
Example HiFi sequencing results for Ampli-Fi libraries prepared using human gDNA Example HiFi sequencing results for Ampli-Fi libraries prepared using human gDNA
sheared with a Megaruptor 3 system and run on a Revio system with SPRQ chemistry sheared with a Megaruptor 3 system and run on a Vega system (120 pM OPLC).

(120 pM OPLC).

Sample HiFi yield | Pol RL HiFi HiFi RL Mean BQz2Q30 P1
Pe 1 (b (bp) | reads | (bp) QV (%) (%)

Sample HiFi yield | Pol RL HiFi HiFi RL Mean BQ2Q30 | Loading
P (Gb) (bp) reads (bp) QV %) | level (%)
50

g-T_1ing 61.5 98,396 9.8 M 6,267 g-T_1ng 63.9 99,318 9.0 M 7,070
: g-T_5ng 61.9 99,643 9.7M 6,354 Q46 98 56 ' g-T_bng 62.0 79,705 10.3 M 6,002 Q42 97 62
'i" g-T 20ng  55.4 107,197 91 M 6,079 Q47 98 52 3 g-T 20ng  64.7 100,310  10.2M 6,332 Q43 97 55
g-T_50ng 64.5 105,438 9.4 M 6,849 Q45 98 54 g-T_50ng 64.7 99,617 9.0M 7,190 Q41 97 58
Example HiFi sequencing results for Ampli-Fi libraries prepared using human gDNA Example HiFi sequencing results for Ampli-Fi libraries prepared using human gDNA
sheared with g-TUBEs and run on a Revio system with SPRQ chemistry (120 pM OPLC). sheared with g-TUBEs and run on a Vega system (120 pM OPLC).

HiFi data yield is dependent on input DNA quality — The more degraded the DNA, the lower the HiFi read length and base yield

Example yields shown in tables are based on high-quality human DNA samples prepared following best practices
— Other sample types comprised of lower-quality DNA may show lower Ampli-Fi HiFi data yields

o
PGCBl‘ 1 Example HiFi sequencing results shown are for 9 — 10 kb Ampli-Fi libraries generated from high-quality human HG002 DNA samples. 63
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Technical resources for Ampli-Fi library prep, sequencing & data analysis

DNA sample extraction literature & other resources 3 —

*  Nanobind HMW DNA extraction Procedures & checklists [ Link ]
* Nanobind kit Guides & overviews [ Link ]
*  Overview — Nanobind PanDNA HMW DNA extraction protocols (103-510-000)

o D Y
Extracting HMW DNA from
insects using the Nerchind®
PanDNA kit
[remry—

SMRTDbell library preparation literature & other resources

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

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

*  Application brief — Taxonomic and functional profiling with HiFi metagenomics (102-326-574)

PacBi®

*  Brochure — Metagenomics solutions guide (102-326-512)

* Procedure & checklist — Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing (103-648-000)

Technical note — Gel cassette size selection methods for HiFi libraries (102-326-503)

+  Technical overview — Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing (106-645-000)

Publications

*  McGinty, S.P. (2025) CiFi: Accurate long-read chromatin conformation capture with low-input requirements. bioRxiv. doi:
https://doi.org/10.1101/2025.01.31.635566

* Bein, B. et al. (2024) Long-read sequencing and genome assembly of natural history collection samples and challenging
specimens. bioRxiv. doi: https://doi.org/10.1101/2024.03.04.583385

* Manner L. et al. (2024) Chromosome-level genome assembly of the sacoglossan sea slug Elysia timida (Risso, 1818).
bioRxiv. doi: https://doi.org/10.1101/2024.06.04.597355

PacBi®



https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Overview-Nanobind-PanDNA-HMW-DNA-extraction-protocols.pdf
https://www.pacb.com/wp-content/uploads/Application-brief-Comprehensive-human-genomic-variant-detection-with-HiFi-long-read-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-Brief-Metagenomic-Sequencing-with-HiFi-Reads-Best-Practices.pdf
https://www.pacb.com/wp-content/uploads/BugSeq-Taxonomic-and-functional-profiling-with-HiFi-metagenomics-Application-brief.pdf
https://www.pacb.com/wp-content/uploads/metagenomics-solutions-brochure.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Gel-cassette-size-selection-methods-for-WGS-HiFi-libraries.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://doi.org/10.1101/2025.01.31.635566
https://doi.org/10.1101/2024.03.04.583385
https://doi.org/10.1101/2024.06.04.597355

Technical resources for Ampli-Fi library prep, sequencing & data analysis

Data analysis resources

* To demultiplex HiFi data sets generated for Ampli-Fi samples asymmetrically indexed with
Twist Bioscience UDI PCR primers, download the files below from our Multiplexing
Resources website and use them to set up a Demultiplex Barcodes utility job in SMRT Link:

TwistUniversalAdapterswithUDI__noP7P5

Barcodes
> Dataset Overview A 1 AGLF
CGACACTCTTTCCCTACACGACGCTCTTCCGATCT

1. Amplifi TwistUDIadapters noP7P5.fasta barcode set file [ Link ]

wvBarcode Fasta

*  Contains the following Twist (10-base pair) index sequences:
+ 16 UDI set, Twist 101307
. 96 UDI set, Plate A, Twist 101308

“—vaOvoOv Oy

. Barcode Bio Sample Name
* 96 UDI set, Plate B, Twist 101309 Plate_A_1_AO1_F--Plate_A_1_AO1_R Ampli-Fi_library_01
; Plate_A_2_B01_F--Plate_A_2_BO01_R Ampli-Fi_library_02
* 96 UDI set, Plate C, Twist 101310 PlateA_3 CO1_F—Plate_A_3 CO1 R Ampli-Fi_library_03
. 96 UDI set, Plate D, Twist 101311 Plate_A_4 _DO01_F--Plate_A_4 DO01_R Ampli-Fi_library_04
* Import this barcode set file into SMRT Link using the Data Management ‘Import’ feature
and select it when specifying the barcode set to use for the Demultiplex Barcodes utility job
2. Ampli-Fi Barcoded Sample Name File.csv bio sample name template file [ Link ] Analysis Application
. Use this CSV template to assign bio sample names to pooled Ampli-Fi library samples Demultiplex Barcodes .
indexed with Twist UDI PCR primers by editing and then saving the CSV file to your local
computer

+  After saving the CSV file, upload it into SMRT Link using the ‘From a File’ button to
complete setting up the Demultiplex Barcodes utility job

SMRT Link Cloud v25.2 user guide (103-654-800)
*  SMRT Link v25.2 user guide (103-651-300)
*  SMRT Link web services API use cases (103-653-100) Assign Bio Sample Names to Barcodes
«  SMRT Tools reference guide (103-653-200) Interactively | From a File

PacBi®

Associated Inputs

Barcode Set

TwistUniversalAdapterswithUDI_noP7P5



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