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Kinnex library preparation using Kinnex 8-fold prep kit: Getting started

Application-specific
literature

Technicalnote

CONCATENATING AMPLICONS USING PACBIO KINNEXKITS TO
INCREASE THROUGHPUT

This technical note describes the principles and
advantages of concatenating amplicons using
PacBio* Kinnex™ kits.

How Kinnex works
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<DNA or gDNA rpicon

The Kinnex kits are based on the method
developed by ATKhafaji et al. (2023). Originally
termed multiplexed array isoform sequencing
(MAS-150-5e0, 0r MAS-Seq), this method was
developed to concatenate CONAS into longer
fragments suitable for long-read sequencing.
Ittakes advantage of the disparity between
optimal DNA fragment lengths for HiFi
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sequencing, 15-20 kb, and smaker sizes of <DNA or fONA srpicon
transcript CONA (1-10 kb with typical -
estimated average length of 2 kb for a P
human transcriptome), The original MAS- |I|l'ﬂ!

1S0-Seq method concatenated single-cell
CDNA from the 10x platform, which has an
average read length of 600-800 bp, and
used a 15-fold concatenation armay 1o
increase throughput. PacSio commercialized
the MAS-Seq method and adjusted the
concatenation factors according to different
average amplicon sizes (Table 1)

Average sze Recommended It Protocol
500-1,000bp | Kinnex 16-fold prep it (103-836:900) | Preparing Kinnex libraries using the Kinnex 16-fokd prep kit

1-2k Kinnex 12-fcld prep kit (103072:100) | Preparing Kinnex libraries using the Kinnex 12-fokd prep kit
15-3k0 Kinnex 8-fold prep kit (103-072-000) prep
>3k Not recommended for Kinnex concatenation

Technical note — Concatenating cDNA or gDNA
amplicons using Kinnex kits to increase
throughput (102-326-636)

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

PacBi®

Application-specific
protocol

PacBi®

Preparing Kinnex™ libraries using the
Kinnex 8-fold prep kit

Procedure & checklist

Overview

This procedure describes the workflow for constructing Kinnex™ 8-fold libraries from cDNA generated using Iso-Seq

express 2.0 kit, 165 rRNA amplicons, or other types of Kinnex-compatible amplicons. The generated libraries can be

sequenced on PacBio® Vega™ and Revio® systems

Note: this procedure replaces the Procedure & checklist - Preparing Kinnex libraries using the Kinnex full-length RNA
kit for Kinnex 8-fold concatenation

Reactions supported per kit 12
Workfiow time 1 day for up to 12 ibaries

r sy
Number of supported lirary acquisttions for Vega

chemistry on the Vega® system

DNA quantity 35ng of Kinnex-compatible amplicons (e.g. cDNA, 165 RNA, or other)
Average insert size 1,500 -3,000bp
Expected Kinnex lbrary size range 12-20kb

Notforusein PacBi®
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Procedure & checklist — Preparing Kinnex
libraries using Kinnex 8-fold prep kit (103-920-
900)

Technical documentation containing application-

specific Kinnex library preparation protocol details.

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

Application-specific

Library preparation,

technical overview

Technical overview
Kinnex library preparation using

Kinnex 8-fold prep kit ————
/ 2

o i T

Example sequencing performance for Kinnex full-length RNA libraries
prepared with human ¢DNA [ Revio system + SPRQ chemistry’ ]
Kinnex full-length RNA library for universal human reference RNA (UHRR) sample

Raw Data Report HiFi Read Length
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Read Segmentation Metrics
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Technical Overview — Kinnex library
preparation using Kinnex 8-fold prep kit (103-
916-000)

Technical overview presentations describe
sample preparation details for constructing
concatenated HiFi libraries using Kinnex prep
kits. Example sequencing performance data for
Kinnex libraries are also summarized.

v

sequencing & analysis

Kinnex-compatible
amplicon generation
(Application-specific procedure)
Follow application-specific protocols to

generate amplicons with the required Kinnex
PCR handle sequences

!

Kinnex library preparation
(Kinnex prep kit)
Use Kinnex-compatible amplicons to
generate Kinnex library containing
arrayed DNA segments

!

HiFi sequencing
(Revio & Vega systems)

Perform ABC? and sequence Kinnex libraries
on PacBio long-read systems

Data analysis
(SMRT Link)
Use SMRT Link Read Segmentation data utility
to split arrayed HiFi reads

Use SMRT Link or other tools to perform
downstream secondary analysis 3
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What is Kinnex?
Kinnex is a general amplicon concatenation method for increasing HiFi sequencing data yield

« PacBio Kinnex kits are based on the MAS-Seq (Multiplexed Arrays Isoform Sequencing) method? originally developed by Al'Khafaji et al. (2023) to concatenate
cDNAs into longer fragments suitable for long-read sequencing

+ PacBio Kinnex method takes advantage of the disparity between optimal DNA fragment lengths for HiFi sequencing, 15—-20 kb, and smaller amplicon sizes (e.g.,
<3 kb)

« By concatenating amplicons into larger fragments, PacBio Kinnex method increases HiFi data throughput per run (i.e., per SMRT Cell acquisition)?

Large insert HiFi libraries are ideal for ...but for smaller amplicon sizes, the
whole genome sequencing... extra sequencing capacity is wasted
(~ <3 kb) Wasted capacity

=== Typical insert size (~15—-20kb)-=—==—— A T = N . s e e O -

Concatenated [ - . o EE————————
. Amplicon 1 Amplicon 2 Amplicon 3 _ﬂm__
amplicons
_
e ————— = —————————— 1  e—————a=
De-concatenated [ & ; & ;
amplicons
mpiicon Amplicon 1 Amplicon 2 Amplicon 3 Amplicon 4

Kinnex method concatenates smaller amplicons into larger fragments to be sequenced with HiFi
— HiFi reads can be bioinformatically de-concatenated to represent the original amplicon molecules
1 The original MAS-ISO-Seq method concatenated single-cell cDNA from the 10x platform, which has an average read length of 600-800 bp, and used a 15-fold concatenation array to increase

chBi‘ throughput. See Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology. [ Link ] 5
2 Watch the Kinnex animation to learn more about how the PacBio Kinnex method works.


https://doi.org/10.1038/s41587-023-01815-7
https://www.youtube.com/watch?v=NICUp8C6rms

When is Kinnex concatenation appropriate?
Kinnex concatenation is generally suitable for amplicons with an average insert size <3 kb

+ Kinnex concatenation is a method that increases sequencing throughput for smaller amplicons (e.g., cDNA or other gDNA amplicons <3 kb)
« The balance between the amplicon size and the concatenation factor, as well as additional Kinnex library generation cost, needs to be taken into consideration?’

» HiFi sequencing produces optimal yield for libraries between 15 — 20 kb; therefore, the throughput advantage with the Kinnex concatenation method plateaus for
larger amplicon sizes exceeding 3 kb.

You can consider concatenating amplicons Benefits of Kinnex concatenation include:
using Kinnex Kkits if: - Increased throughput on PacBio long-read sequencers
E{ The amplicons have an average size <3 kb? * Retention of HiFi accuracy levels in conjunction with increased throughput
E( The amplicons have molecular ends that are either directly compatible or levels
can be re-amplified to establish Kinnex compatibility * No change to secondary analysis — once HiFi reads are de-concatenated
v into segmented reads (S-reads), the S-reads represent the original, pre-

concatenated amplicon and can be analyzed with already-established

pipelines.
a KINNEX V2. 0 * For example, de-concatenated 16S amplicons can be analyzed using the

PacBio HiFi-16S-workflow pipeline, while de-concatenated bulk cDNA
coNAT cONAZ CONAS TONAT , amplicons can be analyzed using the PacBio Iso-Seq workflow

1 See Technical note — Concatenating cDNA or gDNA amplicons using Kinnex Kits to increase throughput (102-326-636) for a description of the principles and advantages of concatenating

PGCBi‘ amplicons using PacBio Kinnex kits

2 Guidance is based on peak or average insert size distribution. Targeted amplicons over 3 kb are not supported.
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Kinnex concatenation workflow overview

Key steps in Kinnex concatenation workflow include amplicon generation, Kinnex PCR, and Kinnex array
formation

Amplicon
generation

Kinnex concatenation workflow key steps’
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Amplicon generation: Amplicons are required to have Kinnex-compatible
molecular ends (see later section)
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PCR2 ..PCR (n)

* Once these are generated, choose the appropriate Kinnex kit based on the
average amplicon size (or target application) and proceed with Kinnex PCR

Kinnex PCR: Run parallel PCR reactions per sample [i.e., 8, 12, or 16
reactions based on the Kinnex kit chosen] using premixed Kinnex primer pairs

* This step generates amplified DNA products containing programmable
sequences at both ends

T

PCR 1
° m -!!!zzzszz!- -!!11111!_!!- I =
A B’ B c 2,
3. Kinnex array formation: Library inserts containing programmable ends are

LTS
Kinnex array %%a
formation
assembled to generate a linear array

i - — — _———
Q B
» Ligation of barcoded Kinnex terminal adapters results in the formation of
° e . - e complete, full-length array SMRTbell templates along with partial arrays

mj” BC A B c
BC A B c Q BC

De-concatenate 4,
reads
S-read S-read S-read S-read
. . 5.
Amplicon analysis

Kinnex concatenation workflow. Amplicons must be generated or amplified to have Kinnex-compatible
molecular ends before continuing to the Kinnex PCR and array formation step. Kinnex libraries should be 6. Amplicon analysis: Use SMRT Link or command line tools to perform

sequenced with the appropriate sequencing chemistry and run configurations. Once de-concatenated using downstream secondary analysis of recovered amplicon segment reads
Read Segmentation in SMRT Link, the individual amplicons can be analyzed using amplicon-specific workflows.

» Subsequent nuclease treatment removes partial arrays to retain only full-
array SMRTbell templates for achieving optimal HiFi sequencing yields

Sequencing: Kinnex terminal adapters are different from standard SMRTbell
adapters and hence require the Kinnex sequencing primer (103-179-000) during
the “Annealing, Binding, and Cleanup (ABC)” step for optimal sequencing results
on Revio and Vega systems.

De-concatenate reads: Once HiFi reads are generated, run SMRT Link Read
Segmentation data utility to produce segmented reads (S-reads) that represent
the original unconcatenated amplicons

1 See Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kits to increase throughput (102-326-636) for Kinnex concatenation workflow overview; refer to the relevant
Kinnex library prep protocols and Kinnex technical overview training documentation for specific details regarding Kinnex PCR and Kinnex array formation steps.

PacBi®
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Experimental design considerations for concatenating amplicons to increase
HiFi sequencing data throughput

Kinnex v2.0 workflows enable flexibility for choosing different Kinnex prep kits based on input amplicon average
insert size

Kinnex prep kit recommendations for different input amplicon size ranges

Technicalnote

CONCATENATING AMPLICONS USING PACBIO KINNEXKITS TO

+  HiFi sequencing produces optimal data yield for inserts between 15—-20 kb; therefore, the data throughput INCREASE THROUGHPUT

advantage with Kinnex concatenation methods plateaus for larger amplicon sizes exceeding 3 kb
*  You can consider concatenating amplicons using Kinnex kits if the amplicons have an average size <3 kb’

Overview

This technical note describes the principles and
advantages of concatenating amplicons using )
PacBio® Kinnex™ kits How Kinnex works

Input amplicon

Default recommended
Kinnex prep kit

Expected throughput
(Segmented reads or ‘S-reads’)

average insert size’

Kinnex 16-fold prep kit
<1 kb (103-836-900)

Revio (SPRQ-Nx): 100 — 150 M
Vega (SPRQ-Nx): 80 — 100 M

1-2kb Kinnex 12-fold prep kit

Revio (SPRQ-Nx): 70 — 100 M
(103-072-100)

What is Kinnex?

The Kinnex kits are based on the method
developed by AlKhafaji et al. (2023). Originally
termed multiplexed array isoform sequencing
(MAS-1SO-seq, or MAS-Seq), this method was
developed to concatenate cDNAs into longer
fragments suitable for long-read seguencing.
Ittakes advantage of the disparity between
optimal DNA fragment lengths for HiFi
sequencing, 15-20 kb, and smaller sizes of
transcript cDNA (1-10 kb with typical
estimated average length of 2 kb fora
hurman transcriptome). The original MAS-
1S0-Seq method concatenated single-cell
GDNA from the 10x platform, which has an
average read length of 600-800 bp, and
used a 15-fold concatenation array to
increase throughput. PacBio commercialized
the MAS-Seq methad and adjusted the
concatenation factors according to different
average amplicon sizes (Table 1)
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Vega (SPRQ-Nx): 50 -60 M

Average size Recommended kit Protocol
200-1,000 bp | Kinnex 16-fold prep kit (103-836-900) | Preparing Kinnex libraries using the Kinnex 16-fold prep kit
1 5 3 kb Kinnex 8-fold prep kit Revio (SPRQ-NX) 50-70 M 1-2kb Kinnex 12-fold prep kit (108-072-100) | Preparing Kinnex libraries using the Kinnex 12-fold prep kit
. ( 1 03-072-000) Vega (S PRQ-NX): 40 — 50 M 15-3kb Kinnex 8-fold prep kit (103-072-000) | Preparing Kinnex libraries using the Kinnex &-old prep kit
=3kb Not recommended for Kinnex concatenation
/ / o PacBie
>3 kb Not recommended for Kinnex concatenation

Technical note — Concatenating cDNA or gDNA

amplicons using Kinnex kits to increase
throughput (102-326-636).

Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kits to increase throughput (102-326-

636) provides guidance on selecting an appropriate Kinex concatenation level based on input amplicon size range

PGCBi‘ 1 Guidance is based on peak or average insert size distribution. Targeted amplicons over 3 kb are not supported for Kinnex concatenation procedures.
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Experimental design considerations for concatenating amplicons to increase
HiFi sequencing data throughput (cont.)

Users may consider choosing a higher-fold Kinnex prep kit for increased data throughput or a lower-fold Kinnex
prep kit for increased read quality

Kinnex prep kit options to achieve either higher data throughput or higher read quality

« Selecting a higher-fold Kinnex prep kit can enable higher data throughput (i.e., higher number of segmented reads (“S-reads”) per acquisition) [Note: The final
Kinnex concatenated HiFi library size should not greatly exceed the optimal range of 15 — 20 kb.]

« Selecting a lower-fold Kinnex prep kit can enable higher read quality (i.e., higher mean HiFi read QV score)

Input amplicon HiFi sequencing Kinnex prep kit Example:
greregelnzonisRe priority option 1.5 kb amplicon Kinnex library prepared with

Higher read quality . ~ Kinnex 8-fold prep kit versus Kinnex 12-fold prep kit
Kinnex 8-fold prep kit

v

HiFi sequencing performance results obtained for a 1.5 kb amplicon Kinnex library prepared
~1 -3 kb OR with Kinnex 8-fold prep kit and Kinnex 12-fold prep kit (Revio system + SPRQ-Nx chemistry)

Kinnex HiFi HiFi read HiFi read Q30+
prep kit yield length quality bases

v

Kinnex 12-fold prep kit
Higher data throughput G J

Kinnex 12-fold

prep kit 69% 147 Gb 7.8 18.8 kb 93.9%
For <1kb amplicons, .
generally recommend to Kinnex8-fold 2,0, 1506,  95M  126kb
use Kinnex 16-fold prep kit prep kit

<1 kb > [ Kinnex 16-fold prep kit ]

~ 'q
J \

Higher read quality Higher S-read yield

IMPORTANT: Final data throughput (yield) will depend on application-specific
downstream analysis procedures and quality filter settings used?

For some applications using secondary analysis tools that require high read quality, datasets

Note: Kinnex concatenated HiFi library size should not greatly exceed ~20 kb

generated with Kinnex 8-fold prep kit may retain a higher yield of useable reads after quality
filtering (despite lower raw S-read throughput) compared to datasets generated with Kinnex
12-fold prep kit

PGCBi‘ 1 Example: For Kinnex 16s rRNA applications using secondary analysis tools that require high read quality (e.g., DADA2), 16S datasets generated with Kinnex 8-fold prep kit may retain a higher yield
of reads after 16S quality filtering (despite lower raw S-read throughput) compared to datasets generated with Kinnex 12-fold prep kit.



Experimental design considerations for concatenating amplicons to increase
HiFi sequencing data throughput (cont.)

Use the recommended input amplicon DNA quantity for Kinnex concatenation to generate sufficient amounts of
final library material for HiFi sequencing

Input amplicon mass requirements for Kinnex library preparation

« Refer to Kinnex Procedure & checklist library prep protocol documentation for the latest recommended amplicon input mass requirements

. . Procedure & checklist Recommended input Recommended input Expected Kinnex # of supported
Kinnex prep kit . . . S . . .. .
protocol reference amplicon length range amplicon DNA quantity HiFi library size acquisitions per library

+ >8 acquisitions for Revio
Procedure & checklist — SPRQ/SPRQ-Nx chemistry

Preparing Kinnex libraries 1,500 — 3,000 bp » 35 ng of Kinnex-compatible amplicons for input into ~12 — 20 kb * >8 acquisitions for Vega

Kinnex 8-fold prep kit

using the Kinnex 8-fold prep Kinnex PCR step SPRQ-Nx chemistry
kit (103-920-900) » >2 acquisitions for Vega v1
chemistry

» >8 acquisitions for Revio
Procedure & checklist — SPRQ/SPRQ-Nx chemistry

Preparing Kinnex libraries * 35 ng of Kinnex-compatible amplicons for input into * >8 acquisitions for Vega

Kinnex 12-fold prep kit 1,000 — 2,000 bp ~12-20 kb

using the Kinnex 12-fold prep Kinnex PCR step SPRQ-Nx chemistry
kit (103-921-000) » >2 acquisitions for Vega v1
chemistry

» For cDNA amplicons generated via template-switch

oligo (TSO) method (e.g., 10x Genomics): * >4 acquisitions for Revio

SPRQ/SPRQ-Nx chemistry

Procedure & checklist - + >15 ng of cDNA amplicons for input into TSO PCR o
Preparing Kinnex libraries step and 25 ng of post-TSO removal amplicons for + >4 acquisitions for Vega
Kinnex 16-fold prep kit  using the Kinnex 16-fold prep <1 kb input into Kinnex PCR step ~10 - 17 kb SPRQ-Nx chemistry
kit (103-885-300) +  For other amplicon types and cDNA synthesized « >1 acquisitions for Vega v1
without TSO method: chemistry

25 ng of Kinnex-compatible amplicon DNA/cDNA
for input into Kinnex PCR step

PacBi® 10
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Experimental design considerations for concatenating amplicons to increase

HiFi sequencing data throughput (cont.)

Amplicons must be generated or amplified to have Kinnex-compatible molecular ends before proceeding with

Kinnex library prep procedures?

Establishing Kinnex-compatible molecular ends

* To be compatible with Kinnex workflows, amplicons must be generated with sequence-
defined ends (Kinnex handles) as depicted in the underlined portion in the figure below

» Optional barcodes (e.g., sample indices, UMIs and single cell barcodes) should be
placed internally between the Kinnex handles and the amplicon-specific primers.

* Kinnex handles may be present already in certain amplicons (.e.g., Kinnex bulk Iso-
Seq cDNA amplicons, Kinnex 16S amplicons, 10x Single Cell Gene Expression libraries)
or can be added by PCR amplification, such as for Parse Evercode single-cell libraries

Kinnex FWD primer CTACACGACGCTCTTCCGATCT - [optional barcodes] - [amplicon specific FWD primers]

Kinnex REV primer AAGCAGTGGTATCAACGCAGAG - [optional barcodes] - [amplicon specific REV primers]

Example 1. Kinnex 16S forward and reverse primer sequences

Kinnex 16S FWD@1 CTACACGACGCTCTTCCGATCT - GATCGAGTCA - AGRGTTYGATYMTGGCTCAG
Kinnex 16S REV13 AAGCAGTGGTATCAACGCAGAG - TCATCGACGT - RGYTACCTTGTTACGACTT

Example 2. Iso-Seq express 2.0 forward and reverse primer sequences

IsoSegX bcol FWD CTACACGACGCTCTTCCGATCT - ACTACAC - GCAATGAAGTCGCAGGGTTGGG
IsoSeqX REV AAGCAGTGGTATCAACGCAGAGTAC

Schematic for Kinnex-compatible primers. Kinnex handles (5 to 3’) are shown in black underline and
must be present at the ends of the amplicons to be compatible with Kinnex concatenation. Optional
barcodes can be included internally. Amplicon-specific primers (and optional internal barcode sequences)
must be designed to avoid strong secondary structures in the context of Kinnex handles.

Resources for Kinnex library prep?

For using Kinnex 8-fold prep kit (103-072-000) for 8-fold concatenation:

* Procedure & checklist — Preparing Kinnex libraries using the Kinnex 8-fold prep kit
(103-920-900)

« Technical overview — Kinnex library preparation using Kinnex prep kits (TBD)

For using Kinnex 12-fold prep kit (PN: 103-072-100) for 12-fold
concatenation:

* Procedure & checklist — Preparing Kinnex libraries using 16S rRNA amplicons
(103-921-000)

» Technical overview — Kinnex library preparation using Kinnex prep kits (TBD)

For using Kinnex 16-fold prep kit (PN: 103-836-900) for 16-fold
concatenation:

» Procedure & checklist — Preparing Kinnex libraries using Kinnex 16-fold prep kit
(103-885-300)

» Technical overview — Kinnex library preparation using Kinnex prep kits (TBD)

1 Refer to Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kits to increase throughput (102-326-636) for guidance on how to establish Kinnex-compatible molecular

PqCBi‘ ends with custom amplicon sample types and for general Kinnex concatenation troubleshooting tips.
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2 Refer to the relevant Kinnex library prep protocols and Kinnex technical overview training documentation for specific details on concatenating cDNA or gDNA amplicons using Kinnex kits



https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-16-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-16-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-16-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-16-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-16-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/training/

Default Kinnex library prep workflow recommendations based on input
amplicon average insert size

Kinnex workflows enable flexibility for choosing different Kinnex library prep kits based on different input
amplicon average size ranges’

Input amplicon Default recommended Expected throughput Kinnex application notes
average insert size’ Kinnex prep kit (Segmented reads or ‘S-reads’)

<1 kb Kinnex 16-fold prep kit Revio (SPRQ-Nx): 100 -150 M » Default kit for Kinnex single-cell RNA and short
(103-836-900) Vega (SPRQ-Nx): 80 —100 M custom amplicons <1 kb
. . . Default kit for most Kinnex bulk RNA applications
_ Kinnex 12-fold prep kit Revio (SPRQ-Nx): 70— 100 M .
1-2kb (103-072-100) Vega (SPRQ-Nx): 50 — 60 M that enables higher data throughpgt and better
recovery of shorter (< 1kb) transcripts
) , ) Default kit for Kinnex 16S rRNA applications
1.5—3 kb Kinnex 8-fold prep kit Revio (SPRQ-Nx): 50 —70 M . Optional kit for Ki bulk RNA licat
: (103-072-000) Vega (SPRQ-Nx): 40 — 50 M puonal kit for kinnex bulk RINA applications
when retaining largest transcripts is the priority
>3 kb Not recommended for Kinnex concatenation

PGCBi‘ 1 Guidance is based on peak or average insert size distribution. Targeted amplicons over 3 kb are not supported. Refer to Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kit,F2
to increase throughput (102-326-636) for latest recommendations on Kinnex library prep kit selection based on average amplicon insert size.


https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf

Default Kinnex library prep workflow recommendations based on HiFi
sequencing application

Default Kinnex workflow recommendations provide a starting point for achieving an optimal balance between
HiFi sequencing data quality and overall throughput

Kinnex application Default recommended Expected throughput Kinnex application notes
Kinnex prep kit (Segmented reads or ‘S-reads’)

s e oo
e geemmeny
Custom amplicons Insert size-dependent Depends on selected |

PacBi®

3

Kinnex library prep method .

Perform single-cell cDNA amplicon generation using 10x Genomics
system or other PacBio Compatible Partner products?

Kinnex 16-fold library prep workflow uses unified Kinnex concatenation
kit 2.0 and reduces hands-on time for 10x single-cell RNA applications

Perform cDNA amplicon generation using Iso-Seq express 2.0 kit +
1.1x cDNA cleanup?

1.1x cDNA cleanup + Kinnex 12-fold library prep workflow provides
higher S-read yield and better recovery of <1 kb transcripts

Can optionally consider using Kinnex 8-fold prep kit (+ 0.9x cDNA
cleanup) for Kinnex bulk RNA applications when retaining largest
transcripts is the priority

Perform 16S amplicon generation using Kinnex-compatible barcoded
16S primers3

Kinnex 8-fold library prep workflow generally provides higher read
quality and generates more usable reads after downstream data
filtering using 16S analysis tools

Generally, recommend to use Kinnex 16-fold prep kit for amplicons <1
kb; Kinnex 12-fold pre kit for amplicons 1 — 2 kb; and Kinnex 8-fold
prep kit for amplicons 1.5 — 3 kb

For overlapping amplicon size ranges, can select appropriate Kinnex
library prep kit based on consideration of HiFi sequencing performance
priorities (i.e., higher read quality versus higher throughput)

Refer to specific Application Note literature for compatibility with third-party products such as ArgenTag and Parse Biosciences single-cell kits.

Refer to Procedure & checklist — Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000).

Refer to Procedure & checklist — Preparing 16S rRNA amplicons for Kinnex (103-885-200) for recommended 16S gene-specific forward and reverse PCR primer sequences to order.
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Kinnex 8-fold library preparation procedure description

Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit (103-920-900) describes the workflow for
constructing Kinnex 8-fold libraries from cDNA generated using Iso-Seq express 2.0 kit, 16S rRNA amplicons, or other
types of Kinnex-compatible amplicons. The generated libraries can be sequenced on PacBio Vega and Revio systems. orosedure & eheckiiet

Preparing Kinnex™ libraries using the PacBie
Kinnex 8-fold prep kit

Ovewlew Overview
. . This procedure describes the warkflow for constructing Kmnsrx"“ 8-old libraries from GDNA generated using Iso-Seq
Reactl()ns Supported per klt "I 2 ::ZzLE:HSCEd or‘|‘PacBl’o®Vs;’:fa‘ur\?j”;és:olszélzfr?ssD innex-compatible amplicons. The generated libraries can be
e fpnrro;endnuer:;fgac:g;g;;u;;ﬂnure&checkhst — Preparing Kinnex libraries using the Kinnex fullength RNA
Workflow time 1 day forupto 12 libraries [ownnen
Reactions supported per kit 12
>8 acquisitions for Revio SPRQ™/SPRQ-Nx on the Revio® system e D
. e . P chemistry on the Vega® system
Number of supported acquisitions per library >8 acquisitions for Vega SPRQ-Nx chemistry or >2 acquisitions for Vega P
Cheml'str—y On the Vega® System zNAquamyn jﬁs;vj:jf:\ur:::cnmpat\meampl\'mns(eg CDNA, 165 rRNA, or other)
Input
DNA quantity 35 ng of Kinnex-compatible amplicons (e.g. cDNA, 16S rRNA, or other)
Average insert size 1,500 — 3,000 bp
?Df:i;::;;i\oR;I\L:jh:er:‘s:"r\:::r ::;:avch use only. Not for use in diagnostic procedures. PQC B i.
Expected Kinnex library size range 12 —20kb

PacBio Documentation (103-920-900)

& I Refer to separate protocols? for generating
K - !,,,s” — b=l ”’*s,,’mj Kinnex-compatible amplicons to be used as
input for this Kinnex library prep procedure
Kinnex 8-fold prep kit Kinnex-compatible Kinnex 8-fold library template (~12-20 kb)
103-072-000 (12 rxn) amplicons’ Contains 8 concatenated amplicon segments

1 To generate Kinnex compatible cDNA refer to protocol, Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000). To generate full-length 16S rRNA amplicons refer to
chBi‘ protocol, Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200). To generate other Kinnex-compatible amplicons refer to Technical Note: Concatenating Amplicons Using PacBio 14
Kinnex Kits to Increase Throughput (102-326-636) for the input, size, and PCR requirements.


https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf

Kinnex 8-fold library preparation workflow

Use Kinnex 8-fold prep kit to generate 8-segment Kinnex
concatenation library

Kinnex 8-fold prep kit bundle (103-072-000)

Includes Kinnex PCR kit, Kinnex concatenation and ancillary DNA cleanup
reagents needed for incorporation of Kinnex segmentation adapters and
Kinnex array formation for generating Kinnex libraries.

Kinnex 8-fold prep kit components

PCR 1

Kinnex 8-fold library prep, sequencing & analysis

Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit
(103-920-900)

BC BC BC BC BC BC BC BC
_!!!!!!!!!!!!!!m _!g!!g!!!g!!!!gm _!!!!!!!!!!!!!!m _!!!!!!!!!1;!!!“

Kinnex-compatible amplicons containing Kinnex handles ( O ) + PacBio barcodes (BC)

Kinnex PCR l

PCR 2 PCR 3... ...PCR (n)
| zz!!zz!!z!ﬂ zz!!zz!!z! zz!zzz!zz!m z!!!z!!!zzm |

Kinnex array formation

Barcoded
Kinnex terminal adapter
(bcM0001-bcM0004)

g, N
& Y
g

Kinnex PCR 8-fold kit (12 rxn) “‘@. !”;;f A BC B BC C BC TT 50 m-g;%’ .;,

1 «  Contains reagents for Kinnex PCR to Iée‘“““x;’: I _— _— = et
incorporate segmentation adapters o e,
g J . . g e [5G 5] H- 50 mi‘< }

Kinnex concatenation kit 2.0 (12 rxn)

Contains reagents for Kinnex array formation
and SMRTbell template construction

* Includes barcoded Kinnex adapter mixes
(bcM0001 — bcM0004)

SMRTbell cleanup beads
For DNA cleanup

=

Elution buffer
»  For DNA cleanup

Nuclease treatment l

&G“i n—a%%'\ faﬂ i'."“ ,

£ BCIN B_BO C_BG 1= EemEC: :

”huﬁ’y *&Q’-’,ﬂ;‘i
|

*G‘;i ﬁg‘%*“ ‘s.“. T “3‘1

i -“BCHNMS B_BC C_BC T | I_;,‘,Q_ l;

kp,_.,j’ .

Purified polymerase-bound
8-segment Kinnex library

|
Revio or Vega system ) é SMRT Link
read segmentation data utility 15



Kinnex library prep barcoding options for sample multiplexing
Kinnex library prep kits support sample multiplexing through combined use of amplicon-level sample barcodes +
Kinnex library-level barcodes

Kinnex library preparation procedure supports sample multiplexing through combined use of:

« Amplicon sample barcodes incorporated during amplicon generation step using, for example, PacBio barcoded Iso-Seq cDNA PCR primers bc01-127,

PacBio barcoded 16S PCR primers Fwd 01 — 12 + Rev_13 — 44,2 efc.
 Kinnex library barcodes incorporated during Kinnex array formation step using PacBio barcoded Kinnex terminal SMRTbell adapters (bc01 — bc04)3

Example 1: Workflow to generate 48-plex Kinnex bulk RNA library
using (12) barcoded Iso-Seq cDNA primers + (4) barcoded Kinnex SMRTbell adapters

. Sample 1 cDNA R Sample 11 cDNA
St ,;!I . B eai,,,,,,,,, ... BERSEESESE sample 12 cDNA Kinnex bulk RNA sample multiplexing can be
ample 2 C Sample 4 cDNA CETTT T H H i
s e achieved with one of the three following methods:
¢ Pool
: 1. Barcoded target-specific PCR primers
f | A [S1 EEEEEE | mEm [S3 SR ey | | G S2 HEHHHE H |
Kl'D””SX - gy C SN N ! « Use up to 12 different barcoded Iso-Seq primers (bc01-12) in
& [0 st e I PacBio cDNA generation protocol? to amplify samples.
¢ Pool + Amplified barcoded Iso-Seq cDNA samples can be pooled (up
. to 12-plex) and brought through a single Kinnex PCR reaction in
Kinnex e Con memec:: Kinnex library prep protocol.
array formation S’ Mgy’ .
Kinnex library template containing 2. Barcoded Kinnex adapters
concatenated full-length cDNA amplicon segments «  Use up to 4 different Kinnex barcoded adapters (bc01-04) in
Kinnex array formation step in Kinnex library prep protocol
e, workflow.

(_.m ﬂ«—> A 3. A combination of the above two approaches to achieve up to 48-
Kinnex segmentation adapters Barcoded Kinnex terminal pIex.

Iso-Seq cDNA sample barcode
(bc01-bc12) (A,B,C,D,E,F,G,H... Q) SMRTbell adapter
(bc01-bc04)

o 1 To generate Kinnex compatible cDNA refer to protocol, Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000).
PqCBl‘ 2 To generate full-length 16S rRNA amplicons refer to protocol, Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200). 16
3 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.


https://www.pacb.com/support/software-downloads/

Kinnex library prep barcoding options for sample multiplexing (cont.)

Kinnex library prep kits support sample multiplexing through combined use of amplicon-level sample barcodes +

Kinnex library-level barcodes

Kinnex library preparation procedure supports sample multiplexing through combined use of:

« Amplicon sample barcodes incorporated during amplicon generation step using, for example, PacBio barcoded Iso-Seq cDNA PCR primers bc01-127,

PacBio barcoded 16S PCR primers Fwd 01 — 12 + Rev_13 — 44,2 efc.

 Kinnex library barcodes incorporated during Kinnex array formation step using PacBio barcoded Kinnex terminal SMRTbell adapters (bc01 — bc04)3

Example 2: Workflow to generate 1,536-plex Kinnex 16s rRNA library
using (12) barcoded forward PCR primers + (32) barcoded reverse PCR primers + (4) barcoded Kinnex SMRTbell adapters

Sample 1 Sample 3
168 amplicon 168 amplicon Sample 5 Sample 883
16S amplicon BEEEBR | S3F HHE S3R | 16S amplicon uf@ Sample 384
generation? Sample 2 Sample 4 | S5F B SaR | 16S amplicon
16S amplicon 16S amplicon [ 53847 HHEH saaer |
!!!! !!!!

* Pool

["A [SIFEESIR B | E-1'S3F SEEE S3R| F | G_[S2EEEESR H' |

Kinnex
PCR

¢ Pool

G, fﬁ—s;%

. “
Kinnex E o A [SIFSEEESIR| B [S5F EEEE S5R C [S2F EEFEH SOR PMM ... EEEEE ... () [:[ored 3
array formation Y -

Kinnex library template containing
concatenated full-length 16s amplicon segments

CLLIY
;;f “
Ry

i Kinnex segmentation adapters : Barcoded Kinnex terminal

(A,B,C,D,E,F,G,H... Q) SMRTbell adapter
(bc01-bc04)

C::.;ple barcodes
(Kinnex16S_Fwd_01 — 12

and Kinnex16S_Rev_13 — 44)

Kinnex 16s rRNA sample multiplexing can be
achieved with one of the three following methods:

1. Barcoded target-specific PCR primers

» Use up to 12 different barcoded 16S Forward PCR primers
(Fwd_01 — 12) + 32 different barcoded 16S Rerverse PCR
primers ( Rev_13 — 44) in PacBio 16S amplicon generation
protocol? to amplify samples.

* Amplified barcoded 16S amplicon samples can be pooled (up to
384-plex) and brought through a single Kinnex PCR reaction in
Kinnex library prep protocol.

2. Barcoded Kinnex adapters

* Use up to 4 different Kinnex adapters (bc01-04) in Kinnex array
formation step in Kinnex library prep protocol workflow.

3. A combination of the above two approaches to achieve up to
1,536-plex.

o 1 To generate Kinnex compatible cDNA refer to protocol, Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000).
PqCBl‘ 2 To generate full-length 16S rRNA amplicons refer to protocol, Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200).

3 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.
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Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit
(103-920-900)

Procedure & checklist 103-920-900 describes the workflow for constructing Kinnex 8-fold
libraries from cDNA generated using Iso-Seq express 2.0 kit, 16S rRNA amplicons, or other
types of Kinnex-compatible amplicons. The generated libraries can be sequenced on
PacBio Vega and Revio systems.

Preparing Kinnex™ libraries using the PacBi®
Kinnex 8-fold prep kit

Procedure & checklist

Overview

This precedure describes the workflow for constructing Kinnex™ 8-fold libraries from cDNA generated using Iso-Seq

L]
P ro ce d u re & c h e c kI I st co n te n ts express 2.0 kit, 168 rRNA amplicons, or other types of Kinnex-compatible amplicons. The generated libraries can be

sequenced on PacBio® Vega™ and Revio® systems.

Note: this procedure replaces the Procedure & checklist — Preparing Kinnex libraries using the Kinnex fulHength RNA
kit for Kinnex 8-fold concatenation.

1. Kinnex-compatible amplicon input QC recommendations and general best
overiw

practices for reagent & sample handling. p——— =
2. Enzymatic workflow steps for construction of 8-segment Kinnex arrays from et ey e

chemistry on the Vega® system

Kinnex-compatible amplicons.
e ]

3. Enzymatic workflow steps for nuclease treatment of Kinnex libraries. DA quanty S5 i compsle amalies ¢ CONA 165 2N
4. Workflow steps for final cleanup of Kinnex libraries using SMRTbell cleanup Exected s orary sz arge B
beads.

9. Sample setup ABC? workflow steps to prepare Kinnex libraries for sequencing
on Revio and Vega systems.

©® 2026 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures. Pa C B i.
103-XXX-XXX REVO1 September 2026

PacBio Documentation (103-920-900)

PqCBi‘ 7 ABC = Anneal primer / Bind polymerase / Clean up bound complex


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

Kinnex 8-fold library preparation and sequencing workflow key steps
Kinnex library construction steps can be completed within 1 day?

Kinnex-compatible
amplicon generation?

|| kcac+ac |

Kinnex library prep

T

Input quality control

¢ O Safe stop

2 Kinnex PCR + cleanup

¢ O Safe stop

3 Kinnex array formation + cleanup

& O Safe stop

4  Nuclease treatment + cleanup

—

& O Safe stop

5 Annealing, binding & cleanup

=2l

(ABC)

Example:
Bulk cDNA
16S amplicons

0.5 hrs
2 hrs
2 hrs
0.5 hrs

1 hr

PacBio or other third-party reagents

Qubit 4 fluorometer system (ThermoFisher Sci. Q33238)

DNA sizing QC tool (Agilent TapeStation or other tool)

Kinnex 8-fold prep kit (103-072-000)

Revio SPRQ polymerase kit (103-496-900) or
Vega SPRQ polymerase kit (103-794-300)

1 Example workflow step times shown are for manually processing up 12 Kinnex libraries using Kinnex 8-fold prep Kkit.

PacBi®

2 To generate Kinnex compatible cDNA refer to protocol, Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000).
3 To generate full-length 16S rRNA amplicons refer to protocol, Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200).

Refer to appropriate PacBio or other third-
party protocol documenation?2

Kinnex 8-fold library prep protocol reference

Procedure & checklist — Preparing Kinnex libraries
using Kinnex 8-fold prep kit (103-920-900)

PacBi®

Preparing Kinnex™ libraries using the
Kinnex 8-fold prep kit

Procedure & checklist

Overview

This procedure describes the workflow for constructing Kinnex™ g-fold libraries frem cDNA generated using Iso-Seq

express 2.0 kit, 163 rRNA amplicons, or other types of Kinnex-compatible amplicons. The generated libraries can be

sequenced on PacBic® Vega™ and Revio® systems

Note: this procedure replaces the Procedure & checklist ~ Preparing Kinnex libraries using the Kinnex full-length RNA
kit fer Kinnex 8-fold concatenation

Reactions supported per kit 12

Workflow time 1 day for up to 12 libraries

8 acquisitions for Revio SPRQ™/SPRQ-Nx on the Revio® system
>8 acquisitans for Vega SPRQ-Nx chemistry or >2 acquisitions for Vega
chemistry on the Vega® system

35 ng of Kinnex-compatible amplicons (e.g. cDNA, 165 rRNA, or other)

Number of supported acquisitions per library

DNA quantity
Average insert size 1,500 - 3,000 bp

Expected Kinnex liorary size range 12-20kb

PacBie@

© 2026 PacBio. Allrights reserved. Research use only. Not for use in diagnostic procedures

10300-XXX REVOT September 2026
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General best practices recommendations for preparing Kinnex 8-fold libraries

Reagent and sample handling

Kinnex library prep reagents

Room temperature is defined as any temperature in the range of 18-23°C
for this protocol

Thaw Kinnex array and repair buffer, nuclease buffer, Kinnex adapter mix,
and primers at room temperature

Briefly vortex reagent buffers and Kinnex adapters prior to use. Enzyme
mixes do not require vortexing

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

Keep all temperature-sensitive reagents on ice

Bring SMRTbell cleanup beads and Qubit 1X dsDNA HS reagents to room
temperature for 30 minutes prior to use

Ensure SMRTbell cleanup beads are thoroughly mixed to a homogenous
suspension before accurately pipetting the required volume, as small
changes in bead volume can significantly alter the size distribution of your
sample
During bead binding and elution steps, pipette-mixing until beads are
distributed evenly in solution
Mix each reaction by pipetting up and down 10 times or until fully
resuspended. Avoid introducing bubbles.
In Kinnex PCR, keep sample(s) on ice until thermal cycler lid has reached
105°C to avoid digestion of primers by polymerase exonuclease activity
The workflow takes approximately 1 day to complete

. If a stop is necessary, refer to the workflow for safe stopping points

PacBi®

Temperature-sensitive reagents
Kinnex PCR 8-fold kit 103-071-600

Kinnex 8-fold prep kit (103-072-000)

Tube color Reagent

Green

Kinnex PCR mix 103-107-700
Kinnex primer mix A 103-107-800
Kinnex primer mix B 103-107-900
Kinnex primer mix C 103-108-000
Kinnex primer mix D 103-108-100
Kinnex primer mix E 103-108-200
Kinnex primer mix F 103-108-300
Kinnex primer mix G 103-108-400
Kinnex primer mix HQ 103-108-500

Temperature-sensitive reagents

Kinnex concatenation kit 2.0 103-836-400
Tube color Reagent
- Kinnex enzyme 103-110-400

Yellow Kinnex ligase 103-110-500

White Kinnex array and repair buffer 103-110-300

Green Kinnex repair mix 103-837-500
Nuclease buffer 103-110-200

Light Green Nuclease mix 103-110-100

Kinnex adapter bc01 mix 103-109-600

Kinnex adapter bc02 mix 103-109-700
Blue

Kinnex adapter bc03 mix 103-109-800

Kinnex adapter bc04 mix 103-109-900
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General best practices recommendations for preparing Kinnex 8-fold libraries
(cont.)

Reagent and sample handling

Sequencing prep reagents (for sample setup ABC)

Thaw the following reagents at room temperature:
*  Once thawed, place reaction buffers and sequencing primer on-ice prior to making master mix. The

Loading buffer should be left at room-temperature.

* Note: The Loading buffer is light sensitive and should be protected from light when not in use. Annealing buffer Light blue
* Keep the following reagents on a cold block or ice: Kinnex sequencing primer Light purple
*  Sequencing polymerase
g 9 poly Polymerase buffer Yellow

*  Sequencing control

«  Bring the following reagents up to room temperature 30 minutes prior to use: Loading buffer Green

e Loading buffer Dilution buffer Blue
SMRThbell cleanup beads

PacBi®



Input quality control
Input quality control is highly recommended before proceeding to the Kinnex PCR step

B, coqure & checklist— Preparing «  The recommended input for Kinnex 8-fold PCR is 35 ng of Kinnex-compatible cDNA or other types Step 1
= Kinnex libraries using Kinnex 8-fold of amplicons” with an average size distribution between 1.5 — 3 kb procedural summary
prep kit (103-920-900) *  Prior to Kinnex library preparation, evaluate the size distribution of the input amplicons on an
Agilent Bioanalyzer system using the high-sensitivity DNA kit or on an Agilent TapeStation using mlL—:_:
1 Input quality control the D5000/High Sensitivity D5000 ScreenTape Assay to determine whether it is suitable for the 'DNA
protocol ¥ sizing QC
l « The recommended peak or average amplicon size should be between 1.5 and 3 kb for \/
2 Kinnex PCR + cleanup Kinnex library preparation using the Kinnex 8-fold prep kit Amplicon QC
+  Smaller cDNA or amplicons may be used if desired. Kinnex 12-fold and 16-fold kits are generally
l O safe stop recommended when concatenating smaller amplicons
3 Kinnex array formation + cleanup Proceed to Step 2
4 Nuclease treatment + cleanup
l O Safe stop
5 Annealing, binding & cleanup
(ABC)

1 To generate Kinnex-compatible cDNA please refer to protocol, Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000). To generate Kinnex-compatible 16S rRNA
chBi‘ amplicons please refer to protocol, Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200). To generate other Kinnex-compatible amplicons please refer to the technical note, Concatenatingog
amplicons using PacBio Kinnex kits to increase throughput (102-326-636) for the input, size, and PCR requirements.



Kinnex PCR

In this step, incorporate programmable Kinnex segmentation adapter sequences into amplified DNA products

Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

1 Input quality control
2 Kinnex PCR + cleanup

l O Safe stop

3 Kinnex array formation + cleanup

|

4 Nuclease treatment + cleanup
l, O Safe stop
5 Annealing, binding & cleanup
(ABC)

PacBi®

Step 2 procedural description

Set up 8 parallel Kinnex PCR reactions per sample with premixed Kinnex primers to generate
amplified DNA products containing programmable sequences at both ends

' Input amplicon sample

mix into 8 PCR tubes or 8 wells in a 96-well plate

l Distribute input amplicon sample + Kinnex PCR reaction

N

!

PCR1

v
)

PCR 2
ﬂ:zz s

<l
= |

PCR 4
!!!z!!!!!!!!!ﬂ

1D’

Example: Amplified products from Kinnex PCR 3 contain flanking
segmentation adapter sequences that are complementary to the
ends of amplified products from Kinnex PCR 2 & Kinnex PCR 4

&
CETTTTE I !.!!E

l

Perform Kinnex PCR by adding

premixed Kinnex primer pair solutions

'

v
)

PCR 6
-zzz LITTIT I z!m

'

PCR5
| E FEHHH zz!zz!

'

PCR7

|
|
|
|
|
|
|
| | G SHHEHEREHREE
|

|
|
|
|
|
|
|
|
|
Pool 8 Kinnex PCR products together and

perform 1.05X SMRTbell bead cleanup

Kinnex PCR-amplified amplicon sample ready
for Kinnex array formation step

v
[}

PCR 8
-z!_! LTI z!m

24



Kinnex PCR (cont.)

Procedural summary

prep kit (103-920-900)

Procedure & checklist — Preparing
———| Kinnex libraries using Kinnex 8-fold

1 Input quality control
2 Kinnex PCR + cleanup

l O Safe stop

3 Kinnex array formation + cleanup

|

4 Nuclease treatment + cleanup
l, O Safe stop
5 Annealing, binding & cleanup
(ABC)

PacBi®

Step 2 procedural summary

2.1 Kinnex PCR

X =35 (ng) / input amplicon concentration (ng/pL)
88 - X puL 2 )= 110uLﬁ = XuLv
PCR-grade Kinnex . .
water PCR mix 35 ng of input amplicon
[ ]

[{ w4}
s

Kinnex ,/'
primer mix [

Add 2.5 pL of Kinnex primer mix’
into each of 8 PCR tubes
(containing 22.5 pL of Master Mix)

Kinnex
PCR 3

Kinnex
PCR 2

Kinnex
PCR 1

+ 193uL. b v

40 pL purified
Kinnex PCR sample

) -

Pooled Kinnex
PCR reactions

1.05X SMRTbell
cleanup beads

198 uL

master mix

1[25 pL Rx volume ]
2 [ 25 pL Rx volume ]
3 [ 25 pL Rx volume ]
425 uL Rx volume ]
5[ 25 pL Rx volume ]
6 [ 25 pL Rx volume ]
7 [ 25 pL Rx volume ]
8 [ 25 pL Rx volume ]

— 2.2 Pooling of 8 Kinnex PCR products and 1.05X SMRTbell cleanup

Kinnex
PCR 8

Vi

198 uL Y
master mix (

Kinnex primer mix A
Kinnex primer mix B
Kinnex primer mix C
Kinnex primer mix D
Kinnex primer mix E
Kinnex primer mix F
Kinnex primer mix G

Kinnex primer mix HQ

Pooled Kinnex
PCR reactions

23%? + 23@? + 23uLT + = + 23pLT b v

184 L total
pooled vol.

[
>

Proceed to Step 3

7 Kinnex PCR 8-fold kit (103-071-600) contains eight different Kinnex primer mixes (Kinnex primer mix A/B/C/D/E/F/G/HQ).

Aliquot 22.5 pL of Master Mix into each of the
8 PCR tubes (for 8X concatenation) on ice

b 25 uL PCR
Rx vol.

Run Kinnex PCR
program (9 cycles)

25



Kinnex PCR (cont.)

Procedural notes

Can transfer entire volume of primers to PCR tubes for

2.1 Kinnex PCR ' i- ' ' [
B D/ ccqure & checklist— Preparing ease of use with multi-channel pipettes (8 primer mix
———| Kinnex libraries using Kinnex 8-fold Step Instructions tubes)
prep kit (103-920-900) 2.1.1 Thaw primers. The entire volume of primers can be transferred to an 8-tube strip for ease o
use with a multi-channel pipette.
8X concatenation Tube color
1 Input quality control 1 Kinnex primer mix A 103-107-800
2 Kinnex primer mix B 103-107-900 .
l 3 Kinnex primer mix C 103-108-000 //
4 Kinnex primer mix D 103-108-100 y b/
2 Kinnex PCR + cleanup 5 Kinnex primer mix E 103-108-200 ,%:/
O 6 Kinnex primer mix F 103108200 Set up Kinnex PCR reactions ON ICE
Safe stop 7 Kinnex primer mix G 103-108-400 , , . . .
: : 8 Kinnex primer mix HQ 102108500 PCR polymer_a_se 3 —>5_ exc_)nuclease activity negatively
3 Kinnex array formation + cleanup impacts amplification yield if prepared at room temp.
212 Briefly vortex to mix, then quick-spin to collect liquid and place the primer mixes on ice.
L 2.1.3 Thaw the following components, briefly vortex to mix, then quick-spin to collect liguid and
place on ice. Add the below components to a LoBind tube, pulse vortex to mix and quick-spin.
4 Nuclease treatment + cleanup Place master mix on ice.
Reaction Mix T (RMT):
l, O Safe stop : Volume for 8X
: A 2 Master mix components e ion*
5 Anneallng, blndlng & Cleanup PCR-grade water 88-X pL
(ABC) Kinnex PCR mix 110 pL Critical step! Correct setup of all 8 Kinnex PCR
35 ng of Kinnex-compatible amplicon  x i reactions is required — any missing/incorrect Kinnex
Total volume 198 uL primer pairs will result in no/low SMRTbell yield

¥ = 35 (ng)/input concentration (ng/uL), where the input can be from a single-plex er multiplex sample.
*10% overage included

214 Aliguot 22.5 pL of RM1 into each of the 8 PCR tubes (for 8X concatenation) on ice.

215 I Add 2.5 pL of the appropriate Kinnex primer mix into each respective PCR tube on ice.

216 Thoroughly mix by pipetting up and down 10 times. Quick-spin to collect all liquid.
Run the Kinnex PCR program and keep samples on ice until thermal cycler lid has heated to Set up on ice and add PCR reaction to thermal cycler
105°C. The duration of PCR is approximately 1 hour. after lid has preheated to 105°C to avoid digestion of
Kinnex PCR program primers by polymerase exonuclease activity

Pq CBi‘ Heated lid set at 105°C. Reaction volume set fo 25 pL.

B i e I P P b i |




Kinnex PCR (cont.)

Procedural notes

E= Procedure & checklist — Preparing
———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

1 Input quality control

|

2 Kinnex PCR + cleanup

l, O Safe stop

3 Kinnex array formation + cleanup

|

4 Nuclease treatment + cleanup

l, O Safe stop

5 Annealing, binding & cleanup

(ABC)

PacBi®

2.2 Pooling of 8 Kinnex PCR products and 1.05X SMRTbell cleanup

v Step Instructions

221

Add exactly 23 pL from each of the 8 PCR reactions into a 1.5 mL tube for a total volume of 184
uL. -

222

Add 193 pL (1.05X v/v) of resuspended, room-tem perature SMRTbell cleanup beads to a tube of]
pooled Kinnex PCR amplicon. The correct ratio of beads to pooled sample is critical at this step

223
224
225
226

"__'_’-RJA‘. . ___."...J-L—L—\.‘Mr“é__ ,—-.-d

Pipette-mix the beads until evenly distributed.
Quick-spin the tube in a microcentrifuge to collect liguid.
Incubate at room temperature for 10 minutes to allow the DNA to bind beads

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

porvadl TN ol T s sl W s b skl oy o it 4 W

221

2212

2213
2214

2215

Remove the tube from the magnetic rack. Immediately add 40 pL of elution buffer to the tube
and resuspend the beads by pipetting 10 times or until evenly distributed.

Quick-spin the tube in a microcentrifuge to collect liquid.
Incubate at room temperature for 5 minutes to elute DNA.
Place tube in a magnetic separation rack until beads separate fully from the solution.

Slowly aspirate the cleared eluate without disturbing the beads. Transfer 40 pL of the eluate to a
new PCR tube strip. Discard old tube with beads.

16
Using TpL of the aIILITIDI‘I, Measure DNA Concentration with a QUEﬂ fluorometer using The 1x

Evaluate sample concentration.
« Take a1 pL aliquot from each tube, dilute with 9 pL of elution buffer.

dsDNA HS kit. Yield typically ranges from 5-9 ug.

2247

Proceed to the next step of the protocol if sample quantity is acceptable (maximum input: 5 pg).
Do not proceed if less than 3 pg is available.

Note: If the Kinnex PCR yield is less than 3 pg, repeat Kinnex PCR and quantifying each
individual tube with 1X dsDNA HS kit for low yield troubleshooting.

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

7 DNA concentration QC measurements for individual Kinnex PCR reactions prior to pooling are not required.

Pool exactly 23 uL from each Kinnex PCR reaction in a
clean 1.5 mL DNA LoBind tube for a total combined

volume of 184 uL

Add 193 pL of SMRTbell cleanup beads (1.05X)

Kinnex PCR mix significantly increases stringency of
SMRThbell clean up beads, so accurate pipetting is
critical

Perform DNA concentration QC using Qubit dsDNA HS
kit

Typical yield of Kinnex PCR products is 5-9 pg

Proceed to the next step of the protocol if sample
quantity is acceptable (maximum input: 5 ug)

Do not proceed if less than 3 ug is available

Note: If Kinnex PCR yield is less than 3 ug, repeat
Kinnex PCR and quantify each individual tube with
Qubit 1X dsDNA HS assay for low yield troubleshooting

27



Kinnex array formation
In this step, assemble amplicon DNA “segments” containing programmable ends into a linear array

Step 3 procedural description

E= Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold . . . .
prep kit (103-920-900) Treat pooled Kinnex PCR products with Kinnex enzyme to create single-stranded overhangs to enable
subsequent directional assembly of amplicon inserts into a linear, ordered array
. A B’
1 Input quality control I
LT CTTT T T gy |
l' 5 c Kinnex enzyme produces a single
I Pooled amplicon sample after nucleotide gap at the location of a uracil
2 Kinnex PCR + cleanup I T T T T T : Kinnex PCR & cleanup (dU) residue within segmentation adapter
C D’ sequences and enables generation of
| du_ | ] q
l' QO safe stop —— T —— single-stranded overhangs
° Add Kinnex enzyme
3 Kinnex array formation + cleanup .
l, A- & c D’
[ LTI TTTTTTITE ] I I ,
o H Q
4 Nuclease treatment + cleanup [
B o D E’ eee [ ELITTTITTTTLTE ]
- Kinnex enzyme digestion product
L O Safe stop _-!!!!!!!!!!! !!!_- N T T T EE T containing single-stranded overhangs
5 Annealing, binding & cleanup
(ABC)

Barcoded Kinnex terminal adapters? are ligated
to specific overhang sequences at array ends

Add Kinnex ligase to enable
— — Add Ki""ex a_dapters directional assemply ?f gmplicon yI,Z).NA
+ Kinnex ligase segments containing “sticky ends” into

a linear, ordered array

Barcoded forward Barcoded reverse
Kinnex library prep workflow supports incorporation of Kinnex terminal adapter Kinnex terminal adapter
PacBio barcodes at the array formation step to enable up to
4-plex sample multiplexing at the Kinnex library level i:} <:>
BCIM | B | . D | = HelBC

Complete 8-segment transcript array molecule containing 2 Kinnex terminal adapters

PqCBi‘ 7 Note: Four barcoded terminal Kinnex adapters (Kinnex adapter bcM0001-M0004) are available for Kinnex array formation step. Note: Kinnex concatenation workflow is not compatible with standard

SMRTbell adapters from SMRTbell prep kit 3.0 and is also not compatible with SMRTbell adapter index plate 96A/B/C/D. 28



Kinnex array formation (cont.)

Kinnex terminal adapters incorporate barcode sequences to enable up to 4-plex sample multiplexing at the
Kinnex library level
« Kinnex adapters contain barcode sequences’ to enable (optional) sample multiplexing at the Kinnex (SMRTbell) library
level (up to 4-plex)
* Forward and reverse Kinnex adapter pairs are pre-mixed in Kinnex concatenation kits

» Kinnex concatenation kits contain a total of 4 barcoded Kinnex adapter mixes (bcM0001-bcM0004) to enable multiplexing of up to 4
samples per SMRT Cell

Kinnex adapter mix Kinnex adapter mix Kinnex adapter mix Kinnex adapter mix
bcM0001 bcM0002 bcM0003 bcM0004 Barcodes
SMRT Link
>bcMeeal
[ ‘ : ACAGTC
! ! ! !
a a a A : ATGACG
- - - >bcMees3
e e i o
Fwd adapter Fwd adapter Fwd adapter Fwd adapter S bcMooad
I 5cMO001 I bcM0002 _<:> —<:> CATCGC
Rev adapter Rev adapter Rev adapter Rev adapter

Example complete Kinnex library molecule containing
barcoded Kinnex terminal adapters at both ends

Barcoded forward | I | Barcoded reverse

Kinnex terminal adapter Both forward & reverse Kinnex terminal adapters contain the same barcode sequence Kinnex terminal adapter

L]
PGCBl‘ 1 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module. 29


https://www.pacb.com/support/software-downloads/

Kinnex array formation (cont.)
Kinnex terminal adapters use a new design that enables improved HiFi sequencing performance

» Kinnex adapters enable longer polymerase read length performance and improved sample loading efficiency

— Improved overall HiFi data yield

Forward and reverse Kinnex terminal
adapters have different structures

Annealed & bound Kinnex library molecule

Barcoded forward | | Barcoded reverse

Kinnex terminal adapter Kinnex terminal adapter

« Kinnex adapters require Kinnex sequencing primer? (instead of Standard sequencing primer) for the annealing reaction during sample
setup ABC step

\ Standard
oy ' sequencing

it Sl Ll - primer

Standard
oy ' sequencing

P kA primer

»«

e Pacsie
T

! Kinnex Use during Kinnex [ Kinnex Use during Kinnex
o sequencing library ABC step for i ! sequencing library ABC step for
Vega SPRQ s primer Vega system Revio SPRQ s primer Revio system

polymerase kit
(103-520-100)

polymerase kit
(103-794-300)

L]
PGCBl‘ 7 Note: Revio SPRQ polymerase kit and Vega SPRQ polymerase kit contain both the Standard sequencing primer and the Kinnex sequencing primer. 30



Kinnex array formation (cont.)

Procedural summary

E= Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

1 Input quality control
2 Kinnex PCR + cleanup

l, O Safe stop

3 Kinnex array formation + cleanup

|

4 Nuclease treatment + cleanup
l, O Safe stop
5 Annealing, binding & cleanup
(ABC)

PacBi®

3.1 Kinnex array formation

v +

Kinnex PCR
sample from Step 4

S

Kinnex array
sample

5pugin 39 pL
(128 ng/pL)

—— 3.2 1X SMRTbell cleanup

)T

Kinnex
library

Step 3 procedural summary

Master Mix (17 pL)

2ul = )= 7pL = 4= 4L o )= 6puL -
£ £ e e
Barcoded Kinnex array Kinnex Kinnex
Kinnex adapter? and repair buffer enzyme ligase
/\ ~. 37°C 15 min
=} > 45°C 15 min
Hold at 4°C
2 |J.|_ by b
s
Kinnex 60 pL Run DNA damage
repair mix total Rx vol. repair program

T

1X SMRTbell 40 pL purified
cleanup beads Kinnex library

) 4

Proceed to Step 4

3 45°C 60 min
i Hold at 4°C

b ¥

58 pL
total Rx vol.

Run Kinnex primer
digestion/ligation program

7 Kinnex concatenation kit 2.0 contains four different barcoded Kinnex adapter mixes (bcM0001-bcM0004) — Select one barcode to use per Kinnex library preparation reaction.




Kinnex array formation (cont.)
Procedural notes

Procedure & checklist — Preparing 3.1 Kinnex array formation

———| Kinnex libraries using Kinnex 8-fold Instructions

prep kit (103-920-900) In 2 0.2 mL PCR tube, add 5 pg of pooled Kinnex PCR sample from Section 2 in 39 pL of volume + Recommended input amount to proceed with Kinnex
128 ng/pL). Dilute with elution buffer going into this step if the sample is too concentrated. array formation is 5 ug of Kinnex PCR amplicons (from
Add 2 pL of Kinnex adapter (bc01-04; select one barcade per library preparation). Step 2)
1 Input quality control ) ) ) .
* Proceeding with <3 pg is not recommended since lower
l’ Kinnex barcoded adapter input amounts may lead to insufficient final library yields
] Add the following components in the listed order. to enable optlmal sequencing results
2 Kinnex PCR + cleanup If processing multiple samples, make a master mix with 10% overage. Pipette mix ma
Reaction Mix 2 (RM2):
l O Safe stop
S Components  Volume
3 Kinnex array formation + cleanup T bt B N T B st e el sl AN - B . IMPORTANT: If combining multiple barcoded Kinnex
l! ,--rf el WM g I LTS cr—— libraries for sequencing, make sure each library uses
Add 17 pL of RM2 to the PCR tube containing sample and Kinnex barcoded adapter for a final one of the 4 different Kinnex barcoded adapters
volume of 56 pL. Pipette-mix and run the Kinnex primer digestion/ligation program.
4 Nuclease treatment + cleanup
Kinnex primer digestion/ligation program
l O Safe stop . Heated lid set at 255°C. Reaction volume sef to 60 pL
5 Annealing, binding & cleanup
(ABC) 1 45°C 60 min

2 4°C Hold

After running the Kinnex primer digestion/ligation program, add 2 pL of Kinnex repair mix

Add Kinnex repair mix to repair nicked / damaged DNA
directly to the Kinnex primer digestion/ligation sample.

sites within newly formed Kinnex array products
314 Tubecolor  components Volume

Green Kinnex repair mix 2L

3.1.5  Thoroughly mix by pipetting up and down 10 times and then quick spin to collect all hquid.

Run the Kinnex repair program.

+ After running Kinnex repair program, perform 1X
SMRTbell bead cleanup (Step 3.2)

Kinnex repair program
Heated lid set at =55°C. Reaction volume set to 60 pL.

Pq C B i ‘ ERIGE Step  Temperature  Duration )

B R T Tl oY e i |



Nuclease treatment & cleanup
Perform nuclease treatment and final SMRTbell bead cleanup to remove incomplete SMRTbell template arrays

Step 4 procedural description

E= Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

Kinnex template arrays after
Kinnex repair step

1 Input quality control
2 Kinnex PCR + cleanup é:}- L B L D | | E | m-<>

Complete 8-segment array molecule containing 2 Kinnex adapters
l, O Safe stop
3 Kinnex array formation + cleanup .
BCIM | B | L D |
Incomplete 3-segment array molecule P | Q|1
L Incomplete 3-segment array molecule containing no Kinnex adapters

containing 1 Kinnex adapter Incomplete 2-segment array molecule

4 Nuclease treatment + cleanup containing 1 Kinnex adapter

l, O Safe stop

- — Add Nuclease mix and perform
5 Annealing, binding & cleanup final 1.0X SMRTbell bead cleanup
(ABC)
=) = m-<:>

» After nuclease treatment, most remaining SMRTbell <:>
| Q |:[ed

templates are complete (full-length) 8-segment N B

array molecules capped with Kinnex adapters

Complete 8-segment array molecule
containing 2 Kinnex adapters

PacBi® 33




Nuclease treatment & cleanup (cont.)

Procedural summary

E= Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)
1 Input quality control
2 Kinnex PCR + cleanup
l O Safe stop
3 Kinnex array formation + cleanup
4 Nuclease treatment + cleanup
l O Safe stop
5 Annealing, binding & cleanup
(ABC)

Pa

cBi®

4.1 Nuclease treatment

40 uL v +

Kinnex library
sample from Step 5

—— 4.2 1X SMRTbell cleanup

Nuclease-treated
Kinnex library

» SOuLv + 50uL. »

1X SMRTbell
cleanup beads

Step 4 procedural summary

Master Mix (10 pL)

[
5puL i 4 5u i
g g
Nuclease Nuclease
buffer mix

25 uL final purified
Kinnex library

¥

50 pL
total Rx vol.

T» 7 "8

Final purified
Kinnex library

v 37°C 15 min
i Hold at 4°C

Run nuclease
treatment program

Expect ~10-30%
recovery of the starting
Kinnex-PCR product

DNA
quantification QC

) 4

Proceed to ABC?

7 Follow Step 5 instructions in Procedure & checklist to prepare the Kinnex SMRTbell library (25 uL) for sequencing on the Revio system or Vega system.

Kinnex 8-fold
library size is
typically ~12-20 kb

DNA
sizing QC

34



Nuclease treatment & cleanup (cont.)
Procedural notes

4.1 Nuclease treatment

——| Kinnex libraries using Kinnex 8-fold V  Step Instructions

prep kit (103-920-900)

E= Procedure & checklist — Preparing

Add the following compeonents to a new microcentrifuge tube. Adjust component volumes for
the number of samples being prepared, plus 10% overage. Pipette mix master mix. For
individual preps, add components directly to each sample from the previous step in the order
1 Input quality control and volume listed below.

L 411

2 Kinnex PCR + cleanup

l{ O Safe stop

Nuclease buffer 5L

Nuclease mix 5L

Total volume 10yl

4712 Add 10 L of RM3 to each sample. The total volume should be 50 pL.

3 Kinnex array formation + cleanup 41.3 Thoroughly mix by pipetting up and down 10 times and then quick-spin to collect all liquid.

L 4.1.4 ] Run the nuclease treatment program. e Perform nuclease treatment for 15 min

Nuclease treatment program T
4 Nuclease treatment + cleanup Heated lid set at 247°C. Reaction volume set to 50 pl.
Step  Temperature Duration
L O Safe stop L 37°C 15min
i LA g 2C Hold
5 Annealing, binding & cleanup
(ABC)

\’-‘"_J‘ ‘-ﬁ-ﬁl--..-—--ﬂ-*'-" "*“._”‘-ﬁ“r‘*mr"-‘d

PacBi®



Nuclease treatment & cleanup (cont.)
Procedural notes

B p ocedure & checklist — Preparing 4.2 Final cleanup with 1X SMRTbell cleanup beads » Perform DNA concentration QC on final purified

=== | Kinnex libraries using Kinnex 8-fold Kinnex RNA library using a Qubit dsSDNA HS assay
prep kit (103-920-900) 421 Add 50 pL (1X v/v) of resuspended, room temperature SMRTbell cleanup beads to each sample - Typical final SMRTbell library yield from 5 ug of input
from the previous step. Pipette-mix the beads until evenly distributed. . . - ]
DNA into Kinnex array formation is ~10 — 30% — a much
4272 Quick-spin the tube strip in a microcentrifuge to collect all liquid. higher observed yieldymight suggest incomplete
1 Input quality control 423 Incubate at room temperature for 10 minutes to allow DNA to bind the beads. digestion of partial SMRTbell templates
l 424 Place the tube strip in a magnetic separation rack until the beads separate fully from the Troubleshooting tip: If SMRTbell Iibrary yield is higher
seluton. than expected and sample loading is lower than
2 Kinnex PCR + cleanup 425  Slowly remove the cleared supernatant without disturbing the beads and discard the expected, consider repeating nuclease treatment step
supernatant.
l o Safe stop 426 Slowly dispense 200 uL, or enough to cover the beads, of freshly prepared 80% ethanol into each
tube. Remove the 80% ethanol and discard.
3 Kinnex array formation + cleanup 427  Repeatthe previous step.
Remove residual 80% ethanol:
l * Remove the tube strip from the magnetic separation rack.
428 s Quick-spin the tube strip in a microcentrifuge. -
4 Nuclease treatment + cleanup e Place the tube strip back in a magnetic separation rack until beads separate fully from -
P T VA N ' Ty S SR S T S S e P | -
ol e‘ --
l O Safe stop ,._.r-f has SN Al Sl -l P 07 T T ——e—r— - e
5 Annealing, binding & cleanup Recommended: Evaluate sample concentration and size.
(ABC) e Takea 1L aliquot from each tube, dilute with 4 pL of elution buffer.
* Using 1 pL of the dilution, measure DNA concentration with a Qubit fluorometer using  Perform DNA sizing QC on final purified Kinnex Iibrary
4214 the 1x dsDNA HS kit. Expect 10-30% recovery of the starting Kinnex-PCR product. : Femto Pul ¢ ted final lib
e Recommended. Further dilute each aliguot to 250 pg/uL with the Femto Pulse dilution _usmg a_ em 0 Fulse system (expec ed Tinal library
buffer. Check the final Kinnex library size distribution with a Femto Pulse system (see insert size is ~12 — 20 kb)
Figure 1 in the Appendix for an example).
4215 If required, normalize 25 pL of library to <60 ng/puL. Using a concentration above 60 ng/pL into
o ABC will result in poor sequencing performance.

421 Proceed to Section 5 to prepare library for sequencing with Vega, Vega SPRQ-Nx or Revio

(+SPRQ/SPRQ-NX) chemistry. Kinnex final SMRTbell library concentration must be <60

ng/ pL to proceed with sample setup ABC [ Step 5 ]

— Using a concentration above 60 ng/uL will result in
lower loading during sequencing

Store Kinnex libraries at 4°C if sequencing within the week. Long-term storage should be at -
20°C. Minimize freeze-thaw cycles when handling Kinnex libraries.

L]
Pq C B I ‘ SAFE STOPPING POINT - Store at 4°C or -20°C for long-term storage

4217



Kinnex 8-fold library prep inputs & expected step yields

Final Kinnex library yield is typically sufficient to support 28 SMRT Cell acquisitions on Revio & Vega systems

Kinnex PCR

Kinnex PCR SMRTbell bead
cleanup

IN: 35 ng of amplicon OUT: 5-9 pg of amplified
insert (single or multiplex) products after pooling

Procedure & checklist — Kinnex array formation

Preparing Kinnex libraries . L C DNA damage Nuclease SMRTbell bead
using Kinnex 8-fold prep kit =l Kinnex digestion / Ligation SMRTbell cleanup treatment cleanup

(103-920-900) IN: 5 pg of pooled Kinnex PCR products OUT: 80% recovery from IN: 40 ul of purified KinnexOUT: 10-30% recovery from
Kinnex digestion Rx input repair reaction products Kinnex digestion Rx input

e
=
o
o
P
S
=
o
ur
[>°]
X
)
=
=
X

10862 Example Kinnex 8-fold library prep yields
To000- ¢ 16 kb mode
9000-] - .
Amplicon input for
| : P P : 5000 ng
8000 Kinnex 8-fold array formation
2 7000
dae . Post-nuclease treatment 1000 ng
5000 & final library cleanup yield (%) (20%)
S
1 Post-nuclease treatment & final cleanup yields typically ranged from
30001 ~10% to ~30% when using UHRR total RNA samples for Kinnex 8-fold
2000- library construction.
1000
C IL 1 1 [N 11 1
: i OiE B Final Kinnex library yield is typically sufficient to load
s the following number of SMRT Cells:
Example Femto pulse DNA sizing QC analysis results for final Kinnex 8-fold « >8 acquisitions for Revio system with SPRQ-Nx chemistry

library prepared with cDNA amplicons generated from universal human
reference RNA (UHRR) sample.

» >8 acquisitions for Vega system with SPRQ-Nx chemistry

PacBi®



Kinnex sequencing prep
workflow




Sample setup and run design recommendations for Kinnex libraries
Key sample setup and run design setup parameters for Revio and Vega systems (SMRT Link v26.2)

Vega system v1.2+ (SPRQ-Nx) Revio system v13.5+ (SPRQ-NXx)
Key setup parameters
recommended settings recommended settings

Refer to Procedure & checklist protocol

documentation for the latest sample setup
(ABCT") recommendations for Kinnex libraries

Sample setup  Library type Kinnex Kinnex
17 ABC = Anneal sequencing primer / Bind polymerase
/ Clean up bound complexes
Primer Kinnex sequencing primer Kinnex sequencing primer
Polymerase kit Vega SPRQ polymerase kit Revio SPRQ polymerase kit
Concentration on plate 80 —-130 pM 130 - 160 pM
Run design Use Adaptive Loading N/A YES
SMRT* LINK
Kinnex full-length RNA; or Kinnex full-length RNA; or 1
Application Type? Kinnex 16S rRNA; or Kinnex 16S rRNA; or )
SMRTLINK Kinnex single-cell RNA Kinnex single-cell RNA iy Specify
: application-specific
Library Type? Kinnex Kinnex run parameters

Movie Acquisition Time 24 hrs 24 hrs v

Add Analysis YES YES @ Runs
Runs
Read segmentation data utility Read segmentation data utility

Analysis workflow or other application-specific analysis workflow or other application-specific analysis workflow

Seamentation MAS-Seq Adapter v1 (MAS16); or MAS-Seq Adapter v1 (MAS16); or

g MAS-Seq Adapter v2 (MAS12); or MAS-Seq Adapter v2 (MAS12); or +
adapter set Create New Run
MAS-Seq Adapter v3 (MASS8) MAS-Seq Adapter v3 (MASS8)

[

2 Note: A “Kinnex generic” run design application type option for running Kinnex custom amplicon libraries will be available in a future version of SMRT Link.
chBi‘ 3 Note: SMRT Link Run design Library Type field determines which adapter finding algorithm is used during post-primary analysis. When sequencing a Kinnex library sample, if ‘Standard’ library type is 39
mistakenly selected instead of ‘Kinnex’ then a higher missing adapter rate (> 95%) and a slight degradation in barcode demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.


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

Sample setup and run design recommendations for Kinnex libraries (cont.)

Key sample setup and run design setup parameters for Revio and Vega systems (SMRT Link v26.2)

Vega system v1.2+ (SPRQ-Nx) Revio system v13.5+ (SPRQ-NXx)
Key setup parameters
recommended settings recommended settings

Sample setup  Library type Kinnex Kinnex

Refer to Procedure & checklist protocol

documentation for the latest sample setup
(ABCT") recommendations for Kinnex libraries

17 ABC = Anneal sequencing primer / Bind polymerase
/ Clean up bound complexes

Primer Kinnex sequencing primer Kinnex sequencing primer
Polymerase kit Vega SPRQ polymerase kit Revio SPRQ polymerase kit NOTE: SMRT Link v26.2 dropdown menu
does not contain a “Kinnex generic”
Concentration on plate 80 —-130 pM 130 - 160 pM application type option?
To set up a Kinnex generic (custom)
Run design Use Adaptive Loading N/A YES amplicon library run design in SMRT Link
v26.2, users can perform the following:
Kinnex full-length RNA; or Kinnex full-length RNA; or 1. Select “Kinnex 16S rRNA” application
Application Type? Kinnex 16S rRNA; or Kinnex 16S rRNA; or type option as a placeholder.
SNIRT* LINK Kinnex single-cell RNA Kinnex single-cell RNA

2. Manually specify the correct
Library Type3 Kinnex Kinnex Segmentation adapter set used
* e.g, select “MAS-Seq Adapter v3

T Movie Acquisition Time 24 hrs 24 hrs (A= i N ER el (i (K
: was used for Kinnex library
. construction
Add Analysis YES YES 3. Manually specify any other analysis

options if applicable

Analvsis workflow Read segmentation data utility Read segmentation data utility )
y or other application-specific analysis workflow  or other application-specific analysis workflow * Note: By default, Add Analysis =
IMPORTANT! YES and Analysis workflow =
MAS-Seq Adapter v1 (MAS16); or MAS-Seq Adapter v1 (MAS16); or Read segmentation if “Kinnex 16S
hdapter set MAS-Seq Adapter v2 (MAS12); or MAS-Seq Adapter v2 (MAS12); or rRNA” application type is specified)
MAS-Seq Adapter v3 (MASS8) MAS-Seq Adapter v3 (MASS8)

2 Note: A “Kinnex generic” run design application type option for running Kinnex custom amplicon libraries will be available in a future version of SMRT Link.
chBi‘ 3 Note: SMRT Link Run design Library Type field determines which adapter finding algorithm is used during post-primary analysis. When sequencing a Kinnex library sample, if ‘Standard’ library type is 40
mistakenly selected instead of ‘Kinnex’ then a higher missing adapter rate (> 95%) and a slight degradation in barcode demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.


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

Example run design setup for application-specific Kinnex libraries

Follow SMRT Link run design instructions to prepare Kinnex libraries for sequencing v26.2

Kinnex 16S rRNA

Select desired Kinnex application type Kinnex single-cell RNA Kinnex full-length RNA

in SMRT Link run design page

OR other (custom) amplicon

Whole genome sequencing Whole genome sequencing Whole genome sequencing
2 Human WGS Human WGS Human WGS
S Microbial assembly Microbial assembly Microbial assembly
Other WG5S Other WGS Other WGS

RMA sequencing RMNA sequencing RMA sequencing

Iso-5eq method Iso-Seq method Iso-Seq method
MAS-5eq single cell MAS-5eq single cell MAS-5eq single cell
Kinnex single-cell RNA I Kinnex single-cell RNA Kinnex single-cell RNA
: ‘ Kinnex full-length RMNA I Kinnex full-length RMA I Kinnex full-length RMA

Viral sequencing Viral sequencing Viral sequencing

Adeno-associated virus Adenc-associated virus Adenec-associated virus
After specifying your application type, SMRT Metagenomics Metagenomics Metagenomics
Link auto-fills selected Run Design parameter Kinnex 165 rRNA Kinnex 165 rRNA | Kinnex 165 rRNA |
fields with default recommended values Full-length 165 rRNA sequencing Full-length 165 rRNA sequencing 1 165 rRNA sequencing
N Rl e S P Y L e R e ey = ot Ry o S

If running a Kinnex custom amplicon

library, users can select “Kinnex 16S
rRNA” as a placeholder in run design?’

L]
PqCBl‘ 7 Note: A “Kinnex generic” run design application type option for running Kinnex custom amplicon libraries will be available in a future version of SMRT Link. 41



Example run design setup for application-specific Kinnex libraries (cont.) g

Sample and run information

Kinnex single-cell RNA

Plate 1, Well A01: Kinnex single-cell RNA library demo

Kinnex full-length RNA

E] Plate 1, Well A01: Kinnex full-length RNA library demo

v26.2

Kinnex 16S rRNA

OR other (custom) amplicon

E] Plate 1, Well A01: Kinnex 165 rRNA library demo

Kinnex 165 rRNA

APPIIERtION iy single-cell RNA APP';:“": Kinnex full-length RNA AFPI;:::E
% W=
Plate Well ed Plate 1, Well AQT : : . Plate Well.ﬂ Plate 1, Well AO1 Plate ‘:avezl\:\gi
= Select application type to autofill Recgifred o
Well N Py . ! L X el L) : . Well Name
clitame Library Type & Movie Acquisition Time |y Default Library Type = Kinnex Required

Well Comment

recommended settings

ell Comment

(instead of Standard or AAV)?

Well Comment

If running a Kinnex custom amplicon

library, users can select “Kinnex 16S
rRNA” as a placeholder in run design

Library Type Kinnex Library Type Kinnex Library Type Kinnex
Required Re%red Required
Insert Size (bp) 15000 Insert Size (bp) 16000 Insert Size (bp) 17000
Required Required Required
Library Concentration (pM) Library Concentration (pM) Default Movie Time = 24 hrs Library Concentration (pM)
Required Regquired Required
Movie Acquisition Time (hours) o4 Movie Acquisition Time (hours) 54 Movie Acquisition Time (hours) 24
- Standard SMRTbell library type containing standard SPK3 barcoded terminal adapters
S - n,.-‘
| ‘:-iiiiiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiiiiiiiiiiiiiiiiiiiiii-ﬂ:’
s RN
Forward and reverse standard terminal
adapters have the same structure
Kinnex SMRTbell library type containing Kinnex barcoded terminal adapters
Forward and reverse Kinnex terminal
Library Type field determines which adapter finding adapters have different structures
algorithm is used during post-primary analysis?
chBi‘ Note: When sequencing a Kinnex library sample, if ‘Standard’ library type is mistakenly selected instead of ‘Kinnex’ then a higher missing adapter rate (> 95%) and a slight degradation in barcode 42

demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.



Example run design setup for application-specific Kinnex libraries (cont.) g%

Sample indexing (barcoding) information v26.2
Kinnex 16S rRNA

Kinnex single-cell RNA Kinnex full-length RNA OR other (custom) amplicon

Samples Samples
Sample is indexed field is automatically set
to YES for all Kinnex application types
Sampleis indexed © YES ample is indexed © YES NO Sample is indexed © YES NO
Indexes \1AS SMRTbell Barcoded Adapters (v2) E Indexes \1AS SMRTbell Barcoded Adapters (v2) E Indexes \IAS SMRTbell Barcoded Adapters (v2) E
Required Required Required
Biosample names_ﬂ Interactively = From a File Biosample names_ﬂ Interactively = From a File Biosample names_ﬂ Interactively = From a File
Required Required Required

Default Indexes FASTA for Kinnex libraries
= Ll SNSRI Ce A C TS (172 dlete Kinnex library molecule containing barcoded Kinnex terminal MAS adapters?’ at both ends

A

I Barcoded reverse
Both forward & reverse Kinnex terminal adapters contain the same barcode sequence Kinnex terminal adapter

Barcoded forward

Kinnex terminal adapter

l Example interactive biosample name specification

Barcode Selector and Sample Name Editor @ Barcode Selector and Sample Name Editor @ MAS SMRTbell barcoded
) ) adapter indexes
Available Barcodes Included Barcodes Available Barcodes Included Barcodes .
Filter... Filter... Filter... Filter... SMRT Link >bcMoool
a Barcode I O Barcode IT Bio Sample I O Barcode It O Barcode It Bio Sample 1T ; | ACAGTC
wo [ beM0001--bcM000 1 wo [ bcMO0003--beM0003 m O bcM0001--beM0001 Kinnex adapter-barceded library 1 - >bCMeeez
wo [ beM0002--bcM0002 | bcMO0004--bcM0004 = O bcM0002--bcM0002 Kinnex adapter-barcoded library 2 . - "v ATGACG
#i [ bcM0003--bcMO003 >bCM0003
wo [ beM0004--bcM0004 CACGTG
>bcMoo04
CATCGC
Four barcoded terminal Kinnex adapters (Kinnex adapter bcM0001-bcM0004) are available for Kinnex array formation step. Kinnex adapter barcode sequences can be 43

PacBi
qc I‘ downloaded from SMRT Link Data Management module.


https://www.pacb.com/support/software-downloads/

Example run design setup for application-specific Kinnex libraries (cont.) g%
Data options v26.2

Kinnex 16S rRNA

Kinnex single-cell RNA Kinnex full-length RNA

OR other (custom) amplicon

Default = NO for

Data Options Include Base Kinetics Data Options Data Options

Include Base Kinetics YES © NO Include Base Kinetics YES © NO Include Base Kinetics YES © NO

Consensus Mode @ MOLECULE  STRAND Consensus Mode @ MOLECULE  STRAND Consensus Mode @ MOLECULE  STRAND

et O General Project Assign Data To Project o General Project Assign Data To Project o General Project

Assign Data g

Default Consensus
Mode = MOLECULE! Can leave Include Base Kinetics and Consensus Mode
fields at their default settings for Kinnex library samples

PqCBi‘ 1 Molecule Consensus Mode — generates a single circular consensus sequencing read for a given library insert molecule. Strand Consensus Mode — generates a consensus sequence for each strand

(forward & reverse) of a given library insert molecule. 44



Example run design setup for application-specific Kinnex libraries (cont.) g
Analysis options

v26.2
. . . Kinnex 16S rRNA
Kinnex single-cell RNA Kinnex full-length RNA .
OR other (custom) amplicon
Analysis Options JRNCIENIER{=R{@L L RGENESE Analysis Options Analysis Options
Add Analysis © YES NO Analysis Workflow |S alysis O YES NO Add Analysis ©O YES NO
. automatically filled in ;
Anal N . .
Analysis Name Kinnex_Single-Cell_RNA_Demo_Analysis_lob_Naf Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name R Kinnex_Full-Length_165_rRNA_Demo_Analysis_Job_Name
Required - - - - - Required
i . . : Select Analysis Workflow . N
SclectAnalysis w‘:ti‘l‘:wd Read Segmentation and Single-Cell Iso-Seq * Selectidnalysis W(:T?wﬂ Read Segmentation and Iso-Seq s b Required Read Segmentation M
Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) E Segmentation Adapter Set MAS-Seq Adapter v3 (MASS) E Segmentation Adapter Set MAS-Seq Adapter v2 (MAS12) E
Primer Set Required 10x Chromium single cell 3" cDNA primers E Primer Set Required Iso-Seq v2 Barcoded cDNA Primers E
Advanced Parameters
Reference Set Regquired Human Genoeme hg38, with Gencode v39 annotations E Reference Set Human Genome hg38, with Gencode v39 annotations

KitType @  © 10X3' KIT 10X §' KIT Cluster of Barcoded Samples @  Pool reads and cluster together

Split arrayed HiFi reads at adapter positions,

generating segmented reads (S-reads)

Read Segmentation and Single-Cell Iso-Seq Read Segmentation and Iso-Seq Read Segmentation
! ! ! | | [ | | ! ! ! | | [ | | ! ! ! | | [ | |
A B Cc D E A B Cc D E A B Cc D E
| I | | | I | | | I | |
cDNA1 cDNA 2 cDNA 3 cDNA 4 cDNA1 cDNA 2 cDNA 3 cDNA 4 cDNA1 cDNA 2 cDNA 3 cDNA 4
l Isoform-classification l

analysis to identify . ’ \ :
novel genes & isoforms genes & isoforms with abundance information
(raw counts & normalized counts per million)

isoform B mem  wsssss"wm  isoform B, count = 10

Isoform-classification analysis to identify novel

isoform A e =ssss"wm isoform A, count = 1

e e isoform C - — -

isoform C, count = 5

45



Example run design setup for application-specific Kinnex libraries (cont.) g%
Analysis options

v26.2
. . . Kinnex 16S rRNA
Kinnex single-cell RNA Kinnex full-length RNA .
OR other (custom) amplicon
Analysis Options Analysis Options Analysis Options
Add Analysis Default Segmentation Adapter Set = Add Analysis Default Segmentation Adapter Set = Add Analysi Default Segmentation Adapter Set =
T — _MAS-Seq Adapter v1 (MAS1.6) for TN : MAS-Seq Adapter v3 (M_AS§) for Analysis Namd MAS-Seq Adapter v2 (_MAS1 2) for
Required Kinnex single-cell RNA application type Required Kinnex full-length RNA application type Require Kinnex 16S rRNA application type
Select Analysis Workflow — S Select Analysis Workflow - Select Analysis Workflo Read 8 s
Required » Required : = Required
Segmentation Adapter Set MAS-Seq Adapter vl (MAS16) E Segmentation Adapter Set MAS-Seq Adapter v3 (MASS) E Segmentation Adapter Set MAS-Seq Adapter v2 (MAS12) E
Primer Set Required 10x Chromium single cell 3° cDNA primers E Primer Set Required Iso-Seq v2 Barcoded cDNA Primers E
Reference Set Regquired Human Genoeme hg38, with Gencode v39 annotations E Reference Set Human Genome hg38, with Gencode v39 annotations
.
KitType @  © 10X3' KIT 10X 5" KIT Cluster of Barcoded Samples @  Pool reads and cluster together > IMPORTANT! < If needed, manua”y SpeCify the correct
Segmentation Adapter Set that
corresponds to the Kinnex library prep

concatenation method actually used

Kinnex PCR Library insert
products
A B B C ¢ 2 s tation Adapter Set t if
E— E— E— Kinnex Sl A e Ll S B el
[ LLLITTTITTITIT™ 5y | [ LLLITTTITTITIT™ Gy | I ™ eee . . in SMRT Link v26.2 run design
library prep kit used . .
Analysis Options
Kinnex arra . ] Kinnex 8-fold prep kit }
formation y —— Kinnex segmentation adapter (103-072-000) DS BRG] (e gl v (LSl

Kinnex 12-fold prep kit

(103-072-100) MAS-Seq Adapter v2 (MAS12)

Kinnex 16-fold prep kit )
Complete array molecule containing concatenated library insert segments (103-836-900) PRESRREEETT (S)

PacBi®
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Example run design setup for application-specific Kinnex libraries (cont.)

Analysis options

Kinnex single-cell RNA

Analysis Options

Kinnex full-length RNA

Analysis Options

Add Analysis  © YES NO

Analysis Name Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name

Primer Set Required 10x Chromium single cell 3" cDNA primers

Required Reguired
SSlecanllee WGR;HI_‘W: Read Segmentation and Single-Cell Iso-Sed SpeCIfy Prlmer Set used ysis Workfl.ov; Read Segmentation and Iso-Seq =
ors . -
i for cDNA amplification LE
Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) ation Adapter Set MAS-Seq Adapter v3 (MAS8) E

Add Analysis O YES NO

analvsislhlame Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name

Primer Set Required Iso-Seq v2 Barcoded cDNA Primers

Reference Set Required

Human Genoeme hg38, with Gencode v39 annotations E

Reference Set Human Genome hg38, with Gencode v39 annotations

KitType @  © 10X3' KIT

Advanced Parameters

10X 5" KIT

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

10x Forward (F)
PCR primer

10x Reverse (R)

PCR primer

5 [ TSO KX
3’ N [CBC][UMI ] AAAAAAAAAR LIBRARY INSERT GGG HIell 5°

For Kinnex single-cell 3° RNA analysis, select
“10x Chromium single cell 3’ cDNA primers’

OR

5’ [CBC][UMI][TSO]GGG
3’

AAAAAAAAAA N 3’
fmmn

For Kinnex single-cell 5 RNA analysis, select
“10x Chromium single cell 5’ cDNA primers’

PacBi®

Forward (F) PCR primer
(Barcoded Iso-Seq primer bcXX2)

Reverse (R) PCR primer
(Iso-Seq cDNA ampilification primer)

B O —
M BC 7SO [elele RA AAAAAAAAAL N 3’
3 0 B 5

For Kinnex full-length RNA analysis, select
‘Iso-Seq v2 Barcoded cDNA primers’

Specify primer sequence file in FASTA format
to identify cDNA primers for removal
(include the 5’ and 3’ cDNA primers)

SMRT" LINK

v26.2

Specify reference genome & annotation sets to
align high quality isoforms to, and to collapse
isoforms mapped to the same genomic loci.

L

LN N

=

N AL

47



Example run design setup for application-specific Kinnex libraries (cont.) g%

Analysis OptionS Clustering options for Kinnex full-length RNA samples

v26.2
{::}_—-—-—-——
A B [ D E
Kinnex full-length RNA

Kinnex barcoded adapter demultiplexing
(up to 4-plex)

Analysis Options Analysis Options *

I e e — — e —
A B c D E

Kinnex single-cell RNA

Add Analysis O YES NO Add Analysis O YES NO

Analysis Name

Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name Analysis Name

Read segmentation

Required —— Specify how to perform read (Up to 8-fold Kinnex de-concatenation)
Select Analysis WOrkIow | g sementation and Sinle-CalIso-Seq Select Ansysis Workllow clustering for barcoded samples *
quires quire

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) . . entation Adapter Set E E—
Specify Kit Type used for —
Primer Set Required 10x Chromium single cell 3" cD Slng|e-Ce|| CDNA generatlon Primer Set Reguired Barcoded cDNA Primers E Fu"-length cDNA barcode demultiplexing
(up to 12-plex)
Reference Set Required Human Genome hg38, with Reference § Human Genome hg38, with Gencode v39 annotations E

KitType @  © 10X 3 KIT ™ 10X 5 KIT Cluster of Barcoded Samples @  Pool reads and cluster together | . sample 1 . sample 2
— —
| R
oo ,
_ v v
Specification of Kit Type (10x 3’ Kit or 10x 5’ Kit) determines ‘ Pool reads and cluster together = ‘ Analyze pooled samples Analyze by sample (default)
which set of 10x barcode sequences to use, and also -- select --
affects UMI and single-cell barcode design settings’ Cluster reads separately mmmms Pooled samples Sample 1
Pool reads and cluster together I S s E— I S e
[
5 (7SO KX Sample 2
’ || IBRARY INSERT | ’ ificati i e —
37NN [CBC][UMI] AAAAARAAA A INEINVAINSERUM GG HiSeH § Specification of Cluster of Barcoded Samples setting el — e s
For Kinnex single-cell 3° RNA analysis, select ‘10x 3’ Kit’ determines whether all FLNC reads will be pooled for = A
OR clustering (Does not apply to non-barcoded samples.) = E
— e m e -
5’ I [ CBC ] [UMI ] [TSO]GGG INNENNANSEal A A AR AAAAAA I 3’ classification.txt - e N
" e - ———
3 o 5
T E
For Kinnex single-cell 5 RNA analysis, select ‘“10x 5’ Kit’ ] == classification.txt
- TE
L]
PGCBI‘ 1 See SMRT Link User Guide documentation for detailed descriptions of advanced parameters for Iso-Seq / Single-Cell Iso-Seq analysis applications.



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

PacBi@®

Kinnex example sequencing
performance



Kinnex example performance — Revio system v13.5 + SPRQ-Nx

Kinnex libraries show excellent HiFi sequencing performance across multiple SMRT Cell uses that meets or
exceeds Revio system specifications for every use’

Kinnex
library type
Kinnex S - _— _ Segmented reads Mean Product
8-fold prep kit m HiFi yield (Gb) HiFi reads (M) HiFi length (kb) HiFi read QV n ber acquisition S-read length
1 9.5 14.4 27 844

1371 721 M 1.83 kb

Kinnex full- 50 — 70 M S-reads
length RNA, 2 135.2 9.3 14.5 29 68.8 71.0 M 1.83 kb .
UHRR? per acquisition

3 116.2 7.9 14.6 29 60.2 61.2 M 1.83 kb

Kinnex e s s e Segmented reads Mean Product
12-fold prep kit | AL Al (e | AllAIFEER S () | AR (L) | AllFIEEC ek | per acquisition | S-read length specifications®
Kinnex 16S 1 170.5 8.8 19.3 33 78.8 103.4 M 1.61 kb
- 70 -100 M S-read

rRNA, 384-plex 168.2 8.7 19.4 35 65.4 102.1 M 1,61 kb i rreans
ATCC per acquisition
MSA10023

3 139.8 7.2 19.5 36 50.3 849 M 1.61 kb

Kinnex R e _ s Segmented reads Mean Product

16-fold prep kit | Sk Al () | AlAimEEES ) | AR i) | AT a4 | per acquisition | S-read length specifications®

1 153.7 10.9 141 29 74 164 M 906 bp
Kinnex single- 100 — 150 M S-read
cell 3’ RNA 2 143.0 10.0 14.2 29 71 153 M 908 bp M sreads
(10x)* per acquisition

3 127.3 8.9 14.4 30 61 136 M 909 bp

7 Note: HiFiyield is dependent on library quality and sequencing preparation procedures. Specified yields are based on high-quality samples prepared following best practices. Reduced HiFi yield on Use

2 and/or Use 3 is typically caused by lower P1 loading efficiency.

2 Kinnex full-length RNA UHRR libraries were prepared using Kinnex 8-fold prep kit and run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 140 pM on-plate loading concentration).

3 Kinnex full-length 16S rRNA, ATCC MSA1002 libraries were prepared with Kinnex 12-fold pre kit and run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 120 pM OPLC).
PqCBi‘ 4 Kinnex single-cell 3' RNA libraries were prepared with Kinnex 16-fold pre kit and run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 160 pM OPLC). 50

5 See Revio specifications sheet (102-326-552) for expected HiFi yield performance range for different library insert sizes and applications.


https://www.pacb.com/wp-content/uploads/Revio-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Revio-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Revio-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Revio-specification-sheet.pdf
https://www.pacb.com/wp-content/uploads/Revio-specification-sheet.pdf

Kinnex example performance — Revio system v13.5 + SPRQ-Nx (cont.)

Kinnex single-cell RNA

Kinnex 16-fold

Kinnex full-length RNA

Kinnex 8-fold
prep kit

Kinnex 12-fold
prep kit

prep kit
HiFi read length

1,400,000

1,200,000

1,000,000

800,000

600,000

Number of Reads

400,000

200,000

0

24,000,000

21,000,000

18,000,000

S-reads

A 15,000,000
12,000,000

9,000,000

Number of

6,000,000

3,000,000

o

Value Analysis Metric

10,030,881

149,910,947

88.24 %

14 kb
HiFi RL

0 5,000 10,000 15,000 20,000 25000 30,000
Read Length, bp
S-read length
-
o 1,000 2,000 3,000 4,000

S-read length, bp

Reads

Segmented reads (S-reads)
906  Mean length of S-reads
Percent of reads with full arrays

14.94  Mean array size (concatenation factor)

HiFi read length

Number of Reads

1,200,000
16 kb
1,050,000 R .
HiFi RL

900,000
750,000
600,000
450,000
300,000
150,000
ol

0 5,000

10,000 15000 20.000 25000 30,000 35,000
Read Length, bp

S-read length

9,000,000
8,000,000
% 7,000,000
@
6,000,000
5,000,000

4,000,000

Number of S-re:

3,000,000

2,000,000

1,000,000

]

Value Analysis Metric

9,044,421

69,407,271

2,002

9267 %

767

0.9x cDNA cleanup

[
2,000 4,000 6,000 8,000
S-read length, bp

Reads

Segmented reads (S-reads)
Mean length of S-reads
Percent of reads with full arrays

Mean array size (concatenation factor)

Number of Reads

Number of S-reads

HiFi read length

1,050,000

900,000

750,000

32
S
o
e
S

450,000

300,000

150,000

18 kb
HiFi RL

40,000

10,000 20,000

Read Length, bp

30,000

S-read length

0

Value

8,742,074

96,912,559

1,566

8777 %

11.09

13,500,000
12.000.000 1.1x cDNA cleanup
10,500,000
9,000,000
7,500,000
6,000,000
4,500,000
3,000,000
1,500,000
0 inn

2,000 4,000 6,000 8,000
S-read length, bp

Analysis Metric

Reads

Segmented reads (S-reads)
Mean length of S-reads
Percent of reads with full arrays

Mean array size (concatenation factor)

Kinnex 16S rRNA

Kinnex 8-fold

Prep kit

Kinnex 12-fold
prep kit

HiFi read length

9,000,000
8,000,000

w 7,000,000

ead
o
=1
1
s
=]
=1
=1

5,000,000

4,000,000

Number of R

3,000,000
2,000,000

1,000,000

a

13 kb
HiFi RL

5,000 10,000 15,000
Read Length, bp

20,000 25,00

S-read length

0

54,000,000

48,000,000

42,000,000

36,000,000

30,000,000

24,000,000

18,000,000

Number of S-reads

12,000,000

6,000,000

500 1600 1500 2,000 2,500
S-read length, bp

3,000

Value Analysis Metric

9,541,465

75,948,260

1,560

9777 %

7.96

Reads

Segmented reads (S-reads)
Mean length of S-reads
Percent of reads with full arrays

Mean array size (concatenation factor)

HiFi read length

5,600,000

4,800,000

4,000,000

3,200,000

2,400,000

Number of Reads

1,600,000

800,000

19 kb
HiFi RL

a

48,000,000

42,000,000

36,000,000

30,000,000

24,000,000

Number of S-reads

18,000,000

12,000,000

6,000,000

0 5000 10,000 15000 20,000 25000 30,000 35,000 40,000
Read Length, bp

S-read length

[ 500 1,000 1,500 2,000 2,500 3,000
S-read length, bp

Value Analysis Metric

7,860,184 Reads
93,421,796 Segmented reads (S-reads)
1,560  Mean length of S-reads
96.94 %  Percent of reads with full arrays
11.89  Mean array size (concatenation factor)



Kinnex example performance — Vega system v1.2 + SPRQ-Nx
Kinnex libraries show excellent HiFi sequencing performance that meets or exceeds Vega system specifications?’

Kinnex
library type

Kinnex — s _— S Loading Segmented reads Mean Product
8-fold prep kit HiFi yield (Gb) HiFi reads (M) HiFi length (kb) HiFi read QV per acquisition S-read length

Kinnex full-length o 40 — 50 M S-reads
RNA, UHRR? gL 6.5 15.3 34 63% 479 M 1.98 kb o T T

Loading Segmented reads Mean Product
level per acquisition S-read length specifications®

Kinnex e e e o
12-fold prep kit HiFi yield (Gb) | HiFi reads (M) | HiFi length (kb) | HiFi read QV

Kinnex 16S rRNA, 50 — 60 S-reads
384-plex ATCC 99.9 5.2 19.3 34 67% 60.6 M 1.61kb .
MSA1001, 10032 per acquisition

Loading Segmented reads Mean Product
level per acquisition S-read length specifications®

Kinnex —_— o - e
16-fold prep kit HiFi yield (Gb) | HiFi reads (M) | HiFi length (kb) | HiFi read QV

Kinnex single-cell o 80— 100 M S-reads
3’ RNA (10x)* 99.9 71 14.1 29 67% 108.1 M 894.9 bp e s o

17 Note: HiFiyield is dependent on library quality and sequencing preparation procedures. Specified yields are based on high-quality samples prepared following best practices.

2 Kinnex full-length RNA UHRR libraries were run on a Vega system with SPRQ-Nx chemistry (24-hour acquisition time; 100 pM on-plate loading concentration).

3 Kinnex full-length 16S rRNA, ATCC MSA1001 + MSA 1003 libraries were run on a Vega system with SPRQ-Nx chemistry (24-hour acquisition time; 80 pM on-plate loading concentration).

4 Kinnex single-cell 3 RNA libraries (4-plex) were prepared with Kinnex 16-fold pre kit and run on a Vega system with SPRQ-Nx chemistry (24-hour acquisition time; 130 pM OPLC). 52
5 See Vega specifications sheet (102-326-625) for expected HiFi yield performance range for different library insert sizes and applications.
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Technical resources for Kinnex library preparation, sequencing & data analysis

Kinnex library preparation literature & other resources

* General Kinnex library preparation
. Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit (103-920-900)
. Procedure & checklist — Preparing Kinnex libraries using Kinnex 12-fold prep kit (103-921-000)
. Procedure & checklist — Preparing Kinnex libraries using Kinnex 16-fold prep kit (103-885-300)
. Technical overview — Kinnex library preparation using Kinnex prep kits (103-911-600)
. Technical overview — Kinnex library preparation using Kinnex 8-fold prep kit (103-916-000)
. Technical overview — Kinnex library preparation using Kinnex 12-fold prep kit (103-916-100)
. Technical overview — Kinnex library preparation using Kinnex 16-fold prep kit (103-916-200)

« Application-specific Kinnex library preparation
. Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591)
. Application note — Kinnex 16S rRNA kit for full-length 16S sequencing (102-326-601)
. Application note — Kinnex single-cell RNA for single-cell isoform sequencing (102-326-549)
. Procedure & checklist — Preparing Kinnex compatible cDNA using Iso-Seq express 2.0 kit (102-396-000)
. Procedure & checklist — Preparing 16S rRNA amplicons for Kinnex (103-885-200)

Data analysis resources

* General data analysis
. SMRT Link software installation guide [ Link ]
. SMRT Link user guide [ Link ]
. SMRT Tools reference guide [ Link ]

* Application-specific Kinnex data analysis
. Application note — Bioinformatics tools for full length isoform sequencing (102-326-593)
. SMRT Link Kinnex full-length RNA troubleshooting guide (103-552-100)
. SMRT Link Kinnex single-cell troubleshooting guide (103-516-100)
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Technical resources for Kinnex library preparation, sequencing & data analysis
(cont.)

Posters & publications

* Kinnex bulk RNA applications
. Ma, J. et al. (2026) Long-read RNA sequencing improves isoform and splicing outlier detection in whole blood from rare disease trios. MedRxiv [ Link ]
. Wissel, D. et al. (2026) A systematic benchmark of high-accuracy PacBio long-read RNA sequencing for transcript-level quantification. Genome Biology [ Link ]
. Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology [ Link ]
. Pardo-Palacios, F. et al. (2024) Systematic assessment of long-read RNA-seq methods for transcript identification and quantification. Nature Biotech [ Link ]
. Pardo-Palacios, F., et al., (2024) SQANTI3: curation of long-read transcriptomes for accurate identification of known and novel isoforms. Nature Methods [ Link ]
. Schertzer, M.D. et al. (2023) Cas13d-mediated isoform-specific RNA knockdown with a unified computational and experimental toolbox. Nature comm [ Link ]

* Kinnex 16s rRNA applications
. Anderson, M.A.J. et al. (2025) Unlocking River Biofilm Microbial Diversity: A Comparative Analysis of Sequencing Technologies. Molecular Ecology Resources [ Link ]
. PacBio PAG poster (2025) — High-resolution microbiome species profiling at scale with the Kinnex kit for full- length 16S rRNA sequencing [ Link ]
. PacBio ASM Microbe poster (2024) - Microbiome species profiling at scale with the Kinnex kit for full-length 16S rRNA sequencing [ Link ]
. PacBio PAG poster (2024) — Increasing the throughput of full-length 16S sequencing with Kinnex kits [ Link ]
. Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology [ Link ]
. Notario, E. et al. (2023) Amplicon-based microbiome profiling: from second- to third-generation sequencing for higher taxonomic resolution. Genes [ Link ]

+ Kinnex single-cell RNA applications
. Mantri, M. et al. (2026) Single-cell splice isoform usage reveals distinct axes of cellular identity and senescence. BioRxiv. [ Link ]
. Wissel, D. et al. (2025) A systematic benchmark of high-accuracy PacBio long-read RNA sequencing for transcript-level quantification. Genome Biology [ Link ]
. Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology [ Link ]
. Deng, E. et al. (2025) Systematic evaluation of single-cell RNA-seq analyses performance based on long-read sequencing platforms. J Advanced Res [ Link ]

Webinars

. PacBio webinar (2025) — Detection and quantification of transcript isoforms using high-depth Kinnex full-length RNA sequencing [ Link ]
. PacBio video (2024) — Kinnex explained — how concatenating smaller amplicons increases throughput for PacBio HiFi sequencing [ Link ]
. PacBio PRISM webinar (2024) — Let’s stick together — exploring PacBio Kinnex kits [ Link ]
. PacBio Iso-Seq social club webinar (2022) — TappAS for isoform differential expression analysis [ Link ]
PacBio Iso-Seq social club webinar (2022) — Single-cell Iso-Seq applications in cancer and neurological disorders [ Link ]
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Technical resources for Kinnex library preparation, sequencing & data analysis
(cont.)

Example PacBio datasets’

Homo sapiens — Universal human reference RNA (UHRR) [ Link ] HiFi long read Vega system

Homo sapiens — Universal human reference RNA (UHRR) [ Link ] HiFi long read Revio system — SPRQ chemistry

Homo sapiens — Universal human reference RNA (UHRR) [ Link ] HiFi long read Sequel Il & Revio systems
:ﬂ?nn::xfg!:,:f;ﬁ:;:ryf Homo sapiens — HG002 [ Link ] HiFi long read Revio system

Homo sapiens — Heart [ Link ] HiFi long read Revio system

Homo sapiens — Cerebellum [ Link ] HiFi long read Revio system

Homo sapiens — Brain [ Link ] HiFi long read Revio system

ZymoBIOMICS Fecal Reference with TruMatrix Technology (human) [ Link ] HiFi long read Sequel Il & Revio systems

Kinnex 16S rRNA

(Kinnex 12-fold library) Mixture: ZymoBIOMICS Gut Microbiome Standard, ZymoBIOMICS Fecal Reference
with TruMatrix™ Technology, ATCC 20 Strain Even Mix Genomic Material, ATCC 20 HiFi long read Sequel Il & Revio systems
Strain Staggered Mix Genomic Material [ Link ]

Kinnex single-cell RNA Homo sapiens - PBMC 10x Chromium Single Cell 5’ and 3' libraries [ Link ] HiFi long read Sequel Il & Revio systems

(Kinnex 16-fold library)
Homo sapiens - HG002 (10x 5’) [ Link ] HiFi long read Revio system

PqCBi‘ 1 Example PacBio datasets may be downloaded at https://www.pacb.com/connect/datasets/. 56



https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
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https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
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https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/
https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/
https://downloads.pacbcloud.com/public/dataset/Kinnex-single-cell-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-single-cell-RNA/
https://www.pacb.com/connect/datasets/
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APPENDIX 1: Example Kinnex bulk RNA
workflow

Kinnex bulk RNA library preparation workflow overview
Kinnex bulk RNA data analysis workflow overview ,
Kinnex bulk RNA example sequencing performance data ’

Technical resources for Kinnex bulk RNA library preparation, sequencing & data analysis
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Kinnex bulk RNA library preparatlo
workflow overview
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Kinnex workflow for bulk RNA sequencing applications
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Kinnex
library preparation

PacBio sequencing

Read segmentation +
Isoform analysis

X

Procedure & checklist —
Preparing Kinnex-compatible
cDNA using Iso-Seq Express
2.0 kit (102-396-000)

Procedure & checklist —
Preparing Kinnex libraries
using Kinnex 8-fold prep kit
(103-238-700); OR

Procedure & checklist -
Preparing Kinnex libraries
using Kinnex 12-fold prep kit
(103-238-800)

SMRT Link user guide
(103-891-900)

300 ng total RNA (RIN 27) input for generating
up to 12-plex barcoded cDNA amplicons using
Iso-Seq express 2.0 kit (103-071-500)

1-day Kinnex library preparation using Kinnex
8-fold prep kit or Kinnex 12-fold prep kit’

SMRT Link Run Design support for ‘Kinnex full-
length RNA’ application type with auto-analysis
(read segmentation + isoform an  alysis)

SMRT Link Iso-Seq isoform-classification
software to identify novel genes and isoforms
with abundance information

See Technical note — Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen hybridization and wash kit (102-326-632) for modified workflow for performing targeted enrichment
using IDT xGen Hyb and Wash kit v3 for preparing PacBio Kinnex bulk RNA libraries.
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Kinnex bulk RNA workflow key steps

Full-length cDNA synthesis & amplification

Procedure & checklist — Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0
kit (102-396-000)

Poly(A)+ mRNA template Contains Kinnex
Minimum total RNA input for  , , PCR handle 1
) I 2 AAAAAAAAA
cDNA synthesis = 300 ng 5 3

3 TTTITTTTTT I 5°

Poly(dT) primer for 1st-strand synthesis

Reverse transcription (1st-strand synthesis)

Template Switch and addition of ‘C’ bases at transcript 5’ end
Oligo (TSO)

5 GGG I £ AARAAARAA 3’
3’ CCC mm wm o o o e TTTTTTTTTT I 5

Template switching (from mRNA to TSO)
and completion of transcript extension

5’ GGG I ~AARAARAAA 3’
3’ == == cCC I TTTTTTTTTT I 5’

Can barcode up to 12
samples during cDNA

)\ 4

Kinnex library prep, sequencing & analysis

Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit
(103-238-700); OR

Procedure & checklist — Preparing Kinnex libraries using Kinnex 12-fold prep kit
(103-238-800)

R F R F R F R
BC TSO 1!!1!!!!!!!1!;- BC TSO !!!!!!!!!!!!!- BC TSO 1!!1!!!!!!!1!;- BC TSO !!!!!!!!!!!!!-

S

Amplified cDNA products containing a PacBio barcode + TSO primer sequence at only one end

Kinnex PCR (parallel PCR Rxs to
append Kinnex segmentation adapters)

PCR 1 PCR 2 PCR 3... ...PCR (n)
zz!!zz!!z!m zz!!zz!!z! zz!zzz!zz!m z!!!z!!!zzm |

Pooling & Kinnex array formation

Barcoded Kinnex terminal adapter
(bcM0001-bcM0004)?

A

C BC | I [EC HelBC: H

-
C BC {'D"] f"ﬁ“b.i
H EeNBC )
p—

Can also barcode samples during Kinnex array

amplification step using
PacBio barcoded Fwd

formation using up to 4 different barcoded Ki ir& I T
Kinnex terminal SMRTbell adapters? Innex array repair & nuclease 1x

as
Iso-Seq primers’
d. . e . o
Forward (F) PCR Primer 2nd-strand synthesis & cDNA amplification & “n_ & "
(Barcoded Iso-Seq primer bcXX?) & - BCHM= B_BC C BC YT BC: HelBC::, H
BC TSO ITTL *&Q’-'zu;‘i
5 TSO 3 i : i
3 CCC I TTTTTTTTTT I 5’ l An_neal Kinnex sequencing primer /
Bind polymerase / Cleanup (ABC)
Reverse (R) PCR Primer . —
i i Iso-Seq cDNA amplification primer & ,;s"‘ Y
“PCRhandie S { somms = = |
& equal-mass poolin as .
F = = = R Purified polymerase-bound -
5 BC TSO e 3 Kinnex library Long-read sequencing
3 cce \ TTTTTTTTTT P 5° Eldatalanalysis
Pooled barcoded full-length cDNA for Revio or Vega system

input into Kinnex library construction

1 Twelve barcoded Iso-Seq primers (Iso-Seq primer bc01-12) are available for cDNA amplification step.

SMRT Link read segmentation
(-] & Iso-Seq analysis 61

2 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.
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Kinnex bulk RNA experimental design considerations

Kinnex bulk RNA application use case recommendations for PacBio systems

Bl araalfesifer Human genetics Biopharma for identifying Plant & animal
ple app disease studies highly expressed targets whole genome annotation

Experimental goal

Isoform discovery and quantification of Isoform discovery of high expressed Comprehensive transcript annotation in a
moderate-to-rare transcripts transcripts species

Disease vs. normal tissues with multiple

Example study design replicates Disease cohort with >20+ samples Plant or animal with multiple tissue types
Target depth of coverage per sample 10 M reads per sample 5 M reads per sample 5 M reads per sample
Vega system + SPRQ-Nx: Vega system + SPRQ-Nx:
Up to 4 samples per Vega acquisition (4-plex) Up to 8 samples per Vega SMRT Cell (8-plex)
Sample multiplexing?
Revio system + SPRQ-Nx: Revio system + SPRQ-Nx:
Up to 6 samples per Revio acquisition (6-plex) Up to 12 samples per Revio SMRT Cell (12-plex)

Expected data throughput (per acquisition)

Vega system + SPRQ-Nx [Kinnex 8-fold library]: Up to 50 M reads divided by N samples
Vega system + SPRQ-Nx [Kinnex 12-fold library]: Up to 60 M reads divided by N samples

Revio system + SPRQ-Nx [Kinnex 8-fold library]: Up to 70 M reads divided by N samples
Revio system + SPRQ-Nx [Kinnex 12-fold library]: Up to 100 M reads divided by N samples

cDNA amplicon generation protocol

Procedure & checklist — Preparing Kinnex-compatible cDNA using Iso-Seq Express 2.0 kit (102-396-000)
[ Min. input requirement: 300 ng total RNA (RIN 27) for 1st-strand cDNA synthesis ]

Kinnex library prep protocol

Procedure & checklist — Preparing Kinnex libraries using the Kinnex 8-fold prep kit (103-920-900); or
Procedure & checklist — Preparing Kinnex libraries using the Kinnex 12-fold prep kit (103-921-000)

SMRT Link data analysis workflows

Read Segmentation and Iso-Seq analysis application with option to “pool reads and cluster together” to get a master isoform classification file with
per-sample full-length read counts

Community data analysis tools

Annotation & quantification: PIGEON, SQANTI3 / Differential analysis: TappAS / Fusion calling: pbfusion/ Visualization: SWAN

P B" 1 Kinnex prep kits can support up to 48-plex Kinnex bulk RNA sample multiplexing through the combined use of 12 different barcoded Iso-Seq cDNA amplification primers (included in Iso-Seq epress 62
qc I 2.0 kit) and 4 different barcoded Kinnex terminal SMRTbell adapters (included in Kinnex concatenation kit 2.0) during Kinnex bulk RNA library construction.



Input RNA quality control for cDNA synthesis
Input RNA quality control is highly recommended before proceeding to the cDNA synthesis step

E= Procedure & checklist — Preparing
——| Kinnex compatible cDNA using Iso-
Seq express 2.0 kit (102-396-000)

1 Input RNA quality control

l O Safe stop

2

|

T—

Kinnex library prep

Procedure & checklist— Preparing
Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

Procedure & checklist— Preparing
Kinnex libraries using Kinnex 12-fold
prep kit (103-921-000)

Left: Bioanalyzer electropherogram detailing the
regions that are indicative of RNA quality. Right:
Sample electro-pherograms corresponding to different
RNA Integrity Number (RIN) scores. Samples range
from intact (RIN 10), to degraded (RIN 2). Images
from Agilent Application Note: RNA Integrity Number
(RIN) — Standardization of RNA Quality Control
(5989-1165EN)

PacBi®

cDNA synthesis + cleanup °

3 cDNA amplification + cleanup °

300 ng of total RNA per library (minimum concentration 43 ng/uL per library) is required for this
procedure
Sample QC of input total RNA samples should be assessed by measuring RNA Integrity Number
(RIN) using a Bioanalyzer 2100 instrument (Agilent Technology) with RNA 6000 Nano kit’

 RIN 27.0 (ideally 28.0) is sufficient for Kinnex full-length RNA protocol

«  Samples with RIN <7.0 can be processed, but risk of significant underperformance or even failure is

greatly increased

RIN score (1 to 10) is related to ratio of the area under 28s and 18s fragment peaks and also takes
into account signal intensity above baseline in the Inter-Region and Fast Region since this is where
degradation products appear

Higher RIN numbers are correlated with better overall sample quality and lower degradation

Step 1

procedural summary

DNA
sizing QC

N

Total RNARIN 27

l

Proceed to Step 2

s N D
451 . Inter Region | 28S Fragment . gg e
Pre Region 18S Fragment =70 RIN 10 2175 RIN 6
4.0 - S50 < 1.50
Marker 250 8125
3.5 1 sS40 £1.00
T 30 S0.75
3.0 1 Zg o e & 0.50
by 1 < (|8 0.25 »"
§ 25+ Fast Region Precursor Region D_I\.N. N 0.00 —
o 19 24 29 34 39 44 49 54 59 64 69 24 29 34 39 44 49 54 59 64 69
g 20 4 5S Region Time (seconds) Time (seconds)
3
c 1.5 - Post Region
: » 0.8 35
1.0 - 207 RIN 3 ® 30 RIN 2
v v go8 § 25
203 S 15
0.0 02 £ 10
0.1 05
T T T T T T T T T T
19 24 29 3 39 4 49 54 59 64 69 o4 T
Time (seconds) 24 29 34 39 44 49 54 59 64 69 19 24 29 34 39 44 49 54 59 64 69
\ / Y Time (seconds) Time (seconds) p
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cDNA synthesis + cleanup

In this step, total RNA samples are converted to 1st-strand cDNA

E= Procedure & checklist — Preparing

Seq express 2.0 kit (102-396-000)

1 Input RNA quality control

l, O Safe stop

2 cDNA synthesis + cleanup

|

3 cDNA amplification + cleanup

v

Kinnex library prep

Procedure & checklist— Preparing

prep kit (103-920-900)

Procedure & checklist— Preparing

prep kit (103-921-000)

PacBi®

——| Kinnex compatible cDNA using Iso-

Kinnex libraries using Kinnex 8-fold 5’

Kinnex libraries using Kinnex 12-fold

Minimum total RNA input for cDNA synthesis = 300 ng

Template Switch
Oligo (TSO)

Poly(A)+ mRNA template
5 I " A AARAARAA 3’

3 TTTTTTTTTT I 5°

Poly(dT) primer for 1st-strand synthesis

l Reverse transcription (1st-strand synthesis)

and addition of ‘C’ bases at transcript 5’ end

5’ GGG I 2 AAAAAAARA 3’
3’ CCC «mm o o s mm mm TTTTTTTTTT I 5’

Template switching (from mRNA to TSO)
and completion of transcript extension

GGG I 2 2AAAAAAAA F’

3 == === cCC I 7T TTTTTTT I 5

1.3X SMRTbell bead cleanup

5 GGG I ©AARAARAAA 3’
3 CCC I TTTTTTTTTT I 5’

Step 2 procedural summary

2.1 Thawing reagents for first-strand cDNA synthesis

0
L34
Nz

Thaw Q
at RT ‘@ -

4 sl

-«
vq. SHLQ + 2uLa + 3@@

_J —&_
+ 2u a =+ =
Total RNA Iso-Seq RT Nuclease-free 9 pL total
(300 ng) primer mix water Rx vol.

—» 2.3 Reverse transcription and template switching

o

=

Keep
onice

Incubate in

; ’ }2 thermal cycler

9puL Iso-Seq RT Iso-Seq RT Nuclease-free 42°C 45 min
sample buffer enzyme mix water Hold at 20°C
b + £ b 21 L N\
- P
2u-g el Lo 4 42°C15min
19 4L s0-Seq W Hold at 4°C
sample TSO -

—— 2.4 1.3X SMRTbell bead cleanup

50 pL @ =+ 65 uL '

21 uL RT sample 1.3X SMRTbell
+29 uL EB cleanup beads

V

21 pL purified
RT sample

v

Proceed to Step 3

70°C 5 min

Hold at 20°C

19 uL "
total P N
b Rx vol. e
./
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cDNA synthesis + cleanup (cont.)
Procedural notes 2.1 cDNA synthesis reagent preparation

v Step Instructions

After thawing specified reagents on ice, perform

a quick spin to collect liquid, then place on ice
211 Quick-spin the Iso-Seq RT enzyme mix in the microcentrifuge to collect liquid, then place on ice.

E= Procedure & checklist — Preparing

= ; ; N Thaw the following components at room temperature, briefly vortex to mix, then quick-spin to |
= }S(g;nz))((p(;ce,gp;t(’)bkl'ﬁ‘((:‘]DOI;f\SSESnggOI)SO- collect liquid and place on ice.
Tube
Reagent
color
] Iso-Seq RT primer mix (103-104-000)
1 Input RNA quality control R A o Bt e P R s T i e M.y i . , . . .
, , } , Set up primer annealing reaction mix on ice and
L QO safe stop 2.2 RT Primer annealing for first-strand synthesis then transfer to thermal cycler for incubation
v Step  Instructions
2 cDNA SyntheSIS + Cleanup For each 300 ng RNA sample (243 ng/uL) to be processed, prepare Reaction Mix 1 onice by
adding the following components to each tube in the PCR strip tube.
L Reaction Mix 1 (RM1):
. . Tube
3 cDNA amplification + cleanup S
- Total RNA (300 ng) <7 L
v T T et B Bt b O [ IR ol gl il et e
Kinnex library prep 2.3 Reverse transcription and template switching » Set up reverse transcription reaction mix on ice
and then transfer to thermal cycler for incubation
f—
P’_'ocedure & _CheCk_liSt - _Preparing For each RNA sample, prepare Reaction Mix 2 on ice by adding the following components in
———| Kinnex libraries using Kinnex 8-fold the order and volume listed below. Adjust component volumes for the number of samples
prep kit (103-920-900) being prepared, plus 10% overage.
e Reaction Mix 2 (RM2).
E=T Procedure & checklist — Preparing T
—— | Kinnex libraries using Kinnex 12-fold 231 i Components L
prep kit (103-921-000) o [l so-SeqRT buffer (vortex briefly before use) 5pL

2.4 1.3X SMRTbell bead cleanup

v Step  Instructions
Far each sample, add 29 pL of elution buffer to the 21 pl reverse transcription and template
switching reaction (Section 2.3) for a total volume of 50 pL.

242 I Add 65 pL (1.3X v/v) of resuspended, room-temperature SMRTbell cleanup beads.

Perform 1.3X SMRTbell bead cleanup

243 Mixbeads by pipetting 10 times or until evenly distributed.
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cDNA amplification + cleanup

In this step, first-strand cDNA products are PCR-amplified and barcoded using barcoded Iso-Seq primers

Barcode up to 12 samples during cDNA amplification

E= Procedure & checklist — Preparing

——| Kinnex compatible cDNA using Iso-
Seq express 2.0 kit (102-396-000)

step using PacBio barcoded Forward Iso-Seq primers’

5 GGG I ~AARAARAAR 3’
3 I CCC I TTTTTTTTTT I 5’

1 Input RNA quality control

L O Safe stop

2 cDNA synthesis + cleanup

2nd-strand synthesis & cDNA amplification

Step 3 procedural summary

3.1 cDNA amplification

25uL — + 2u - —
g g *
Iso-Seq cDNA Iso-Seq cDNA 21 puL RT sample 48 L
PCR mix amplification primer from Step 2 sample

Procedure & checklist— Preparing
Kinnex libraries using Kinnex 12-fold
prep kit (103-921-000)

Forward (F) PCR Primer
L (Barcoded Iso-Seq primer beXXT)
3 cDNA amplification + cleanup 5 - 3
3 CCC I TTTTTTTTTT I 5’
v ]
Reverse (R) PCR Primer
. . (Iso-Seq cDNA amplification primer)
Kinnex library prep
0.9X SMRTbell bead cleanu
B Procedure & checklist - Preparing

———| Kinnex libraries using Kinnex 8-fold F R
prep kit (103-920-900) 5’ BC TSO . 3
==~ 3 ccce TTTTTTTTTT I 5°

Pool barcoded cDNA
(if multiplexing)

Sample 1  m——-cr========zzammn

— S— ' Pooled barcoded full-length cDNA for
Sample 2 A input into Kinnex library construction
Sample 3 =!!!!!!!!!!!!!= a

7 Twelve barcoded Iso-Seq primers (Iso-Seq primer bc01-12) are available for cDNA amplification step.

2 Default recommended SMRTbell bead cleanup ratio is 1.1x followed by library prep using Kinnex 8-fold prep kit,
Kinnex 12-fold prep kit or SMRTbell prep kit 3.0. If targeting longer cDNA, 0.9x SMRTbell cleanup beads can be used
followed by library prep with Kinnex 8-fold prep kit or SMRTbell prep kit 3.0.

PacBi®

Sample 1

Sample 2

V+v+i+=r

—» 3.3 Pooling barcoded cDNA (skip if not multiplexing)

Sample 3

ﬁ Run PCR program
Iso-Seq primer (10 cycles)
barcode
—— 3.2 0.9X or 1.1X SMRTbell bead cleanup? . =
40.5 pL (0.9X); or
asuk ; + uo5u (1%
45 uL amplified 0.9%/1.1X 24 uL purified
SMRTbell
cDNA sample 2 cDNA sample
cleanup beads
ED = i
-~ cDNA yield | CDNA size
. | depends on
ideally >55 ng .
+ ___ sample quality
24 uL purified DNA DNA
cDNA sample quantification QC sizing QC

Pooled cDNA sample
Equal-mass pooling
to achieve 55 ng total
pooled sample mass

Proceed to Step 4
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cDNA amplification + cleanup
Procedural notes

3.1 cDNA amplification .

Instructions
For each sample, prepare Reaction Mix 3 on ice by adding the following components in the ordel
and volume listed below. Adjust component volumes for the number of samples being prepared
plus 10% overage. Pipette mix master mix. Iso-Seq primer bc01-12 will be added to each
sample individually and should not be added to the master mix.

Reaction Mix 3 (RM3):

E= Procedure & checklist — Preparing

——| Kinnex compatible cDNA using Iso-
Seq express 2.0 kit (102-396-000)

1 Input RNA quality control

311
l, O Safe stop
Is0-Seq cDNA PCR mix 25uL
2 cDNA SyntheSiS + Cleanup Iso-Seq cDNA amplification primer 2yl
l Total volume 27 uL

. . 312 Onice, add 27 yL of RM3 to the 21 pL of the eluted cDNA (from step 2.4.15).
3 cDNA amplification + cleanup ( )

Add 2 pL of the appropriate Iso-Seq primer barcode to each sample for a total volume of 50 pL—=1
- 313 v  Tube color Component Volume

Set up cDNA amplification reaction mix on ice

Do not add Barcoded Forward Iso-Seq
primers to master mix reaction

Add desired Barcoded Forward Iso-Seq primer
(select one of bc01-bc12) to each individual

cDNA amplification reaction

Kinnex |ibrary prep White Iso-Seq primer beX 2uL
[ == =] Procedure & checklist — Preparing 314 Thoroughly mix by pipetting up and down 10 times and then quick spin to collect all iquid. y After _Settlng Up reactions on 15, add _PCR
| e e o 7 7 7 reactions to thermal cycler e_lfte_r the_ lid has
prep kit (103-920-900) Run the thermal cycler program below. Keep sample on ice until the thermal cycler lid has preheated to 105°C to avoid digestion of
heated to 105°C. primers by polymerase exonuclease activity
==~ Procedure & checklist— Preparing Heated lid set at 105°C. Reaction volume set to 50 plL.
———| Kinnex libraries using Kinnex 12-fold PCR program Kinnex SPK 3.0
prep kit (1 03-921'000) 45 seconds at 98°C 1 cycle 1 cycle
315 10 seconds at 98°C
15 seconds at 60°C 10 eycles 12 cycles

3 minutes at 72°C

5 minutes at 72°C 1 cycle I cycle

Hold at 4°C

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

PacBi®
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cDNA amplification + cleanup (cont.)
Procedural notes

3.2 Cleanup of amplified cDNA using 0.9X SMRTbell Cleanup beads Perform 0.9X or 1.1X SMRTbell bead cleanup’

Procedure & checklist — Preparing

——| Kinnex compatible cDNA using Iso- ¥ Step Instructions
Seq express 2.0 kit (102-396-000) 3.2.1 | Transfer 45 pL of PCR-amplified cDNA from Section 3.1 into a clean strip tube . The cormrect L
bead-to-sample ratio is critical at this step. Refer to the table below for the appropriate bead * 1.1x SMRTbell bead cDNA cleanup + Kinnex 12-fold
ratio selection. Add 49.5 pL (1.1x v/v) of resuspended, room-temperature SMRTbell cleanup library prep kit workflow provides higher S-read
. beads. If targeting longer cDNA, 40.5 uL of SMRThell cleanup beads (0.9X v/v) can be used. throughput and better recovery of <1 kb transcripts for
1 Input RNA quality control Lz Lt ry Y
SMRTbell cleanup bead Ratio Bead volume (ul) Recommended library prep kit Kinnex bulk RNA applications
Safe sto Kinnex 8-fold Prep kit or R ; ; .
| O p o . rexsToPepktor Can optionally consider using 0.9x SMRTbell bead cDNA
' SMRTbell Prep Kit 3.0 cleanup + Kinnex 8-fold library prep kit workflow for
2 cDNA synthesis + cleanup ) Kinnex 8-fold Prep it or Kinnex bulk RNA applications when retaining the largest
0.9% (u'v) 4054l SMRTbell Prep Kit 3.0

transcripts is the priority

|

3 cDNA amplification + cleanup

322 Mix beads by pipetting 10 times or until evenly distributed.

"""'J‘ﬁwrﬁuwr"-—d"“

Perform DNA concentration QC using Qubit ds DNA HS

ot T e TN g g L PTTS e o assay and DNA sizing QC using Bioanalyzer
Kinnex |ibrary prep 3.2.14 Slowly aspirate the cleared eluate without disturbing the beads. Transfer the entire eluate to a
new strip tube. Discard the old strip tube with beads. "
=== . , I Recommended: Measure concentration and size distribution of each cDNA sample U]_ ~1.9 kb mode & o
Procedure & checklist — Preparing : - 250 D
——| Kinnex libraries using Kinnex 8-fold + Takea 1 pL aliquot from each strip tube. Dilute each aliquot with 4 plL of elution buffer. ‘ ”\ RS
p « M DNA trati ith a Qubit fl 1 ing the 1x dsDNA HS kit 200 RN
prep kit (103-920-900) 3215 easure concentration with a Qubit fluorometer using the 1x ds it. / i
* Dilute 1:5 dilution further to 1.5 ng/pL based on the Qubit reading If needed. { W
Procedure & checklist— Preparing + Run on Agilent Bioanalyzer using High Sensitivity DNA kit; or on Agilent TapeStation 1507 / | &
———| Kinnex libraries using Kinnex 12-fold using High Sensitivity D5000 ScreenTape Assay. See Figure 2 in the Appendix - / i N
— . Lty 3 /
prep kit (103-921-000) 3.2.1¢ Refer to table below for the expected cDNA recovery after amplification and the minimum cDNA f /' \ \
" vield required to proceed with the selected downstream library prep kit. 50 /J 1 ( |
. " |
Expected yield of purified cDNA e Expocted yields per sample  Minimum yield for library prep \ “JT L
) Select ary prep kit 5 - SN = b
prOdUCt Is >80 ng Ki 8-/ 12-fold Prep Kit O' 25‘ ' _
e innex 8-/ 12-fold Prep Ki =80ng > 25ng
Minimum cDNA amount needed to STl Bren kit 20 00 100 3'5 ' 160 1%0 Z(IJO 360 4(30 stl)o ' 7(30 2o|00 I ' 10;80 [bp]
ell Prep Kit 3. = ng > ng

proceed with Kinnex PCR = 25 ng
(do not proceed with <25 ng) SAFE STOPPING POINT -- Store at 4°C or -20°C for long-term storage length cDNA generated from a universal human RNA reference (UHRR)
total RNA sample.

Example Bioanalyzer DNA sizing QC analysis results for amplified full-

P B" 7 Note: Default recommended SMRTbell bead cleanup ratio is 1.1x followed by library prep using Kinnex 8-fold prep kit, Kinnex 12-fold prep kit or SMRTbell prep kit 3.0. If targeting longer cDNA, 68
qc I 0.9x SMRTbell cleanup beads can be used followed by library prep with Kinnex 8-fold prep kit or SMRTbell prep kit 3.0.



cDNA amplification + cleanup (cont.)
Procedural notes

Procedure & checklist — Preparing
Kinnex compatible cDNA using Iso-
Seq express 2.0 kit (102-396-000)

1 Input RNA quality control
l, O Safe stop
2 cDNA synthesis + cleanup

|

3 cDNA amplification + cleanup

v

Kinnex library prep

Procedure & checklist— Preparing
Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

Procedure & checklist— Preparing
Kinnex libraries using Kinnex 12-fold
prep kit (103-921-000)

PacBi®

3.3 Pooling barcoded cDNA (skip if not multiplexing)

Instructions

Using the concentration reading from the Qubit fluorometer, pool an equal mass of each
barcoded cDNA sample. Refer to table below and ensure the total library input is no less than
minimum required yield and does not exceed the maximum total multiplex mass for T ltivlexi f I li f h
corresponding elution volumn. Store any remaining purified, amplified, barcoded cDNA at 4°C mu tlp exing, periorm equal-mass pooling or eac

331 |for short-term storage or -20°C for long-term storage. barcoded cDNA sample after SMRTbell bead cleanup

Selected library prep kit Maximum multiplex mass for library prep (ng)
Kinnex 8-/ 12-fold Prep Kit 35ng
SMRTbell Prep Kit 30 500ng

3.3.2  Quick-spin the tube strip in a microcentrifuge to collect liquid.
Proceed to the next step of the protocol-
For generating Kinnex™ concatenated libraries, please refer to one of the protocols:

* Preparing Kinnex libraries using Kinnex 8-fold prep kit for cDNA with a peak size of 15 —
3kb

3RS
+ Preparing Kinnex libraries using Kinnex 12-fold prep kit for cDNA with a peak size of 1 -
2kb
For generating monomer SMRTbell libraries, please refer to the protocol:

e Preparing multiplexed amplicon libraries using SMRTbell prep kit 3.0

PROTOCOL COMPLETE - Store at -20°C for long-term storage
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Comparison of 0.9x vs. 1.1x SMRTbell bead cDNA cleanup for Kinnex bulk RNA sequencing

1.1x SMRTbell bead cDNA cleanup + Kinnex 12-fold library prep workflow provides higher data throughput and better recovery of shorter
transcripts for Kinnex bulk RNA applications compared to 0.9x SMRTbell bead cDNA cleanup + Kinnex 8-fold library prep workflow

Example Kinnex bulk RNA workflow

1.1x SMRTbell bead cleanup

cDNA synthesis and amplification ESULS ) IO U IO (X SIRV read counts
Iso-Seq express 2.0 kit) of <1 kb transcripts and enables |
(Iso q exp * improved quantification across a ©
broader size range ] °
® )
sgn 103- 2 o
Amplified cDNA cleanup 1 : a
(SMRTbell cleanup beads) 1 2
® (<) o [¢]
@
0 < ® s ®
= o | o
o
0.9x SMRTbell 1.1x SMRTbell 8 102 - ® ¢
cleanup beads cleanup beads u| ° Py
ge] ]
© ] .
e 1 (&)
Kinnex library prep Kinnex library prep 1
Kinnex 8-fold prep kit Kinnex 12-fold prep kit —
1 o
10 E © @
l l ] e 0.9X + Kinnex 8-fold prep kit
1 &)
I’ I’ ) L 1.1X + Kinnex 12-fold prep kit
J sPro-nx J sPro-nx
500 1000 1500 2000 2500
50 — 70 M S-reads 70 — 100 M S-reads .
ref_isoform_length
* More effectively retains * More effectively recovers Comparison of transcript counts obtained for spike-in RNA variant (SIRV) control
largest transcripts (>2 kb) shorter transcripts (<1 kb) samples prepared using 0.9X versus 1.1X SMRTbell bead cleanup procedures during
» Higher overall data post-cDNA amplification step in Procedure & checklist — Preparing Kinnex-compatible
throughput cDNA using Iso-Seq Express 2.0 kit (102-396-000). SIRV-Set 2 (Iso Mix EOQ) (Lexogen Cat.

No. 050) contains 69 isoform sequences in equimolar ratios, which originate from 7 genes.

PacBi®



Comparison of 0.9x vs. 1.1x SMRTbell bead cDNA cleanup for Kinnex bulk RNA sequencing

1.1x SMRTbell bead cDNA cleanup + Kinnex 12-fold library prep workflow provides higher data throughput and better recovery of shorter
transcripts for Kinnex bulk RNA applications compared to 0.9x SMRTbell bead cDNA cleanup + Kinnex 8-fold library prep workflow

Example Kinnex bulk RNA workflow Full-length non-concatemer lengths

1.1x SMRTbell bead
cleanup results in more
efficient recovery of

Kinnex 8-fold Kinnex 12-fold | SNOMer ranscripts (51 kb)

0.9x SMRTbell bead
cleanup results in
retention of longer

transcript lengths Kinnex 8-fold

cDNA synthesis and amplification
(Iso-Seq express 2.0 kit)

Kinnex 12-fold

Amplified cDNA cleanup
(SMRTbell cleanup beads)

FLNC length

0.9X SMRTbell 1.1X SMRTbell 1000 -
cleanup beads cleanup beads

Kinnex library prep Kinnex library prep
Kinnex 8-fold prep kit Kinnex 12-fold prep kit

l l 0.9X cDNA cleanup

AN
rg

0.9x_8mer A

9x_12mer -
1.1x 8mer -
1.1x_12mer

0.

01.1X cDNA cleanup

- -
l SPRQ-Nx l SPRQ-Nx —_— —~——
50 — 70 M S-reads 70 — 100 M S-reads Longer cDNA Shorter cDNA
» More effectively retains » More effectively recovers
largest transcripts (>2 kb) shorter transcripts (<1 kb) « 1.1x SMRTbell bead cDNA cleanup + Kinnex 12-fold prep kit workflow provides higher S-
. Tgherhovfira" data read throughput and better recovery of <1 kb transcripts for Kinnex bulk RNA applications
throughpu

» Can optionally consider using 0.9x SMRTbell bead cDNA cleanup + Kinnex 8-fold prep kit
workflow for Kinnex bulk RNA applications when retaining the largest transcripts is the priority
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Example Kinnex 8-fold bulk RNA library prep inputs & expected yields

Final Kinnex library yield is typically sufficient to support 28 SMRT Cell acquisitions on Revio & Vega systems

Amplicon generation Kinnex PCR
Proced_ure & checklist — _ SMRTbell cDNA SMRTbell Proced_ure & check_list - Kinnex PCR SMRTbell bead
Preparmg Kinnex compatible synthesis bead cleanup amplification bead cleanup Prc_eparlr_ig Kinnex I|brar|es_ cleanup
cDNA using Iso-Seq express using Kinnex 8-fold prep kit
2.0 kit (102-396-000) IN: 300 ng of total RNA per OUT: 2100 ng of amplified (103-920-900) IN: 35 ng of amplified OUT: 5-9 ug of amplified
sample cDNA per sample cDNA (single or multiplex) products after pooling

Kinnex array formation

Procedure & checklist —

Preparing Kinnex libraries Kinnex digestion / Ligation Kinnex repair SMRTbell cleanup MEEERD Sl Ml e
- . . treatment cleanup

using Kinnex 8-fold prep kit

(103-920-900) IN: 5 pg of pooled Kinnex PCR products OUT: 80% recovery from IN: 40 plL of purified KinnexOUT: 10-30% recovery from
Kinnex digestion Rx input repair reaction products Kinnex digestion Rx input

<
Z
(14
—
>
o
X
)
c
=
X

Example Kinnex 8-fold bulk RNA library prep yields

. § 16 kb mode

i
5: ) Kiﬁr?ngs?fglzlI::r:;;gr:w::iron 5000 ng

000 Post-nuclease treatment 1000 ng

4000 & final library cleanup yield (%)’ (20%)

3000+ 1 Post-nuclease treatment & final cleanup yields typically ranged from

p— ~10% to ~30% when using UHRR total RNA samples for Kinnex full-
length RNA library construction.

1200
1, 10000
Eiti
42000~
50000-
185500

ize

Iy

)

Final Kinnex library yield is typically sufficient to run
the following number of SMRT Cell acquisitions:

Example Femto pulse DNA sizing QC analysis results for final Kinnex 8-fold o =0 e litans for Seule e Letie SEREE i dharils
bulk RNA library prepared with human universal human reference RNA (UHRR) qu! I I YR . .| g X _I 4
total RNA sample. + >8 acquisitions for Vega system using SPRQ-Nx chemistry

PacBi®



Kinnex bulk RNA data analysis worso\” !

overview

C‘-
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Kinnex bulk RNA bioinformatics workflow overview

SMRT Link Read segmentation and Iso-Seq workflow processes HiFi reads generated from Kinnex bulk RNA
libraries to produce classified isoforms with read counts that are compatible with tertiary analysis tools

. . ) 4
SMRT Link read segmentation and Iso-Seq workflow Read segmentation

__ A B C D E »  HiFi reads are segmented into individual segmented reads (S-reads) that
H|F| readS I D e D e D e S represent the original cDNA Sequences

Primer extraction
*  Primers and polyA tails are removed, but also used to orient the read into 5’

S-reads P \ers and |
TSO Transcript polyA 3' — 3’ orientation

Isoform clustering

: _ *  FLNC reads are clustered by their sequencing similarity to produce isoform
Primer extraction I consensus sequences

»  This step is the last step of Iso-Seq analysis if no genome is provided

Mapping

SMRT Link

|SOf0rm l— .— '—
clustering L [ L »  Ifagenomeis provided, isoform consensus sequences from the previous
step are mapped and further collapsed by their exonic structures to produce
isoforms as GFF files for visualization
-
Mapping - Transcript classification?
- « If an annotation (e.g., Gencode) is provided, isoforms are classified against it
using pigeon (the PacBio implementation of SQANTI3) to identify known and
-AIA_ Known isoform A novel genes/isoforms
Tran§crlr_)t mmi BN~ EEEE Knownisoform B «  The Iso-Seq workflow can jointly analyze pooled sample reads to produce a
classification AA A _ unified isoform annotation with per-sample read counts, both raw and
-— BN EE | EEW NovelisoformC normalized as counts per million (CPM)
chBi‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. (A video tutorial is also available for viewing.) 74

2 Note: SMRT Link only supports transcript classification for human and mouse samples. Non-human/mouse samples will require customized annotation GTF files to be run via the command line.


https://www.pacb.com/support/documentation/
https://www.youtube.com/watch?v=LGFaJgpmoE4

Kinnex bulk RNA bioinformatics workflow recommendations

SMRT Link Read Segmentation and Iso-Seq workflow common considerations and recommendations for
analysis of Kinnex bulk RNA data’

Analysis recommendations for Iso-Seq data based on reference genome and annotation availability’

« With SMRT Link v26.2, the Read segmentation and Iso-Seq workflow analysis application supports human and mouse reference genomes and annotations to
produce classified isoforms with read counts.
« |If working with other organisms, see table below for analysis recommendations

Available reference or annotation Analysis workflow recommendation

TR OF [FEILEE + Use the Iso-Seq workflow with preloaded human / mouse annotation to get mapped, unique
isoforms with classifications and read count information (FASTA, GFF, TXT).

* Run Iso-Seq workflow with uploaded reference genome to get mapped, unique isoforms (FASTA,
GFF)

* Generate pigeon-compliant annotation and use the command line for isoform classification with
read count information (TXT)

Model organism with good annotation

Non-model organism with genome . (I'\;lljzrll)lso-Seq workflow with uploaded reference genome to get mapped, unique isoforms (FASTA,

No genome * Run Iso-Seq workflow without reference genome to get unique isoforms (FASTA)

PqCBi‘ 1 See Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591). 75


https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://isoseq.how/classification/
https://isoseq.how/classification/
https://isoseq.how/classification/

Kinnex bulk RNA bioinformatics workflow recommendations (cont.)

SMRT Link Read Segmentation and Iso-Seq workflow common considerations and recommendations for
analysis of Kinnex bulk RNA data’

Sequencing depth recommendations for Iso-Seq data based on experimental goals and study design

Serralte ave e s e Human genetics Biopharma for identifying Plant & animal
ple app disease studies highly expressed targets whole genome annotation

Isoform discovery and quantification of Isoform discovery of high expressed Comprehensive transcript annotation in a
moderate-to-rare transcripts transcripts species

Experimental goal

Disease vs. normal tissues with multiple

. Disease cohort with >20+ samples Plant or animal with multiple tissue types
replicates

Example study design

Target depth of coverage per sample 10 M reads per sample 5 M reads per sample <5 M reads per tissue (of same species)

Vega system + SPRQ-Nx:

Up to 4 samples per Vega acquisition
(4-plex)

Vega system + SPRQ-Nx:
Up to 8 samples per Vega acquisition (8-plex)

Sample multiplexing?
Revio system + SPRQ-Nx:

Up to 6 samples per Revio acquisition
(6-plex)

Revio system + SPRQ-Nx:
Up to 12 samples per Revio acquisition (12-plex)

Read Segmentation and Iso-Seq analysis application with option to “pool reads and cluster together” to get a master isoform

SMRT Link data analysis workflows classification file with per-sample full-length read counts

Pq CBi‘ 1 See Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591). 76


https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
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SMRT Link Read Segmentation and Iso-Seq analysis application setup
Specify Read Segmentation and Iso-Seq analysis application in SMRT Link?

PacBi@® svrTanalysis~

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application required

Read Segmentation and Iso-Seq

* Import Analysis Settings o

Associated Inputs

Segmentation Adapter Set
MAS-Seq Adapter v3 (MAS8) E
Primer Set Required

Iso-Seq v2 Barcoded cDNA Primers E

Reference Set

Human Genome hg38, with Gencode v39 annotatic E

Cluster of Barcoded Samples (7]

Cluster reads separately $

Advanced Parameters

* Read Segmentation and Iso-Seq analysis application
processes HiFi reads generated from a Kinnex full-length
RNA library to produce classified isoforms with read counts
that are compatible with tertiary analysis tools Projects: All My Projects -

Analysis Name

SMRT Analysis Demo - Creating a New Analysis

Analysis Datasets
Displaying rows 1 to 1 out of 1
ID It Name IT

38520 Kinnex_full_length_ RNA_UHRR_sample

Note on barcoded libraries

The Read Segmentation and Iso-Seq workflow will only process barcoded libraries at the cDNA level (such as bulk cDNA libraries
barcoded with Iso-Seq v2 Barcoded cDNA Primers included in Iso-Seq express 2.0 kit)

— Demultiplexing of barcoded adapters (included in Kinnex library prep kits) should first be performed by running the
Demultiplex Barcodes data utility workflow in SMRT Link.

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application.


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

SMRT Link Read Segmentation and Iso-Seq analysis application setup (cont.)

Specify Read Segmentation and Single-Cell Iso-Seq analysis application required associated inputs?

PacBi@ svrraabss- 1. Segmentation Adapter Set (Default = MAS-Seq Adapter v3 (MASS))

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application required

Read Segmentation and Iso-Seq

T Import Analysis Settings o

Associated Inputs

Segmentation Adapter Set

MAS-Seq Adapter v3 (MAS8)

Primer Set Required

Iso-Seq v2 Barcoded cDNA Primers

Reference Set

Human Genome hg38, with Gencode v39 annotatic

Cluster of Barcoded Samples ;]

Cluster reads separately

Advanced Parameters

For Kinnex 8-fold libraries, specify Segmentation Adapter Set = MAS-Seq Adapter v3 (MAS8)

Specify a FASTA file, provided by PacBio, containing segmentation adapters. If you need a custom
segmentation adapter set, click Advanced Parameters and use a custom FASTA file formatted as described
in the SMRT Link User Guide documentation.

2. Primer Set (Required) (Default = Iso-Seq v2 Barcoded cDNA Primers)

Specify a primer sequence file in FASTA format to identify cDNA primers for removal. The primer sequence
includes the 5" and 3’ cDNA primers

Primer IDs must be specified using the suffix 5p to indicate 5 cDNA primers and the suffix 3p to indicate
3’ cDNA primers. The 3’ cDNA primer should not include the Ts and is written in reverse complement. (See
the SMRT Link User Guide for example Iso-Seq v2 Barcoded cDNA Primer IDs and sequences)

Each primer sequence must be unique

3. Reference Set (Required)

Specify one of two default reference genome and annotation sets to align high quality isoforms to, and to
collapse isoforms mapped to the same genomic loci. The default sets are Human hg38 Gencode v39
and Mouse mm39 Gencode vM28 annotations

Alternatively, choose other reference genomes (but not with annotations) that were custom-uploaded to
SMRT Link

The Reference Set can be left blank. If blank, the workflow will stop after the isoform clustering step
(isoseq cluster)

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 78
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SMRT Link Read Segmentation and Iso-Seq analysis application setup (cont.)

Specify Read Segmentation and Single-Cell Iso-Seq analysis application required associated inputs?

i SMRT Analysis ~
PacBi® ’ 4. Cluster of Barcoded Samples

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application required

Read Segmentation and Iso-Seq

T Import Analysis Settings o

Associated Inputs

Segmentation Adapter Set
MAS-Seq Adapter v3 (MAS8) E
Primer Set Required

Iso-Seq v2 Barcoded cDNA Primers E

Reference Set

Human Genome hg38, with Gencode v39 annotatic E

o Cluster of Barcoded Samples (]
Cluster reads separately :

Advanced Parameters

This option specifies barcoded samples that
were barcoded at the cDNA level, where the
(barcoded) cDNA primers are specified in the
Primer Set option. This option does not
address libraries that were barcoded using
barcoded adapters

Specify whether all FLNC reads will be pooled
for clustering, then demultiplexed based on
pooled result. Note: This setting does not
apply to non-barcoded samples

Specify Pool reads and cluster together if
barcoded samples are from the same species,
but different tissues, or samples of the same
genes but different individuals. The samples
are clustered with all barcodes pooled

Specify Cluster reads separately if barcoded
samples are from different species. The
samples are clustered separately by barcode

In either case, the samples on the results page
are automatically named BioSample 1
through BioSample N

[ e e S e e — E—
A B C D E

Read segmentation
(Up to 8-fold Kinnex de-concatenation)

'

Full-length cDNA barcode demultiplexing
(up to 12-plex)

B Sample 1 B Sample 2

|
v v
Analyze pooled samples (default) Analyze by sample

_%——l

——
__%—— —
—_—

|

R __%——

A
T E mm
[ s

=— =m'm c|assification.txt
= —w=m=rm  c|assification.txt

|
K
!

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 79
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Example SMRT Link Read Segmentation data utility processing results’ for
Kinnex 8-fold bulk RNA library prepared with human UHRR sample

SMRT Link Read Segmentation data utility job report — Summary Metrics and Segmentation Statistics

Summary Metrics [ A TN T Segmentation Statistics

Revio system:
Yield of HiFi reads is ideally >6 Million
Yield of segmented reads is ideally >50 Million

Mean S-read length will depend on size
distribution of cDNA sample (ideally >1,500 bp)

% of reads with full arrays is ideally >80%

Value Analysis Metric

10,404,037 Reads

* Plot should ideally show a
majority (>80%) of reads with
array lengths = 8 segments

81,012,128  Segmented reads (5-reads)

Mean array size is ideally >7.0 segments

1,758.004 Mean length of S-reads "6 o
S
o
94.55%  Percent of reads with full arrays -g o
=
7.79  Mean array size (concatenation factor) 2
Example Revio system + SPRQ data shown. 02
* Reads: Number of input arrayed HiFi reads o 055 . i . —
» Segmented reads (S-reads): Number of generated S-reads ' 1 2 3 4 5
* Mean length of S-reads: Mean read length of generated S-reads Array Length
* Percent of reads with full arrays: Percentage of input HiFi reads containing all ) o o
adapter sequences in the order listed in the segmentation adapter FASTA file Histogram distribution of the number of S-reads per HiFi read. (Example

* Mean array size: Mean number of fragments (or S-reads) found in input reads Revio system + SPRQ data shown.)

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P71 loading performance & movie time. Note: Refer to
PGCBi‘ SMRT Link v13.1 Kinnex single-cell troubleshooting guide (103-516-100) for example performance metrics typically achievable with Kinnex libraries under optimal P71 loading conditions. For Revio 80
system, we recommend aiming for ~60 — 80% P17 loading for Kinnex full-length RNA libraries.


https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf

Example SMRT Link Read Segmentation data utility processing results’ for
Kinnex 8-fold bulk RNA library prepared with human UHRR sample (cont.)

SMRT Link Read Segmentation data utility job report — Length of Reads and S-read Length Distribution

Length of Reads S-read Length Distribution
Mode should be concordant with 10,500,000
the expected Kinnex library insert &
size, with a majority of HiFi reads . .
containing 8-segment arrays . 7x 9,000,000 . Meap S?read length will depelnd on size
» distribution of cDNA sample (ideally
5 . o T 7,500,000 >1,500 bp)
: :
i . . ¢) 6,000,000
G
(o) G
B
=
Q &~ 4,500,000
0 ()]
s m
> S 3,000,000
Z
100000 . 2% Z
1,500,000
L
o 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 0 0 2,000 4'000 === 6,000 8,000
Read Length, bp S-read Length, bp
Histogram distribution of the number of HiFi reads by read length, in Histogram distribution of the number of S-reads by HiFi read length,
base pairs. (Example Revio system + SPRQ data shown.) in base pairs. (Example Revio system + SPRQ data shown.)

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P71 loading performance & movie time. Note: Refer to
PGCBi‘ SMRT Link v13.1 Kinnex single-cell troubleshooting guide (103-516-100) for example performance metrics typically achievable with Kinnex libraries under optimal P71 loading conditions. For Revio 81
system, we recommend aiming for ~60 — 80% P17 loading for Kinnex bulk RNA libraries.


https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf

Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample

SMRT Link Iso-Seq analysis job report — Read Classification statistics

Value Analysis Metric

81,012,128 Reads

78,815,334  Reads

Summary Metrics

with 5" and 3" Primers

78,699,872 MNon-Concatamer Reads with 5' and 3" Primers

78,639,000 Non-Concatamer Reads with 5’ and 3" Primers and Poly-A Tail (FLNC Reads)

1,643 Mean

Length of FLNC Reads

6 Unique Primers

13,135,889  Mean

Reads per Primer

13,959,398  Max. Reads per Primer

12,391,746 Min. Reads per Primer

2,196,794  Reads

without Primers

96.85%  Percent Bases in Reads with Primers

97.28%  Percent Reads with Primers

PacBi®

Example Revio system + SPRQ data shown.

Reads: Total number of CCS reads
Reads with 5’ and 3’ Primers: Number of CCS reads with 5’ and 3’ cDNA primers detected

Non-Concatemer Reads with 5’ and 3’ Primers: Number of nonconcatemer CCS reads with 5’ and
3’ primers detected

Non-Concatemer Reads with 5’ and 3’ Primers and Poly-A Tail (FLNC Reads): Number of non-
concatemer CCS reads with 5’ and 3’ primers and polyA tails detected. This is usually the number
for full-length, nonconcatemer (FLNC) reads, unless polyA tails are not present in the sample

Mean Length of FLNC Reads: Mean length of the non-concatemer CCS reads with 5' and 3'
primers and polyA tails detected

Unique Primers: Number of unique primers in the sequence

Mean Reads per Primer: Mean number of CCS reads per primer
Max. Reads per Primer: Maximum number of CCS reads per primer
Min. Reads per Primer: Minimum number of CCS reads per primer
Reads without Primers: Number of CCS reads without a primer

Percent Bases in Reads with Primers: Percentage of bases in CCS reads in the sequence data
that contain primers

Percent Reads with Primers: Percentage of CCS reads in the sequence data that contain primers
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Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Read Classification statistics

Bio Sample Mame T

BioSample_1
BioSample_2
BioSample_3
BioSample_4
BioSample_5
Biosample_&

UMNASSIGMED

Primer Name IT

IsoSeqgX_bcll_Sp--lsoSeqX_3p
IsoSeqX_bc02_Sp--lsoSeqX_3p
Is0SeqX_bc03_Sp--1soSeqx_3p
IsoSeqX_bcOd4 Sp--lsoSeqx_3p
Is0SeqX_bc0S_Sp--1soSeqx_3p
IsoSeqX_bcl6_5Sp--IsoSeqx_3p

Mo Primer

CCS Reads IT

13,800,150

13,959,398

12,725,468

12,404,920

12,391,746

12,530,652

2,196,794

Primer Data

Mean Primer Quality IT

8a.7
84.7
89.7
84.7

99.7

* Bio Sample Name: Name of the biological sample associated with the primer
* Primer Name: A string containing the pair of primer indices associated with this biological sample
» CCS Reads: Number of CCS reads associated with the primer

* Mean Primer Quality: Mean primer quality associated with the primer
* Reads with 5’ and 3’ Primers: Number of CCS reads with 5’ and 3’ cDNA primers detected
* Non-Concatemer Reads with 5’ and 3’ Primers: Number of non-concatemer CCS reads with 5’ and 3’ primers detected

* Non-Concatemer Reads with 5’ and 3’ Primers and Poly-A Tail: Number of non-concatemer CCS reads with 5’ and 3’ primers and polyA
tails detected. This is usually the number for full-length, non-concatemer (FLNC) reads, unless polyA tails are not present in the sample.

PaCBi‘ Example Revio system + SPRQ data shown.

Reads with 5" and 3' Primers 1T

13,800,150

13,959,398

12,728,468

12,404,920

12,391,746

12,530,652

0

MNon-Concatamer Reads with 5" and 3' Primers 1T

13,787,052

13,937,187

12,707,044

12,386,009

12,372,742

13,500,338

0
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Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Read Classification statistics

Number Of Reads Per Primer

14,000,000

13,800,000

13,600,000 -

13,400,000 4

13,200,000 -

13,000,000 -

Count of Reads

12,800,000 4

12,600,000

—— Mean Number of Reads

|

1 2 3 4 5 6
Primer Rank Order

12,400,000 -

Number Of Reads Per Primer: Maps the number
of reads per primer, sorted by primer ranking

PacBi®

Example Revio system + SPRQ data shown.

Primer Read Statistics

Primer Frequency Distribution

Number of Samples with Primers

0.
124M 126M 128M 13.0M 132M 134M 136M 138M 14.0M

Number of Reads with Primers

Primer Frequency Distribution: Maps the number
of samples with primers by the number of reads
with primers

Mean Read Length Distribution

Number of Samples with Primers

0 250 500 750 1,000 1,250 1,500 1,750
Mean Read Length

Mean Read Length Distribution: Maps the read
mean length against the number of samples with
primers
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Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Read Classification statistics

Primer Quality Scores Length of Full-length Non-Concatemer Reads
Primer Quality Score Distribution Length of Full-length Non-Concatemer Reads (BioSample_1) Length of Full-length Non-Concatemer Reads (BioSample_2)

72,000,000 2,000,000 -
w0 2,000,000 A
G 64,000,000 | 1.750,000 |
E 1,750,000 -
& 56,000,000 1500.000 |
£ 35 1,500,000 8L
S 48,000,000 1 © 0
% E 1,250,000 o 1,250,000
8 40,000,000 4 5 .,,6
v - ] 1,000,000
2 32,000,000 & 1,000,000 3
“Uj g 750,000 - E 750,000
O 24,000,000 4 = ! =
é 16,000,000 1 500,000 1 500,000
5 8,000,000 250,000 1 250,000 1

6 70 80 s 100 R 2000 4,000 6000 8000 10,000 12,000 0% 2,000 4000 6000 8000 10,000 12,000
Primer Quality Score Read Length (bp) Read Length (bp)

Primer Quality Score Distribution: Histogram of Length of Full-Length Non-Concatemer Reads: Per-sample histograms of the read length distribution of
primer scores non-concatemer CCS reads with 5' and 3' primers and polyA tails detected

PaCBi‘ Example Revio system + SPRQ data shown. -



Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)
SMRT Link Iso-Seq analysis job report — Transcript Clustering statistics

Summary Metrics

Sample Name IT MNumber of High-Quality Isoforms IT
BioSample_1 1,531,163
BioSample_2 1,549,686
BioSample_3 1,447 494
BioSample_4 1,449,777
BioSample_5 1,442,229
BioSample_6 1,521,973
All Samples 2,930,150

« Sample Name: Sample name for which the
following metrics apply

* Number of High-Quality Isoforms: Number of
consensus isoforms that have an estimated
accuracy above the specified threshold

PaCBi‘ Example Revio system + SPRQ data shown.

Length of Consensus Isoforms

Read Length of Consensus Isoforms (BioSample_1)

Read Length of Consensus Isoforms (BioSample_2)

200,000 1 200,000 1
175,000 175,000 1
» 150,000 1 » 150,000
® ®
& 125,000 & 125,000
kS kS
5 100,000 1 & 100,000
E E
S 75,000 S 75.0001
=4 =4
50,000 50,000
25,000 1 25,000
0- Hew ’ . . 0-
0 2,000 4,000 6,000 8,000 10,000

Read Length (bp)

0 2,000

4,000 6,000
Read Length (bp)

8,000 10,000

* Length of Consensus Isoforms: Per-sample histograms of the consensus isoform lengths and the
distribution of isoforms exceeding a read length cutoff. Also includes a single histogram plot for all samples.
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Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Transcript Mapping and Classification statistics

Sample
Name

BioSample_1
BioSample_2
BioSample_3
BioSample_4
BioSample_3

BioSample_6

PaCBi‘ Example Revio system + SPRQ data shown.

Genes IT

403,607

405157

375,913

369,570

367,893

393,111

Genes,
filtered

25,118

25,172

24601

24,459

243382

24,362

Summary Metrics (All samples)

Known Genes,

filtered n

21,839

21,978

21,829

21,607

21,574

21,827

Isoforms IT

820022

340,868

778,487

781,424

778,433

327,709

Sample Name: Sample name for which the following metrics apply

Total unique genes: The total number of unique genes across all cells.

Isoforms, filtered IT

236,783

240,436

223422

231,051

230618

241,390

Known isoforms, filtered IT

64,884

65,292

04,022

63,712

63,540

64,789

Movel isoforms = 1TPM, n
filtered

8,731
8,933
7,682
9,386
9,473

9,234

Total unique genes, filtered: The total number of unique genes, after filtering out reads based on the SQANTI transcript filtering criteria.

Total unique isoforms: The total number of unique isoforms across all cells

Total unique isoforms, filtered: The total number of unique isoforms across all cells, after filtering out reads based on the SQANTI transcript

filtering criteria.
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Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library

prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Transcript Mapping and Classification statistics

Category IT

FSM

ISM

NIC

NMNC

Antisense

Fusion

More junctions

Genic intron

Genic genomic

Intergenic

Transcript Classification, filtered (All samples)’

Count IT

202364

314809

183274

152653

3074

5204

135

0

2059

6606

CAGE Detected IT

91165

40144

114701

92299

599

2937

76

1]

802

509

CAGE Detected, (%) IT

45.05%

12.75%

62.58%

60.46%

19.45%

56.43%

56.29%

0.00%

38.95%

7.70%

polyA Detected IT

108319

191810

96830

82649

1830

2921

82

0

1177

5297

polyA Detected, (%) IT

53.52%

60.96%

52.83%

54.14%

61.45%

56.12%

60.74%

0.00%

57.16%

80.18%

« Category: Transcript classification? assigned by the classification and filtering tool pigeon, based on the SQANTI3 software
+ Count: The number of transcripts, after filtering out reads based on the SQANTI filtering criteria, in a specific classification

» CAGE Detected: The number of transcripts where the transcription start site falls within 50 bp of an annotated CAGE (Cap Analysis of Gene Expression) peak site

+ CAGE Detected, (%): The percentage of transcripts where the transcription start site falls within 50 bp of an annotated CAGE peak site
» polyA Motif Detected: The number of transcripts where a known polyA motif is detected upstream of the transcription end site
+ polyA Motif Detected, (%): The percentage of transcripts where a known polyA motif is detected upstream of the transcription end site

PqCBi‘ 1 Example Revio system + SPRQ data shown. Note: Unfiltered transcript classification data are also displayed in the Iso-Seq analysis job report.

2 Refer to the SMRT Link User Guide (Documentation) for descriptions of transcript classification categories (e.g., FSM — Full splice match, ISM — Incomplete splice match, etc.).
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https://www.pacb.com/support/documentation/
https://github.com/ConesaLab/SQANTI3

Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Transcript Mapping and Classification statistics

Transcript Classification Plots

Isoform distribution across structural categories (All Samples)

Transcript Classification Plots, Filtered

Isoform distribution across structural categories (All Samples)

Filter out reads based on the
SQANTI3 transcript filtering criteria

v I
%-age of isoforms

35
32.83%
30
Isoform distributions across s
structural categories: £
S 20
« Distribution of the % of jg
isoforms by structural g
categories 10

Example Revio system + SPRQ data
shown.

& &

&

1eeotructural categories by isoform length (All Samples)

.{'}5 {o\‘\ ‘\\C' w\\;(, & 0«;\"’z ;,\0(\ @é‘o e{‘\(;o e®
FL &< O O GO
& & <& & (\é'
o \s & $

Structural categories by isoform length (All Samples)

B rsm 400000 B sm
B ism B ism
350000
Structural categories by W v I nic
- 300000
isoform lengths: 2 I e 2 I e
) ) b Genic Filter out reads based on the & 350000 Genic
* Histogram display of the E LSl SQANTIS transcript filtering criteria E B genomic
number of isoforms by their 3 [ Antisense | 200000 [ Antisense
length in kb and their 5 I Fusion £ 150000 I Fusion
StrUCtU ral Category . Intergenic 100000 . Intergenic
Example Revio system + SPRQ data [ i 50000 s
shown. - . B " Cons

3 4 5 6 7 8

Pq C B i ‘ | Isoform length (kb)

3 4 5 6 7 8

Isoform length (kb})


https://github.com/ConesaLab/SQANTI3
https://github.com/ConesaLab/SQANTI3

Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

SMRT Link Iso-Seq analysis job report — Transcript Mapping and Classification statistics

Gene Saturation, all genes, filtered (All Samples)

33,000 1
30,000 1
27,000 1
24,000 1
21,000 1
18,000 1
15,000 1
12,000 1

Total Number of Unique Genes

9,000 -

0 10M 20M 30M 40M 50M
Total Reads

Gene Saturation, all genes, filtered: Saturation plot showing the
level of gene saturation for all genes, after filtering out reads based
on the SQANTI transcript filtering criteria

PacBi®

Gene Saturation

Gene Saturation, known genes only, filtered (All Samples)
26,000

24,000 {
22,000 4
20,000 1
18,000 -
16,000 -
14,000 1

12,000 -

Total Number of Unique Genes

10,000 -

8,000 -

0 10 M 20 M 30 M 40 M 50 M
Total Reads

Gene Saturation, known genes only, filtered: Saturation plot
showing the level of gene saturation, for unique known genes only
(genes annotated in the reference annotation) per cell, after
filtering out reads based on the SQANTI transcript filtering criteria

90



Example SMRT Link Iso-Seq analysis results for Kinnex 8-fold bulk RNA library
prepared with human UHRR sample (cont.)

File Downloads tab

LNAOMTINAZIERVEENIEE  Example:analysis-Bio Sample 4-2110

Refer to SMRT Link user guide for

descriptions of downloadable output files

File T Size IT Type 1

B Non-passing reads, unaligned 4GB bam . . . . .

* These files are useful for visualizing isoform
) sl u e 3 KB JsonReport structures in Integrative Genomics Viewer (IGV) /
@ SMRT Link Log 13 KB log UCSC genome browser and enable understanding
B Segmented Reads, passing, unaligned 65 GB bam of Why an isoform is novel/known, etc.

* GFF file containing unique mapped transcripts after
UHRR_verification_DL_bc4 (demux1) (Bio Sample 4) Segmented Reads 20 KB ConsensusReadSet fiItering
W Unique mapped transcripts, GFF (All Samples) 895 MB gff Text file Containing unique mapped transcript
W Unique mapped transcripts, classification TXT (All Samples) 728 MB txt classifications agamSt annotations, after flltermg
B Unique mapped transcripts, filtered, GFF (All Samples) 599 MB aff Textfile Contam.mg. |nfor_mat|on abO.Ut L!mque
mapped transcript junctions, after filtering

B Unique mapped transcripts, filtered, classification TXT (All Samples) 307 MB txt
W Unique mapped transcripts, filtered, junctions TXT (All Samples) 624 MB txt
B Unique mapped transcripts, junctions TXT (All Samples) 771 MB txt

Files shown in the File Downloads tab are available on the analysis results page. Additional files are also

available on the SMRT Link server in the analysis output directory.

o
PqCBl‘ Example Kinnex full-length RNA data set is available to download at: Link
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Example Kinnex 8-fold bulk RNA library preparation QC results

Kinnex 8-fold bulk RNA library prepared from universal human reference RNA (UHRR)

Amplified full-length cDNA QC

[FU] QP(J’
250 ~1.9 kb size mode ,ﬁ;o"*
N
g
200 \"}
o .
N
150
K
&
100 %
I I I I | [ I I I I I I I I
35 100 150 200 300 400 500 700 2000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for amplified full-length cDNA generated from a

universal human RNA reference (UHRR) total RNA sample.

Final Kinnex library yield is typically sufficient to run the following number of SMRT Cell

acquisitions:

» >8 acquisitions for Revio system using SPRQ-Nx chemistry
» >8 acquisitions for Vega system using SPRQ-Nx chemistry

PacBi®

Final Kinnex full-length RNA library QC

10862

16201

16 kb size mode

1000 J
0 »

1300~
, 10000-
8
42000
50000
185500

I}
m
T

2

Example Femto Pulse DNA sizing QC analysis results for final Kinnex
full-length RNA library.

Total RNA input for cDNA synthesis 300 ng

cDNA input for Kinnex array formation 5000 ng

Post-nuclease treatment 1000 ng
& final library cleanup yield (%) (20%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~30% when using UHRR total RNA samples for
Kinnex full-length RNA library construction.
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Example Kinnex 8-fold bulk RNA sequencing results
[ Revio system? ]

Kinnex 8-fold bulk RNA library prepared from universal human reference RNA (UHRR)

Raw Data Report HiFi Read Length Read Segmentation Metrics
: 1,350,000 - 12.8 kb Mean Majority of HiFi reads . o
6656 Most CCS read lengths _ 100000 Sar— HiFi Read Length contain 8-segment arrays
555 are ~10 — 20 kb 400000 o
1,050,000 1 - . .
g s o u For Revio Kinnex 8-fold bulk RNA libraries | E
c © 4
8 100m g 00000 Yield of HiFi reads is ideally >6 Million . .
g som e ‘S 750,000 1 Yield of segmented reads is ideally >50 Million
% S5 S 3 600,000 Mean S-read length will depend on size distribution . "
8 € of cDNA sample (ideally >1,500 bp)
& o0 2 450,000 . -
- ’ % of reads with full arrays is ideally >80%
3 300,000 + Mean array size is ideally >7.0 segments . 2
200
oo 150,000 . N
0- 0 5,000 10,000 15,000 20"('-)00 25'600 30'600 5 2500 5000 7500 mnﬂnReaJI)::;h D;SODD 17500 20000 22500 25000
Read Length, bp
Polymerase Read Length
Raw Base Yield 1,969 Gb HiFi Reads 11.4 M Input HiFi Reads 114 M
Mean Polymerase Read Length 108.1 kb HiFi Base Yield 145.1 Gb Segmented reads (S-reads) 89.2M
72% Mean HiFi Read Length 12.8 kb BRI (BT G ARG 1o/ 185
H 0,
Example sequencing metrics for a Universal Human Reference RNA Median HiFi Read Quality Q36 FeeEl ek Ll L ehEs 94.5%
(UHRR) Kinnex full-length RNA library sample run on a Revio system Mean array size
with Revio SPRQ polymerase kit / 160 pM on-plate loading HiFi Read Mean # of Passes 12 (concentration factor) 7.8
concentration (OPLC) / 24-hrs movie time.
For UHRR Kinnex full-length RNA libraries, per-Revio SMRT Cell For Kinnex 8-fold bulk RNA libraries, per-Revio SMRT Cell acquisition

acquisition HiFi read counts were typically >6 Million depending on the segmentation read counts were typically >50 Million.
final library insert size and P17 loading performance.

chBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter

library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell. 94



Example Kinnex 12-fold bulk RNA sequencing results
[ Revio system? ]

Kinnex 12-fold bulk RNA library prepared from universal human reference RNA (UHRR)

Raw Data Report HiFi Read Length & Read Segmentation Metrics
17.0 kb Mean
66508 Most CCS read lengths : : 100000 1,050,000 1 HiFi Read Length
w0000 are ~15 - 20 kb
' 900,000
£ 2000 e ° For Revio Kinnex 12-fold bulk RNA libraries
§ 10,000 § 120,000 Yield of HiFi reads is ideally >6 Million
g som - S 600,000 Yield of segmented reads is ideally >70 Million
% i S g Mean S-read length will depend on size distribution
§ - 10 g 450,000 - of cDNA sample (ideally >1,500 bp)
- = % of reads with full arrays is ideally >80%
0 HR00 Mean array size is ideally >11.0 segments
200
150,000
100
0 5000 10,000 15000 20,000 25,000 30,000 35,000 40,000
Polymerase Read Length Read Length, bp
Raw Base Yield 1,870 Gb HiFi Reads 95 M Input HiFi Reads 9.5M
Mean Polymerase Read Length 106.1 kb HiFi Base Yield 161.1Gb Segmented reads (S-reads) 1106 M
70% Mean HiFi Read Length 17.0 kb BRI (BT G ARG 15180
H 0,
Example sequencing metrics for a Universal Human Reference RNA Median HiFi Read Quality Q33 FeeEl ek Ll L ehEs 94.8%
(UHRR) Kinnex full-length RNA library sample run on a Revio system Mean array size
with Revio SPRQ polymerase kit / 160 pM on-plate loading HiFi Read Mean # of Passes 10 (concentration factor) 1.7
concentration (OPLC) / 24-hrs movie time.
For UHRR Kinnex full-length RNA libraries, per-Revio SMRT Cell For Kinnex 12-fold bulk RNA libraries, per-Revio SMRT Cell
acquisition HiFi read counts were typically >6 Million depending on the acquisition segmentation read counts were typically >70 Million.

final library insert size and P17 loading performance.

chBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter

library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell. 95



Example Kinnex 8-fold bulk RNA sequencing results
[ Vega system’ ]
Kinnex 8-fold bulk RNA library prepared from universal human reference RNA (UHRR)
Raw Data Report HiFi Read Length Read Segmentation Metrics

540,000 4 o =0
’ Majority of HiFi reads
Most CCS d length . 14.0 kb Mean contajin 8ysegment arrays )
oS y or ea2 O‘T(T)g S 480,000 | HiFi Read Length . ;
30,000 are - 10000 420,000 -
g wis 8 For Vega Kinnex 8-fold bulk RNA libraries | E
s (U ! ] . . . . . - -
2 10000 1000 g Yield of HiFi reads is ideally >4 Million . o
k: 8 300,000 1 . . —_
g s s kS Yield of segmented reads is ideally >40 Million
° S m . . . . .
g = 2 240,000 Mean S-read length will depend on size distribution o
g;) 2,000 100
e £ 150,000 of cDNA sample (ideally >1,500 bp) . .
a ! f 7 N . . *
b = % of reads with full arrays is ideally >80%
N 120.000 1 Mean array size is ideally >7.0 segments . 2
200
60,000 -
100 1x
1
0l — e
\Qe "’Qb @Q 900 300 ‘,9°Q @Q .QQQ .QQQ 90° 5,000 10'000 15'000 20'000 25'000 30'000 1] 2500 5000 7500 lﬂﬂﬂDReadlf::‘;hl b;SODD 17500 20000 22500 25000
" i Read Length, bp

Polymerase Read Length

Mean Polymerase Read Length 95.3 kb HiFi Reads 6.5 M Input HiFi Reads 6.5M
Loading level 63% HiFi Base Yield 99.9 Gb Segmented reads (S-reads) 47.9M
Example sequencing metrics for a Universal Human Reference RNA Mean HiFi Read Length 14.0 Mean length of S-reads 1.7 kb
(UHRR) Kinnex full-length RNA library sample run on a Vega system Percent of reads with full arrays 94.1%
with Vega SPRQ polymerase kit / 130 pM on-plate loading Median HiFi Read Quality Q34
concentration (OPLC) / 24-hrs movie time. Mean array size 77
HiFi Read Mean # of Passes 11 (concentration factor) .
For UHRR Kinnex full-length RNA libraries, per-Vega SMRT Cell For Kinnex 8-fold bulk RNA libraries, per-Vega SMRT Cell acquisition
acquisition HiFi read counts were typically >4 Million depending on the segmentation read counts were typically >40 Million.

final library insert size and sample loading performance.

PGCBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter

library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell. 96



Example Kinnex 12-fold bulk RNA sequencing results
[ Vega system’ ]
Kinnex 12-fold bulk RNA library prepared from universal human reference RNA (UHRR)
Raw Data Report HiFi Read Length & Read Segmentation Metrics

Most CCS read lengths : o o0 6:'kb ean

1::::: are ~15-20 kbg & 560,000 1 HiFi Read Length

— - 1 480,000, For Vega Kinnex 8-fold bulk RNA libraries
10,000 _ o - 10001 Yield of HiFi reads is ideally >4 Million

5,000 Yield of segmented reads is ideally >50 Million
o ~ . RELE Mean S-read length will depend on size distribution
s s = 240,000 - of cDNA sample (ideally >1,500 bp)

'm T % of reads with full arrays is ideally >80%

; % - : i e 1000001 Mean array size is ideally >7.0 segments
i: . : e 80,000 -
. N -

R A SR N 0 5000 10,000 15,000 20,000 25,000 30,000 35,000
Read Length, bp

Rea
S
o
o
o
o
o

Processed Read Length
Counts

Number of

Polymerase Read Length

Mean Polymerase Read Length 88.5 kb HiFi Reads 6.0 M Input HiFi Reads 6.0 M
Loading level 83% HiFi Base Yield 99.9 Gb Segmented reads (S-reads) 69.1M
Example sequencing metrics for a Universal Human Reference RNA Mean HiFi Read Length 16.6 Mean length of S-reads 1.4 kb
(UHRR) Kinnex full-length RNA library sample run on a Vega system Percent of reads with full arrays 93.2%
with Vega SPRQ polymerase kit / 130 pM on-plate loading Median HiFi Read Quality Q32
concentration (OPLC) / 24-hrs movie time. Mean array size 115
HiFi Read Mean # of Passes 8 (concentration factor) .

For UHRR Kinnex full-length RNA libraries, per-Vega SMRT Cell For Kinnex 12-fold bulk RNA libraries, per-Vega SMRT Cell
acquisition HiFi read counts were typically >4 Million depending on the acquisition segmentation read counts were typically >50 Million.
final library insert size and sample loading performance.

P CBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter97
q library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.
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Technical resources for Kinnex bulk RNA library preparation, sequencing &
data analysis

RNA sample preparation resources

* Note: The products below have not been tested or validated by PacBio but are listed here as examples of third-party kits used by other
PacBio customers for isolating total RNA for PacBio RNA sequencing (Iso-Seq) applications

MRNA isolation Ambion Poly(A) Purist MAG Kit [ Link ]

Qiagen RNeasy Plus Kits [ Link ]

Sigma Spectrum Plant Total RNA Kit [ Link ]
Total RNA isolation

iNtRON Easy Spin Total RNA[ Link ]

TRIzol Reagent can be used to isolate total RNA from tissues or cells, including lipid-rich and difficult samples [ Link ]

RNA stabilization & storage Emﬁlﬁ_ﬁrkl? an aqueous, nontoxic tissue storage reagent that rapidly permeates tissues to stabilize and protect cellular
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https://www.thermofisher.com/order/catalog/product/AM1922
https://www.qiagen.com/ca/shop/sample-technologies/rna/total-rna/rneasy-plus-micro-and-mini-kits/#productdetails
https://www.sigmaaldrich.com/life-science/molecular-biology/plant-biotechnology/plant-molecular-biology/product-highlights/spectrum-plant-total-rna-kit.html
https://intronbio.com:6001/intronbioen/product/product_view.php?PRDT_ID=28
https://www.thermofisher.com/ca/en/home/brands/product-brand/trizol.html
https://www.thermofisher.com/ca/en/home/brands/product-brand/rnalater.html

Technical resources for Kinnex bulk RNA library preparation, sequencing &
data analysis

RNA sample preparation resources (cont.)

Some important considerations to bear in mind when isolating total RNA for Iso-Seq analysis include the following:

* RNA sample has not been exposed to high temperatures (e.g.: >65°C for 1 hour can cause a detectable decrease in sequence quality) or
pH extremes (<6 or >9).

« RNA sample has an OD260/0D280 ratio ~2.0.
* RNA sample has an OD260/0D230 ratio =2.0.
* RNA sample has a RIN number =7.0 (ideally recommend =8.0).

* RNA sample has not been exposed to intercalating fluorescent dyes or ultraviolet radiation. SYBR dyes are not RNA damaging, but do
avoid ethidium bromide.

* RNA sample does not contain denaturants (e.g., guanidinium salts or phenol) or detergents (e.g., SDS or Triton-X100).

* RNA sample does not contain carryover contamination from the original organism / tissue (e.g., heme, humic acid, polyphenols, etc.).
* Only use RNase-free water supplied in the reagent kit or other suppliers.

« Make aliquots of the RNA sample and TSO to avoid excessive freeze-thaw cycles.

* Thaw RNA samples and TSO on ice before use — DO NOT leave on the benchtop.

* Avoid excessive pipetting and vortexing when working with RNA.

* Note: RNA samples should only be shipped with dry ice.
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Technical resources for Kinnex bulk RNA library preparation, sequencing &
data analysis (cont.)

Kinnex library preparation literature & other resources

. Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591)

. Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit (103-920-900)

. Procedure & checklist — Preparing Kinnex libraries using Kinnex 12-fold prep kit (103-921-000)

. Technical overview — Kinnex library preparation using Kinnex prep kits (103-911-600)

. Technical overview — Kinnex library preparation using Kinnex 8-fold prep kit (103-916-000)

. Technical overview — Kinnex library preparation using Kinnex 12-fold prep kit (103-916-100)

. Whitepaper — Bulk and single-cell isoform sequencing for human disease research (102-326-576)

Data analysis resources

. Application note — Bioinformatics tools for full length isoform sequencing (102-326-593)
. SMRT Link Kinnex full-length RNA troubleshooting guide (103-552-100)

. SMRT Link Kinnex single-cell troubleshooting guide (103-516-100)

. SMRT Link MAS-Seq troubleshooting guide (102-994-400)

. SMRT Link software installation guide [ Link ]

. SMRT Link user guide [ Link ]

. SMRT Tools reference guide [ Link ]

. Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link [ Link ]

Publications

. Wissel, D. et al. (2026) A systematic benchmark of high-accuracy PacBio long-read RNA sequencing for transcript-level quantification. Genome Biology [ Link ]

. Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology [ Link ]

. Pardo-Palacios, F. et al. (2024) Systematic assessment of long-read RNA-seq methods for transcript identification and quantification. Nature Biotech [ Link ]

. Pardo-Palacios, F., et al., (2024) SQANTI3: curation of long-read transcriptomes for accurate identification of known and novel isoforms. Nature Methods [ Link ]
Schertzer, M.D. et al. (2023) Cas13d-mediated isoform-specific RNA knockdown with a unified computational and experimental toolbox. Nature comm [ Link ]
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https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-8-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-libraries-using-the-Kinnex-12-fold-prep-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-prep-kits-103-911-600.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-prep-kits-103-911-600.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-prep-kits-103-911-600.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-prep-kits-103-911-600.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-prep-kits-103-911-600.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-8-fold-prep-kit-103-916-000.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-8-fold-prep-kit-103-916-000.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-8-fold-prep-kit-103-916-000.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-8-fold-prep-kit-103-916-000.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-8-fold-prep-kit-103-916-000.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-12-fold-prep-kit-103-916-100.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-12-fold-prep-kit-103-916-100.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-12-fold-prep-kit-103-916-100.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-12-fold-prep-kit-103-916-100.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-%E2%80%93-Kinnex-library-preparation-using-Kinnex-12-fold-prep-kit-103-916-100.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-full-length-RNA-troubleshooting-guide.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-full-length-RNA-troubleshooting-guide.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-full-length-RNA-troubleshooting-guide.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-full-length-RNA-troubleshooting-guide.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-full-length-RNA-troubleshooting-guide.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Kinnex-single-cell-troubleshooting-guide-v13.1.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://youtu.be/LGFaJgpmoE4?si=lPtPvXWLRYvtcyY3
https://link.springer.com/article/10.1186/s13059-026-03988-1
https://doi.org/10.1038/s41587-023-01815-7
https://doi.org/10.1038/s41592-024-02298-3
https://doi.org/10.1038/s41592-024-02229-2
https://www.nature.com/articles/s41467-025-62066-5

Technical resources for Kinnex bulk RNA library preparation, sequencing &
data analysis (cont.)

Webinars

. PacBio webinar (2025) — Detection and quantification of transcript isoforms using high-depth Kinnex full-length RNA sequencing [ Link ]

. PacBio video (2024) — Kinnex explained — how concatenating smaller amplicons increases throughput for PacBio HiFi sequencing [ Link ]
. PacBio PRISM webinar (2024) — Let’s stick together — exploring PacBio Kinnex kits [ Link ]

. PacBio Iso-Seq social club webinar (2022) — TappAS for isoform differential expression analysis [ Link ]

. PacBio Iso-Seq social club webinar (2022) — Single-cell Iso-Seq applications in cancer and neurological disorders [ Link ]

Example PacBio data sets

Homo sapiens — Universal human reference RNA

(UHRR) [ Link ] HiFi long read Vega system

FUO:I'\’ORS)a[pli_?_r?If]_ Hniversal human reference RNA HiFi long read Revio system — SPRQ chemistry

Fuo:é)%a[pi?_rzf]_ ANGEREIEE I HiFi long read Sequel Il & Revio systems
Kinnex bulk RNA sequencing Homo sapiens — HG002 [ Link ] HiFi long read Revio system

Homo sapiens — Heart [ Link ] HiFi long read Revio system

Homo sapiens — Cerebellum [ Link ] HiFi long read Revio system

Homo sapiens — Brain [ Link ] HiFi long read Revio system
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https://programs.pacb.com/l/1652/2024-03-14/44h7yf?utm_source=Website&utm_medium=webpage&utm_term=button&utm_content=RegisterCTA&utm_campaign=2024-03-Webinar-BFX-Kinnex-OnDemand
https://youtu.be/NICUp8C6rms?si=Gh5DOSKhemP_Mm9h
https://youtu.be/1KmXvqbrlds?si=JITjY_VIG1NAATkS
https://events.pacb.com/iso-seq-social-club-vol-3/agenda
https://events.pacb.com/iso-seq-social-club-vol-3/agenda
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
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APPENDIX 2: Example Kinnex 16S rRNA
workflow

Kinnex 16S rRNA library preparation workflow overview
Kinnex 16S rRNA data analysis workflow overview ,
Kinnex 16S rRNA example sequencing performance data ’

Technical resources for Kinnex 16S rRNA library preparation, sequencing & data analysis
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Kinnex 16s rRNA library preparatlo
workflow overview
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Kinnex 16S rRNA method overview

Use Kinnex full-length RNA kit to perform high-accuracy, full-length isoform sequencing with PacBio long-read

systems

Som
‘U

N N s
16SgDNAT 16SgDNA2 16SgDNA3 16SgDNA4

1 | [ | | | |
A B C D E

16SgDNAT 16SgDNA2 16SgDNA3 16S gDNA 4
sample 1 sample 2 sample 3
| Vive ' | Vive . | vive '
! vive ' | Vive | i vive 1
| vive . | Wive | | V1ve '

=

K!

16S amplicon
generation

Kinnex
library preparation

PacBio sequencing

Read segmentation +

Amplicon demultiplexing

=

=
E

X

Procedure & checklist —
Preparing Kinnex-compatible
16S rRNA amplicons
(103-885-200)

Procedure & checklist —
Preparing Kinnex libraries
using Kinnex 8-fold prep kit
(103-238-700); OR

Procedure & checklist -
Preparing Kinnex libraries
using Kinnex 12-fold prep kit
(103-238-800)

SMRT Link user guide
(103-891-900)

Generate 16S amplicons (up to 384-plex) using

user-supplied barcoded 16S PCR primers
(obtained from third-party oligo synthesis
provider)

1-day Kinnex library preparation using Kinnex
8-fold prep kit or Kinnex 12-fold prep kit

SMRT Link Run Design support for ‘Kinnex
16S rRNA’ application type option with auto-
analysis (read segmentation only)

Demultiplex 16S amplicon barcodes in SMRT
Link to generate per-sample read BAM files

Analyze per-sample BAM files using PacBio
GitHub tools or other custom 16S analysis
pipeline
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https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/
https://www.pacb.com/support/documentation/

Kinnex 16S rRNA workflow key steps

Procedure & checklist — Preparing Kinnex-compatible 16S rRNA amplicons
(103-885-200)

EErrizssszassasazsaszzrese

Bacterial gDNA fragments isolated from metagenomic samples
Recommended gDNA input for full-length
16S PCR amplification = 1-2 ng

PCR amplification of
full-length 16S genes
OOOOOOOO?OOO
IBER  RERERRE \
g % L i i g g g 7
"4 § 4

(9:)10 112 %A iple plate layout for 96-plex PCR design

Can barcode up to 384
samples during 16S
gene amplification step
using PacBio barcoded
Fwd and Rev primers’

s,

/é

5

80000888 %3ing 12 different 16S Barcoded Forward
OOOOOOO0O Primers and 8 different 16S Barcoded
Q
Q
Q

o >Kinnextss_Rev_16 OOOOOO| Reverse Primers.

: x: ::: 8888 To multiplex 384 samples, use 12 barcoded
© >innexi6s_Rev_19 000@) Fwd primers + 32 barcoded Rev primers and
o >nmextss_tev 20| H OOOO] set up four 96-well PCR reaction plates.

Forward (F) PCR primer
(Kinnex16S_Fwd_ XXT)

Reverse (R) PCR primer
(Kinnex16S_Rev_ XXT)

5 wd B _ RevBC K¥
3 vd B LIBRARY INSERT Rev B 5

Dual-barcoded full-length 16S amplicon product

Equal-volume pooling &
cleanup

Contains Kinnex
PCR handle 1

Contains Kinnex
PCR handle 2

Pooled barcoded full-length 16S amplicons
for input into Kinnex library construction

1 12 different 16S barcoded Forward PCR primers + 32 different 16S barcoded Reverse PCR primers are available
for 16S gene amplification step to multiplex up to 384 samples.
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Kinnex library prep, sequencing & analysis

Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit
(103-238-700); OR

Procedure & checklist — Preparing Kinnex libraries using Kinnex 12-fold prep kit
(103-238-800)

R F R F R F R
Fwd BC 1!!!!!!1!!!!! Fwd BC !!!!!!!!!!!!! Fwd BC 1!!!!!!1!!!!! Fwd BC !!!!!!!!!!!!!

S

Amplified 16S products containing a different PacBio barcode at each end (Fwd BC = Rev BC)

Kinnex PCR (parallel PCR Rxs to
append Kinnex segmentation adapters)

PCR1 PCR 2 PCR3... ...PCR (n)

ooling & Kinnex array formation
S
b‘s 3,

fi‘_‘i%
v %
E !’,}’,‘!”“! BC B [BC HEEEEHBC C [BC E=ErEt BC XX | BC !!!!!!-g;‘, ;1

LI

f S
i)
!!!!!! BC MW BC !!!!!! =

. -p_u*

l Kinnex array repair & nuclease Tx

Barcoded Kinnex terminal adapter
(bcM0001-bcM0004)?

“;;m“'%w

H

i‘
“i!u!!! BC| B [BcHFHEEBC. C |BC BEEH BC| D |

Can also barcode samples during Kinnex array

formation using up to 4 different barcoded
Kinnex terminal SMRTbell adapters?

_G‘ii“'is rﬂaf.%
:_._135’,9, ’u_!-‘
Anneal Kinnex sequencing primer /
Bind polymerase / Cleanup (ABC)
G‘ﬁ LLTN _‘v- bl N,
i

LT

Ttay,

+* )
,gq!!_!!!! BC B [BCHHHHBC C [BC !!!;!!!g;;g!“ l;
._,_,j’ Tay !

Purified polymerase-bound .
Kinnex library l Long-read sequencing

& data analysis

Revio or Vega system

SMRT Link read segmentation & 3r9-
(-] party metagenomics 2° analysis too1ls06

2 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.


https://www.pacb.com/support/software-downloads/

Kinnex 16S rRNA experimental design considerations

Kinnex 16S rRNA application use case recommendations for PacBio systems

_ Vega system + SPRQ-Nx chemistry Revio system + SPRQ-Nx chemistry

Experimental goal Determine the microbial diversity (phylogeny and taxonomy) of bacteria in a metagenomic sample

Sample multiplexing?’ Up to 1,536 samples per Vega SMRT Cell acquisition Up to 1,536 samples per Revio SMRT Cell acquisition

Up to 70 M reads divided by N
samples

Up to 50 M reads divided by N

Kinnex 8-fold library
samples

Expected coverage per sample? Kinnex 8-fold library

Example coverage for 1,536-plex Up to ~30k reads per sample Example coverage for 1,536-plex Up to ~45k reads per sample

Up to 100 M reads divided by N
samples

Up to 60 M reads divided by N

Kinnex 12-fold library
samples

Kinnex 12-fold library

Example coverage for 1,536-plex Up to ~39k reads per sample Example coverage for 1,536-plex Up to ~65k reads per sample

16S amplicon aeneration protocol Procedure & checklist — Preparing Kinnex-compatible 16S rRNA amplicons (103-885-200)
P 9 P [ Min. input requirement: Total genomic DNA of 1-2 ng per metagenomic sample ]

e e 160 [eiaiess) Procedure & checklist — Preparing Kinnex libraries using the Kinnex 8-fold prep kit (103-920-900); or
yprepp Procedure & checklist — Preparing Kinnex libraries using the Kinnex 12-fold prep kit (103-921-000)

16S amplicon DNA input into Kinnex

library prep workflow 35 ng of purified pooled 16S amplicon DNA

SMRT Link data analysis workflows Read Segmentation

Community data analysis tools Analyze full-length 16S data with DADA2, QIIME 2, microbiome helper, OneCodex, EZBiome, seqSight, or PacBio GitHub pipeline (pb-16S-nf)

7 Kinnex prep kits can support up to 1,536-plex sample multiplexing through the combined use of 12 different 16S barcoded Forward PCR primers + 32 different 16S barcoded Reverse PCR primers
chBi‘ (supplied by user) and 4 different barcoded Kinnex terminal SMRTbell adapters (included in Kinnex concatenation kit 2.0) during Kinnex 16s rRNA library construction. 107
2 For most 16S analysis applications, typically aim for ~30-50 K reads/sample.



General best practices recommendations for preparing Kinnex 16S rRNA
libraries (cont.)

Preparation of barcoded 16S gene-specific forward and reverse primers

Resuspend stock oligos with a target concentration of 100 uM in 10 mM Tris-HCI pH 8.0-8.5 (Elution buffer) or low TE (10 mM Tris-HCI with 0.1 mM EDTA)
To prepare oligo working solutions, dilute each primer individually to 2.5 yM in 10 mM Tris-HCI pH 8.0—-8.5 (elution buffer) or low TE
E.g.,add 5 pL of 100 uM primer stock to 195 uL of 10 mM Tris-HCI pH 8.0-8.5 buffer. This volume of diluted oligo is sufficient for running more than 50 PCR reactions

Always mix primer stocks well before preparing dilutions. Prior to use, verify that the concentration of each diluted oligo solution is 2.5 uM by directly measuring the
0OD260 value using a Nanodrop system

Aliquot the diluted oligos in 96-well plates in the format shown in the plate maps below

Plate map for preparing barcoded 16S gene-specific forward primers Plate map for preparing barcoded 16S gene-specific reverse primers
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General best practices recommendations for preparing Kinnex 16S rRNA
libraries (cont.)

DNA input and reagent & sample handling

Required DNA input amount

« Recommended input bacterial genomic DNA amount per sample is 1-2 ng
+ Expected 16S amplicon size is approximately 1,500 bases and typical 16S PCR product yields are 50—-300 ng per sample

DNA QC & handling recommendations for bacterial gDNA isolated from metagenomic samples

* For best results, characterize bacterial gDNA samples thoroughly and normalize gDNA concentrations before use

«  Bring gDNA samples to room temperature and mix well by pipetting to ensure sample homogeneity, then measure gDNA concentration using Qubit dssDNA HS
assay reagents

* Assess sample purity using a Nanodrop system — OD260/280 should be between 1.8 and 2.0 for purified double-stranded DNA
+ To ensure pipetting accuracy, plan to deliver 1-2 ng of gDNA to each individual PCR reaction in a constant 5 yL volume

*  Normalize sample gDNA concentration to 0.2—-0.4 ng/pL in 10 mM Tris-HCI pH 8.0-8.5 (elution buffer) prior to setting up PCR reactions
* Note: Nuclease-free water and Elution buffer (EB) from PacBio can be used in place of 10mM Tris-HCI pH 8.0-8.5 for gDNA normalization

« Based on prior PacBio experience, QlIAgen Powerfecal Pro kit extracts DNA of sufficient quality for this workflow

Reagent and sample handling

+ Thaw PCR Ready Mix on ice and mix well before use
* Note: All PCR reactions described in this procedure must be set up and kept on ice until read to load onto thermal cycler instrument

*  High proofreading activity of the enzyme in the PCR Ready Mix will rapidly degrade primers at room-temperature

PacBi®
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16S full-length PCR

Perform PCR ampilification of 16S gene with barcoded forward and reverse primers

E= Procedure & checklist — Preparing

Step 1 procedural summary

V

1478 uL
Master Mix 1

» T

1478 uL %,
Master Mix 1

16S Barcoded
Forward Primers

b Wy

On ice, add 3 pL of Barcoded

——| Kinnex-compatible 16S rRNA
amplicons (103-885-200)
1. PCR amplification of 16S gene with barcoded primers
1 16S full-length PCR 16S PCR Master Mix 1 (for 96-plex)
l QO safe stop o
158uL Feg 4 13200l o
2 Pooling + cleanup A =
PCR-grade 2X KAPA HiFi
v | water HotStart ReadyMix
Kinnex library prep
=== Sample 96 -plex
ET Procedure & checklist — Preparing y/ example
———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900) Sub
== Procedure & checklist — Preparing
——| Kinnex libraries using Kinnex 12-fold .
i Add 5 pL (1-2 ng) of each diluted
prep kit (103-921-000) gDNA sample to each well containing

16S PCR Master Mix 1 on ice

TN

> 25uLPCR /s >
Rx vol. -
Run 16S PCR

program (20 cycles)

PacBi®

T B

16S PCR-amplified

sample

wells containing 19 pL of gDNA

o

v

Aliquot 14 uL of Master Mix 1 into each
well in a 96-well PCR plate on ice

/
_ 96-plex

example

16S Barcoded
Reverse Primers

96-plex
example

ul ﬁ; '.,,\

Forward Primers (2.5 pM) to
sample + 16S PCR Master Mix

1 followed by 3 pL of Barcoded Reverse Primers (2.5 pM)

PCR yield
ideally >50 ng

DNA
sizing QC

DNA
quantification QC

16S amplicon
target size ~1.5 kb

Proceed to Step 2

A
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16S full-length PCR (cont.)

Perform PCR amplification of 16S gene with barcoded forward and reverse primers

Procedure & checklist— Preparing 1. PCR amplification of 16S gene with barcoded primers Prepare PCR Master Mix? on ice for processing up to

=== Kinnex-compatible 16S rRNA 384 metagenomic DNA samples (include 10%

amplicons (103-885-200) Thaw the PCR Ready Mix, briefly vortex to mix, and place on ice. Note that all PCR reactions must overage)
be set up on ice; the high proofreading activity of the enzyme will result in rapid primer
degradation at room temperature.

Ensure all reagents are thawed and mixed prior to use

1 16S full-length PCR Thaw plates containing the diluted forward and reverse primers. Briefly spin the plate to ensure
that the entire volume is at the bottom of each well.
l, O Safe stop i

2 Pooling + cleanup

16S PCR Master Mix 1 components

1 sample For96-plex For192-plex For 384-plex

PCR-grade Water

v 2X KAPA HiFi HotStart ReadyMix 12.5pL 125xNx1.1 1320 pL 2640 pL 5280 pL

Total 14pL 14xNx1.1 1478 pL 2957 pL 5914 pL

1.5uL 1.6xNx1.1 158 pL 317 pL 634 pL

IMPORTANT: All PCR reactions described in this
procedure must be set up and kept on ice until read
to load onto thermal cycler instrument

Kinnex library prep

Transfer 14 pL of the prepared 16S PCR Master Mix 1 into a 96-well PCR plate for each 96-plex.
[==—~] For a 96-plex experiment design, use one 96-well plate. For a 384-plex experiment design, use

= P r ocedu_r e& .check_list - P reparing = four 96-well plates. Add 5 pL (1ng) of each diluted gDNA sample to each well containing 16S PCR
———| Kinnex libraries using Kinnex 8-fold Master Mix 1 on ice.

prep kit (103-920-900)

» High proofreading activity of the enzyme in the PCR
Ready Mix will rapidly degrade primers at room
temperature

== The figures below illustrate an example plate layout for setting up a 96-plex PCR design using
Procedure & checklist— Preparing twelve different 16S Barcoded Forward Primers and eight different 16S Barcoded Reverse

= Kinne’f libraries using Kinnex 12-fold Primers. Please refer to Appendix section A2 - 384 barcodes layout for all of the plate designs.
prep kit (103-921-000)

1.3

Kinnex165_Rev13

»
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Kinnex165_Revl5

000
000
000
8:8 Kinnex16S_Rev17T
000
Q@0
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=
00000000-
00000000-
5
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Ed

PqCBi‘ 1 Kapa PCR mix (HiFi HotStart ReadyMix) and 16S primer oligos are user-supplied and must be purchased from a third-party vendor. 111



16S full-length PCR (cont.)

Perform PCR amplification of 16S gene with barcoded forward and reverse primers

E= Procedure & checklist — Preparing
——| Kinnex-compatible 16S rRNA
amplicons (103-885-200)

1 16S full-length PCR "-4
l, O Safe stop
2 Pooling + cleanup

T

Kinnex library prep

=] 15

Procedure & checklist — Preparing
Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

E=E

Procedure & checklist — Preparing
Kinnex libraries using Kinnex 12-fold
prep kit (103-921-000)

1.7

PacBi®

1. PCR amplification of 16S gene with barcoded primers (cont.)

v Step Instructions

On ice, add 3 pL of the Barcoded Forward Primers (2.5 pM) to wells containing 19 pL of gDNA and

16S PCR Master Mix followed by 3 pL of the Barcoded Reverse Primers (2.5 uM). The final
concentration of the barcoded forward and reverse primers in each well is 0.3 pM. The final

reaction volume in each well is 25 uL. Mix well by pipetting. Seal the plates to prevent evaporation
during PCR. Briefly spin the plate in a refrigerated centrifuge (4°C) to ensure that the entire sample

volume is at the bottom of each well.

Set up and run a thermal cycler with the program shown below. Keep the 96-well PCR plates on
ice until the lid has heated to 105°C. The duration of PCR is a 1 hour.

Heated lid set at 105°C. Reaction volume setto 25 pL

Step Temperature  Duration Cycle
Den:tlLtulsalnon 9sC 3 min !
Denaturation 98 °C 20s

Annealing 57°C 30s 20
Extension 72°C 75s
Final Extension 72°C 5min 1
Hold 4°C Hold

Spot-check amplification results with Agilent Bioanalyzer or TapeStation systems.

The expected target amplicon size is ~1,500 bp, and the amount of amplicon material generated
from each sample should be comparable as assessed by analyzing the relative intensity of the
~1,500 bp PCR product. See Figure 2 in the Appendix.

Proceed to pocling and SMRTbell cleanup in the next step.
SAFE STOPPING POINT - Store at 4°C or -20°C for long-term storage

* IMPORTANT: Pre-heat thermal cycler until lid
temperature reaches 105°C before loading the 96-well
PCR plate.

» Keep the 96-well PCR plates on ice until the lid is pre-
heated.

» Expected 16S amplicon size is approx. 1,500 bp and
typical 16S PCR product yields are ~50—-300 ng per
sample
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16S PCR amplicon pooling & SMRTbell cleanup

Pool barcoded 16S PCR amplicons and perform cleanup using 1.1X SMRTbell cleanup beads

E= Procedure & checklist — Preparing
——| Kinnex-compatible 16S rRNA

Step 2 procedural summary

amplicons (103-885-200)
2.1 Pooling of barcoded 16S PCR amplicons

16S 16S 16S
1 16S full-length PCR s, s bR

l O Safe stop For <96-plex 20 HL? + 20 uL? 4+ 20 uLi + =1 4
2

Pooling + cleanup

- 16S 16S 16S
. . PCR 1 PCR 2 PCR 3
Kinnex library prep For 96-plex
= 1oul_i =+ 10&; o+ 10@? + == 4
E= Procedure & checklist — Preparing

———| Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900)

[="— -] 16S 16S 16S
E Procedure & checklist — Preparing PCR 1 PCR 2 PCR 3

———| Kinnex libraries using Kinnex 12-fold For 192-plex
prep kit (103-921-000) 5ul ﬁ 4  5u ? o} 5uL .ﬁ 4+ =1 4

2.2. Cleanup of pooled 16S PCR amplicon using 1.1X SMRTbell cleanup beads

960 uL 4+ 1,056 L
b = F v

Pooled 16S 1.1X SMRTbell 100 pL purified

[ 923;232)‘()2(;?;2 ! cleanup beads 16S PCR amplicon pool

16S Pooled 16S
PCR (N <96 PCR reactions

)
i i N x 20 pL total
20 > pooled vol.

16S Pooled 16S
PCR 96 PCR reactions
960 uL total
10wt ; > ? pooled vol.
16S Pooled 16S
PCR 192 PCR reactions

960 pL total
Suk ; b ; pooled vol.

Proceed to Step 3

A total mass of 35 ng
is required for Kinnex
PCR step [ Step 3]

A

PacBi®
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16S PCR amplicon pooling & SMRTbell cleanup

Pool barcoded 16S PCR amplicons and perform cleanup using 1.1X SMRTbell cleanup beads

B p,ocoqure & checklist— Preparing 2.1 Pooling of barcoded 16S PCR amplicons

== Kinnex-compatibl 16S rNA

amplicons (103-885-200) If PCR products are of the expected size and comparable quantity, pool equal volumes of each
PCR reaction in a clean DNA LoBind microcentrifuge tube according to the recommendations
below:

1 16S fuII-Iength PCR * For a 96-plex experiment design, we recommend pooling 10 gL from each PCR reaction.

* Fora 192-plex or higher-plex experiment design, we recommend pooling 5 pL from each

l o Safe stop 211 PCR reaction.

If doing less than 96-plex, pool 20uL from each PCR reaction into subsequent steps. A total mass

2 Poollng + Cleanup of 35ng is required for the Kinnex PCR step.
v Store unused PCR reactions at -20°C for future use.
Kinnex library prep 212  Proceed to SMRTbell cleanup in the next step.

B p/ocedure & checklist- Preparing 2.2 Cleanup of pooled 16S PCR amplicon using 1.1X SMRTbell

———| Kinnex libraries using Kinnex 8-fold cleanup beads
prep kit (103-920-900)

Instructions

E=E

Procedure & checklist — Preparing
———| Kinnex libraries using Kinnex 12-fold 2.2.1

the tube of pooled 16S amplicons. Note: use a 5 mL LoBind tube if the volume is more than 2mL.

Add 1.1X v/v (volume over volume) of resuspended, room-temperature SMRTbell cleanup beads to )
1000 \

prep kit (103-921-000)

2.2.2  Pipette-mix the beads until evenly distributed.
223  Quick-spin the tube in a microcentrifuge to collect liquid.

- "‘ ' o~ e e et . i S, it pn R r“ - ""‘“—-\.-ﬂ—u,_\ “mtd

A i W N e W Wy TR W Wy Ve W —

0014 Slowly aspirate the cleared eluate without disturbing the beads. Transfer the eluate to a single new

Minimum amount of poo|ed 168 1.5mL LoBind tube or tube strip. Discard the old tube with beads.

amplicon DNA needed to proceed e Measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit using 1 pL aliquot
with Kinnex PCR = 35 ng - from the LoBind tube. Typical total yield from each 25 pL PCR reaction is ~50-300 ng.

PROTOCOL COMPLETE - Store at 4°C or -20°C for long-term storage

PacBi®

For 96-plex: Pool 10 uL from each PCR reaction

For 192-plex or higher: Pool 5 uL from each PCR
reaction

For <96-plex: Pool 20 uL from each PCR reaction into
subsequent steps

Typical total yield from each 25 pL PCR reaction is
~50-300 ng

Ensure there is at least 35 ng of pooled amplicon DNA
to proceed to the Kinnex PCR step

Perform 1.1X SMRTbell bead cleanup at room temp.

~1.7 kb mode <

500+

)
o)
® ¥
A \
0_ X e b OB 3 -—
T T T T T T T T T T T T T T T
35 100 150 200 300 400 500 700 2000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for pooled 16S
amplicon DNA samples generated from mock microbial community
genomic DNA (ATCC MSA-1003 20 Strain Staggered Mix).
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Comparison of Kinnex 8-fold prep kit versus 12-fold prep kit for Kinnex 16S rRNA sequencing

Kinnex 8-fold prep kit provides higher data quality that is suitable for downstream 16S metagenomics analysis tools

Example HiFi sequencing metrics for 16S rRNA libraries (384-plex)
prepared with Kinnex 8-fold prep kit vs. Kinnex 12-fold prep kit

Movie P1 HiFi Yield L Read quality Q30+BQ S-reads per

16S_12mer 24 69.14 147.9 7,860,184 Q34 93.9% 93,421,796

16S_8mer 24 74.96 120.4 9,541,465 Q37 95.4% 75,949,260

Example Kinnex 16S rRNA workflow

16S rRNA amplification
(Kinnex-compatible 16S PCR primers)

16S_12mer 30 65.52 151.2 8,028,963 Q35 94.4% 95,454,790

16S_8mer 30 70.03 123.8 9,811,370 96.4% 78,112,438

Number of reads retained per sample after DADA2

. . . Using Kinnex 12-fold pre
Kinnex library prep Kinnex library prep quality filtering” (100k downsample per sample) kit ggenerates - fawp
Kinnex 8-fold prep kit Kinnex 12-fold prep kit S-read counts but lower

Amplified 16S DNA cleanup
(1.1x SMRTbell cleanup beads)

Using Kinnex 8-fold prep

kit generates lower raw S-

read counts but higher
* movie hours median read quality median read quality
® 75k 1 24 o 24
o o = 1 30 e 30
l SPRQ\ =Nx l SPRQ =Nx g 70 k1 % 16S analysis tools such as DADA2 discard
R lower-quality reads, so Kinnex 8-fold kit
©
50 — 70 M S-reads 70 — 100 M S-reads o leaves more usable reads per sample
5 65 k
' { °
5 %

+ More reads pass quality + Fewer reads pass quality g 60 k 1 : For downStr_eam 16S analysis using PADA2,1
filtering using DADA2 despite filtering using DADA2 despite > % Kinnex 8-fold library prep workflow retains a higher
lower raw S-read throughput higher raw S-read throughput proportion of useful reads after quality filtering
Widn e elel 1 it el 9 ' ' compared to Kinnex 12-fold prep workflow

- Kinnex 8-fold prep kit is | 12fold |
generally recommended for Kinnex prep kit (8-fold or 12-fold)

16S applications
Comparison of number of reads retained after DADA2 quality filtering. Kinnex 16S rRNA libraries (384-plex) were prepared with Kinnex 8-fold

prep kit or Kinnex 12-fold prep kit and run on a Revio system with SPRQ-Nx chemistry using 24 or 30 movie acquisition times.

PqCBi‘ 1 Refer to HiFi-16S-workflow documentation available on PacBio GitHub for details about quality filtering steps when processing HiFi full-length 16S data into high- =quality amplicon sequence variants 115
(ASVs) using QIIME 2 and DADAZ2.



https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences

Example Kinnex 12-fold 16S rRNA library prep inputs & expected yields

Final Kinnex library yield is typically sufficient to support 28 SMRT Cell acquisitions on Revio & Vega systems

Amplicon generation Kinnex PCR
Procedure & checklist - 16S gene PCR SMRTbell Pool barcoded SMRTbell Procedure & checklist - Kinnex PCR SMRTbell bead
Preparing Klnngx-compatlble amplification bead cleanup 16S amplicons bead cleanup Pre_;parlr_lg Kinnex libraries _ cleanup
16S rRNA amplicons using Kinnex 12-fold prep kit
(103-885-200) IN: 1-2 ng of bacterial OUT: 50-300 ng of PCR (103-921-000) IN: 35 ng of pooled 16S  OUT: 5-9 pg of amplified
gDNA per sample products per sample amplicons products after pooling

Kinnex array formation

Procedure & checklist —
Preparing Kinnex libraries Kinnex digestion / Ligation Kinnex repair SMRTbell cleanup MUEEERD Sl seae
- . . treatment cleanup
using Kinnex 12-fold prep kit
(103-921-000) IN: 5 pg of pooled Kinnex PCR products OUT: 80% recovery from IN: 40 L of purified KinnexOUT: 10-20% recovery from

Kinnex digestion Rx input repair reaction products Kinnex digestion Rx input

<
Z
14
-
(/2]
©O
-
x
o
c
=
X

— Example Kinnex 12-fold 16S rRNA library prep yields

5000 ¢ 17 kb mode

60000+

e gDNA input for 16S PCR 1.1 ng
S 16S amplicon DNA input 5000 1
- for Kinnex 12-fold array formation g

| Post-nuclease treatment 750 ng

ol & final library cleanup yield (%)’ (15%)

25000-]

20000 1 Post-nuclease treatment & final cleanup yields typically ranged

15000- from ~10% to ~20% when using 16S amplicon DNA samples generated

- . from mock microbial community genomic DNA (ATCC MSA-1003 20

Strain Staggered Mix).

1300—

i

1=f—
2366

6525

000 FEEFs
42000-|| 41432

17700

23888

50000—|
185500

Final Kinnex library yield is typically sufficient to run
the following number of SMRT Cell acquisitions:

=
Size (bp)

Example Femto Pulse DNA sizing QC analysis results for final Kinnex 12-fold
library prepared with pooled 16S amplicon DNA samples generated from mock o ' :
microbial community genomic DNA (ATCC MSA-1003 20 Strain Staggered Mix). * >8 acquisitions for Vega system using SPRQ-Nx chemistry

PacBi® 116

» >8 acquisitions for Revio system using SPRQ-Nx chemistry
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Kinnex 16S rRNA bioinformatics workflow overview

SMRT Link Read Segmentation processes HiFi reads generated from Kinnex 16S rRNA libraries to produce
individual segmented reads (S-reads) that are compatible with tertiary analysis tools

SMRT Link read segmentation and barcode demultiplexing workflow?

HiFi reads

|

A

B

D
I s [ . e e ]

E

EEs EES (smes] [sclmmes] [ ]

Read segmentation

* Use SMRT Link Read Segmentation data utility to split
arrayed Kinnex library HiFi reads into individual segmented
reads (S-reads) that represent the original barcoded 16S
amplicon sequences

'E Barcoded Barcoded Barcoded Barcoded
j 16S amplicon 1 16S amplicon 2 16S amplicon 3 16S amplicon 4
= l Demultiplex barcodes
14 16S sample 1 16S sample 2 16S sample 3 16S sample 4 16S sample N
% 16S barcode | | | I «  Use SMRT Link Demultiplex barcodes data utility to separate
demultiplexing | I N sequence reads by barcode
I LN ] I I LN ] I I LN ] I I LN S I I LN ] I
16S tertiary Tertiary analysis
analysis L4 DA? &isz ~EzBiome x ONE CODEX ggg «  Use Github or other third-party tools (e.g., PacBio GitHub,
DADAZ2, QIIME2, microbiomehelper, One Codex, EZBiome,
BugSeq)
Example Kinnex 16S rRNA data set
+ ZymoBIOMICS Fecal Reference with TruMatrix Technology (human) [ Link ]
* Mixture: ZymoBIOMICS Gut Microbiome Standard, ZymoBIOMICS Fecal Reference with
TruMatrix™ Technology, ATCC 20 Strain Even Mix Genomic Material, ATCC 20 Strain Staggered
Mix Genomic Material [ Link ]
PqCBi‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Demultiplex Barcodes data utilities. 118


https://www.pacb.com/support/documentation/
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://github.com/PacificBiosciences/HiFi-16S-workflow
https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/
https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/

SMRT Link Read Segmentation setup
Specify Read Segmentation data utility in SMRT Link!?

* Read Segmentation data utility splits arrayed Kinnex HiFi
. library reads at segmentation adapter positions, generating
PacBi@®@ svrranalysis- segmented reads (S-reads) which are the comprising fragments

Projects: General Project -

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Data Utility Required

Analysis Name

Read Segmentation SMRT Analysis Demo - Creating a New Analysis

T Import Analysis Settings o Analysis Datasets

Associated Inputs

Displaying rows 1 to 1 out of 1

ID I Name IT
Segmentation Adapter Set

MAS-Seq Adapter v2 (MAS12) E

Advanced Parameters

5396 Kinnex_16S_rRNA_library s

» For Kinnex 12-fold libraries, specify Segmentation Adapter Set = MAS-Seq Adapter v2 (MAS12)

» Specify a FASTA file, provided by PacBio, containing segmentation adapters. If you need a custom
segmentation adapter set, click Advanced Parameters and use a custom FASTA file formatted as
described in the SMRT Link User Guide

o
PGCBl‘ 1 See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation data utility. 119


https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf

Example SMRT Link Read Segmentation data utility processing results’ for Kinnex
12-fold 16S rRNA library prepared from mock microbial community gDNA

SMRT Link Read Segmentation data utility job report — Summary Metrics and Segmentation Statistics

Summary Metrics

Value Analysis Metric

Reads

7,713,616

91,255,042  Segmented reads (S-reads)

1,558 Mean length of S-reads

96.16 9%  Percent of reads with full arrays

11.83  Mean array size (concatenation factor)

Example Revio system + SPRQ data shown.

* Reads: Number of input arrayed HiFi reads
» Segmented reads (S-reads): Number of generated S-reads
* Mean length of S-reads: Mean read length of generated S-reads

» Percent of reads with full arrays: Percentage of input HiFi reads containing all
adapter sequences in the order listed in the segmentation adapter FASTA file

* Mean array size: Mean number of fragments (or S-reads) found in input reads

PGCBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P71 loading performance & movie time. For Revio system

we recommend aiming for ~60 — 75% P17 loading for Kinnex 16S rRNA libraries.

For Revio system Kinnex 12-fold
16S rRNA samples
Yield of HiFi reads is ideally >6 Million
Yield of segmented reads is ideally >70 Million

Mean S-read length should be consistent with
expected 16S amplicon length (~1.5 kb)

% of reads with full arrays is ideally >80%

Mean array size is ideally >11.0 segments

(T
o

Segmentation Statistics

* Plot should ideally show a
majority (>80%) of reads with
array lengths = 12 segments

Number

0.15% 0.25% 0.23% 0.38% 0.25% 0.28% 0.11% 0.18% 0.28% 0.35%
- .
1 2 3 4 5 6 7 8 9 10 11 12

Array Length

Histogram distribution of the number of S-reads per HiFi read for Kinnex
12-fold 16S rRNA library. (Example Revio system + SPRQ data shown.)
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Example SMRT Link Read Segmentation data utility processing results’ for Kinnex
12-fold 16S rRNA library prepared from mock microbial community gDNA (cont.)

SMRT Link Read Segmentation data utility job report — Length of Reads and S-read Length Distribution

Length of Reads

* Mode should be concordant with
the expected Kinnex library insert

-
N
x

size, with a majority of HiFi reads
containing 12-segment arrays

=
=
B

-
o
=

o
x

=
=)
x

(=]
x

wu
x

N
S
E3

Number of Reads

N
x

=
>

~
3

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000

Read Length, bp

Histogram distribution of the number of HiFi reads by read length, in
base pairs for Kinnex 12-fold 16S rRNA. (Example Revio system +
SPRQ data shown.)

PGCBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P71 loading performance & movie time. For Revio system

we recommend aiming for ~60 — 75% P17 loading for Kinnex 16S rRNA libraries.

S-read Length Distribution

* Mean S-read length should
correspond to expected 16S
amplicon insert size (~1,500 bp)

36,000,000

30,000,000

24,000,000

18,000,000

Number of S-reads

12,000,000

6,000,000

0

0 500 1,000 1,500 2,000 2,500 3,000

S-read Length, bp

Histogram distribution of the number of S-reads by HiFi read length,
in base pairs for Kinnex 12-fold 16S rRNA library. (Example Revio
system + SPRQ data shown.)
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Example Kinnex 12-fold bulk 16S rRNA library preparation QC results

Kinnex 12-fold 16S rRNA library prepared from mock microbial community genomic DNA
16S amplicon DNA QC

[FU] /\6\,
1.7 kb size mode *
1000
500
o

% ¥

I I I I I I I [ I I I I

35 100 150 200 300 400 500 700 2000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for pooled 16S amplicon DNA samples
generated from mock microbial community genomic DNA (ATCC MSA-1003 20 Strain Staggered Mix).

Example sample multiplexing design for 1,536-plex Kinnex 16S rRNA library
384-plex 16S PCR x 4-plex Kinnex adapter barcoding — Total sample multiplex level = 1,536-plex

ZymoBIOMICS
Fecal Reference
96 barcoded samples

PacBie

ZymoBIOMICS Gut
Microbiome Standard
96 barcoded samples

ATCC MSA-1002 ATCC MSA-1003
20 Strain Even Mix 20 Strain Staggered Mix
96 barcoded samples 96 barcoded samples

4 Kinnex
barcoded
adapters

Final Kinnex library yield is typically
sufficient to run the following
number of SMRT Cell acquisitions:

Final Kinnex 16S rRNA library QC

17173

>8 acquisitions for Revio system using
SPRQ-Nx chemistry

>8 acquisitions for Vega system using
SPRQ-Nx chemistry

2366
6525
73

LI

éoo
=]
—oay

=]

42000-|| 41432
185500

&
=3
8
2

1200
10000—

Size (bp)

Example Femto Pulse DNA sizing QC analysis results for final Kinnex
16S rRNA library.

gDNA input for 16S PCR 1.1 ng
16S amplicon DNA input Kinnex PCR
: . 5000 ng
products for Kinnex array formation
Post-nuclease treatment 750 ng
& final library cleanup yield (%) (15%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~20% when using mock microbial community
genomic DNA for Kinnex full-length 16S rRNA library construction.
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Example Kinnex 8-fold 16S rRNA sequencing results
[ Revio system? ]

Kinnex 8-fold 16S rRNA library prepared from mock microbial community gDNA sample mixture (384-plex)

Raw Data Report HiFi Read Length & Read Segmentation Metrics
g = . 9,000,000 -
. Most CCS read lengths . _— _1_2'6 kb Mean
A are ~10 — 15 kb : - G HiFi Read Length
e 3 7,000,000 1
= 1]
g oow0 % 6,000,000 1 For Revio Kinnex 8-fold 16S rRNA libraries
~ 10,000
® 8 = 5,000,000 - Yield of HiFi reads is ideally >6 Million
& 5000 oo S5 (= hes . . a_n .
3 3 = . Yield of segmented reads is ideally >50 Million
g 8 o Mean S-read length should be consistent with
& 100 o = 3,000,000 expected 16S amplicon length (~1.5 kb)
0 - % of reads with full arrays is ideally >80%
200 o Mean array size is ideally >7.0 segments
0 1,000,000 1
.0000 0 | I | I | |
SR I @9@ upt;t‘ @F’P 0 5,000 10,000 15,000 20,000 25,000
Polymerase Rea; Length v Read Length' bp
Raw Base Yield 1,837 Gb HiFi Reads 10.0 M Input HiFi Reads 10.0 M
Mean Polymerase Read Length 103.0 kb HiFi Base Yield 126.1 Gb Segmented reads (S-reads) 795M
71% Mean HiFi Read Length 12.6 kb BRI (B G ARG 142 80
] - ] Percent of reads with full arrays 97.9%
Median HiFi Read Quality Q39
Mean array size 797
HiFi Read Mean # of Passes 13 (concentration factor) .
Example sequencing metrics for a Kinnex 16S rRNA library sample For Kinnex 16S rRNA libraries, per-Revio SMRT Cell acquisition HiFi For Kinnex 8-fold 16S rRNA libraries, per-Revio SMRT Cell
run on a Revio system with Revio SPRQ polymerase kit / 130 pM on- read counts were typically >6 Million depending on the final library segmentation read counts were typically >50 Million.
plate loading concentration (OPLC) / 24-hrs movie time. insert size and P17 loading performance.

P B.‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorte{24
qc | library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



Example Kinnex 12-fold 16S rRNA sequencing results
[ Revio system? ]

Kinnex 12-fold 16S rRNA library prepared from mock microbial community gDNA sample mixture (384-plex)
Raw Data Report HiFi Read Length Read Segmentation Metrics

o 7200.000 4 18.7 kb Mean Majority of HiFi reads B
Most CCS read lengths _ o e contain 12-segment arrays - 11x
100,000 are ~17 — 20 kb <3 6,400,000 1 HiFi Read Length - o
50,000 . .
. wn 5.600,000 1 - o
%n 20,000 00100 E 2,800,000 For Revio Kinnex 12-fold 16S rRNA libraries - -
3 2 5 4.000,000 1 Yield of HiFi reads is ideally >6 Million - =
g 8 5 Yield of segmented reads is ideally >70 Million B
g 2000 £ 3.200,0001 Mean S-read length should be consistent with [ E
€ 100 . 2 2,400,000 expected 16S amplicon length (~1.5 kb) o -
500 % of reads with full arrays is ideally >80% - ,
0.0000 1,600,000 S x
o Mean array size is ideally >11.0 segments - .
800,000
100 0.0000 - Ix
S & S & & S & & S & 0 0 10"000 20,b00 30,‘000 40"000 3 2500 5000 7500 1oooone“1is:;h t';srm 17500 20000 22500 25000
R Read Length, bp ‘
Polymerase Read Length
Raw Base Yield 1,400 Gb HiFi Reads 7.7 M Input HiFi Reads 7.7M
Mean Polymerase Read Length 80.5 HiFi Base Yield 144.5 Gb Segmented reads (S-reads) 91.2M
69% Mean HiFi Read Length 18.7 kb BRI (B G ARG (491D
] - ] Percent of reads with full arrays 96.1%
Median HiFi Read Quality Q34
Mean array size 118
HiFi Read Mean # of Passes 7 (concentration factor) .
Example sequencing metrics for a Kinnex 16S rRNA library sample For Kinnex 16S rRNA libraries, per-Revio SMRT Cell acquisition HiFi For Kinnex 12-fold 16S rRNA libraries, per-Revio SMRT Cell
p q g ry p p q p
run on a Revio system with Revio SPRQ polymerase kit / 130 pM on- read counts were typically >6 Million depending on the final library segmentation read counts were typically >70 Million.
plate loading concentration (OPLC) / 24-hrs movie time. insert size and P17 loading performance.

P B.‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorte{25
qc | library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



Example Kinnex 8-fold 16S rRNA sequencing results
[ Vega system’ ]
Kinnex 8-fold 16S rRNA library prepared from mock microbial community gDNA sample mixture (384-plex)

Raw Data Report HiFi Read Length & Read Segmentation Metrics

8,000,000
Most CCS read lengths i 12.6 kb Mean
100,000 are ~10 — 15 kb 7,000,0001  HiFi Read Length
50,000 aip
, 6:000,000
"é j::‘: o100 § 5 500,000 For Vega Kinnex 8-fold 16S rRNA libraries
5 P il Yield of HiFi reads is ideally >4 Million
g . § ; 4,000,000 1 Yield of segmented reads is ideally >40 Million
g 200 € 5.000.000 Mean S-read length should be consistent with
& 1o oo 27 expected 16S amplicon length (~1.5 kb)
08 i 2,000,000 % of reads with full arrays is ideally >80%
- |°°°°° Mean array size is ideally >7.0 segments
o 1,000,000

0 T T T T T T
& & 0 5,000 10,000 15,000 20,000 25,000

R R A A
¥ Read Length, bp

Polymerase Read Length

Mean Polymerase Read Length 101.0 kb HiFi Reads 7.9M Input HiFi Reads 7.9M

Loading level 73% HiFi Base Yield 99.9 Gb Segmented reads (S-reads) 63.0M
Example sequencing metrics for a Kinnex 16S rRNA library sample Mean HiFi Read Length 12.6 kb Mean length of S-reads 1.6 kb
run on a Vega system with Vega SPRQ polymerase kit / 80 pM on- Percent of reads with full arrays 98.2%
plate loading concentration (OPLC) / 24-hrs movie time. Median HiFi Read Quality Q40
Mean array size 797
HiFi Read Mean # of Passes 10 (concentration factor) :
For Kinnex 16S rRNA libraries, per-Vega SMRT Cell acquisition HiFi For Kinnex 8-fold 16S rRNA libraries, per-Vega SMRT Cell acquisition

read counts were typically >4 Million depending on the final library segmentation read counts were typically >40 Million.
insert size and sample loading performance.

P CBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorte{26
a library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



Example Kinnex 12-fold 16S rRNA sequencing results

[ Vega system’ ]

Kinnex 12-fold 16S rRNA library prepared from mock microbial community gDNA sample mixture (384-plex)
Raw Data Report HiFi Read Length & Read Segmentation Metrics

Most CCS read lengths e - 3:200.000 1 H1Fglg kt:j I\In_eanth
100,000 _ IFl Rea en
are ~17 — 20 kb 2,800,000 | g
50,000
£ 20,000 e 42,400,000 : ; :
g @ For Vega Kinnex 12-fold 16S rRNA libraries
- 10,000
¥ o 8 i 2000000 Yield of HiFi reads is ideally >4 Million
;, 3 5 1,600,000 1 Yield of segmented reads is ideally >50 Million
g 2w - £ Mean S-read length should be consistent with
o - .
£ Lo 2 1,200,000 expected 16S amplicon length (~1.5 kb)
0 . 800,000 - % of reads with full arrays is ideally >80%
200 Mean array size is ideally >11.0 segments
400,000 1
100
1
0 T T T T = T T T T
RO s \a“ K $ vPQ .&9& '&9@ @9@ @9@ 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Read Length, bp

Polymerase Read Length

Mean Polymerase Read Length 64.1 kb HiFi Reads 5.2 Input HiFi Reads 52M
Loading level 67% HiFi Base Yield 99.9 Gb Segmented reads (S-reads) 60.6 M
Example sequencing metrics for a Kinnex 16S rRNA library sample Mean HiFi Read Length 19.3 kb Mean length of S-reads 1.6 kb
run on a Vega system with Vega SPRQ polymerase kit / 80 pM on- Percent of reads with full arrays 95.8%
plate loading concentration (OPLC) / 24-hrs movie time. Median HiFi Read Quality Q34
Mean array size 118
HiFi Read Mean # of Passes 6 (concentration factor) '
For Kinnex 16S rRNA libraries, per-Vega SMRT Cell acquisition HiFi For Kinnex 12-fold 16S rRNA libraries, per-Vega SMRT Cell
read counts were typically >4 Million depending on the final library acquisition segmentation read counts were typically >50 Million.

insert size and sample loading performance.

P CBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorte,{z7
a library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



Improving sequencing performance of “difficult” 16S samples

Performing AMPure PB bead size-selection on Kinnex 16S rRNA libraries can help improve sample loading of
challenging metagenomic samples

Sample Name .P1 % Gb Yield Mean Length
[ Revio system ]
26 46 Q29

16S_Kinnex_library_SOP 18,813 bp

16S_Kinnex_library_3.1X AMPure 80 87 18,851 bp Q28

Some bacterial 16S samples may have carry-over contaminants present leading to low sample (P7) loading
on PacBio long-read systems
— Using AMPure size-selection (3.1X 35% AMPure PB beads) can help mitigate this issue

L]
PGCBl‘ 7 Example data shown were obtained for a Kinnex 16S rRNA library run on a Revio system with Revio v1 chemistry. 128
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Technical resources for Kinnex 16S rRNA library preparation, sequencing &
data analysis

Metagenomic DNA sample preparation resources

. Based on prior PacBio experience, the PowerFecal Pro DNA Kit (QIAGEN) extracts DNA of sufficient quality for the Kinnex full-length 16S rRNA library preparation workflow.

Kinnex library preparation literature & other resources

. Application note — Kinnex 16S rRNA kit for full-length 16S sequencing (102-326-601)

. Procedure & checklist — Preparing Kinnex libraries using Kinnex 8-fold prep kit (103-920-900)

. Procedure & checklist — Preparing Kinnex libraries using Kinnex 12-fold prep kit (103-921-000)

. Technical overview — Kinnex library preparation using Kinnex prep kits (103-911-600)

. Technical overview — Kinnex library preparation using Kinnex 8-fold prep kit (103-916-000)

. Technical overview — Kinnex library preparation using Kinnex 12-fold prep kit (103-916-100)

. Whitepaper — Bulk and single-cell isoform sequencing for human disease research (102-326-576)

Data analysis resources

. SMRT Link Kinnex full-length RNA troubleshooting guide (103-552-100)

. SMRT Link Kinnex single-cell troubleshooting guide (103-516-100)

. SMRT Link MAS-Seq troubleshooting guide (102-994-400)

. SMRT Link software installation guide [ Link ]

. SMRT Link user guide [ Link ]

. SMRT Tools reference guide [ Link ]

. Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link [ Link ]
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Technical resources for Kinnex full-length 16S rRNA library preparation,
sequencing & data analysis

Posters & publications

. Anderson, M.A.J. et al. (2025) Unlocking River Biofilm Microbial Diversity: A Comparative Analysis of Sequencing Technologies. Molecular Ecology Resources [ Link ]
. PacBio PAG poster (2025) — High-resolution microbiome species profiling at scale with the Kinnex kit for full- length 16S rRNA sequencing [ Link ]

. PacBio ASM Microbe poster (2024) - Microbiome species profiling at scale with the Kinnex kit for full-length 16S rRNA sequencing [ Link ]

. PacBio PAG poster (2024) — Increasing the throughput of full-length 16S sequencing with Kinnex kits [ Link ]

. ArKhafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology [ Link ]

. Notario, E. et al. (2023) Amplicon-based microbiome profiling: from second- to third-generation sequencing for higher taxonomic resolution. Genes [ Link ]

Webinars

. PacBio webinar (2025) — Unlocking human microbiome clarity with PacBio HiFi sequencing [ Link ]

. PacBio video (2024) — Kinnex explained — how concatenating smaller amplicons increases throughput for PacBio HiFi sequencing [ Link ]
. PacBio PRISM webinar (2024) — Let’s stick together — exploring PacBio Kinnex kits [ Link ]

. PacBio webinar (2023) — Increasing the throughput of full-length 16s and RNA-Seq with Kinnex kits [ Link ]

. PacBio webinar (2023) — Creating a reliable microbiome testing service for companion animal health using PacBio sequencing [ Link ]

Example PacBio data sets

ZymoBIOMICS Fecal Reference with TruMatrix Technology

(human) [ Link | HiFi long read Sequel Il & Revio systems
Kinnex 16S rRNA sequencing Mixture: ZymoBIOMICS Gut Microbiome Standard,
ZymoBIOMICS Fecal Reference with TruMatrix ™ - .
HiFi long read Sequel Il & Revio systems

Technology, ATCC 20 Strain Even Mix Genomic Material,
ATCC 20 Strain Staggered Mix Genomic Material [ Link ]
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https://www.medrxiv.org/content/10.64898/2026.08.18.26360476v1
https://www.pacb.com/wp-content/uploads/2025_01_PAG_Wilkinson_Kinnex16S_poster.pdf
https://www.pacb.com/wp-content/uploads/2024-ASM-microbiome-species-profiling-at-scale-Kinnex-kit-full-length-16S-rRNA-sequencing.pdf
https://www.pacb.com/wp-content/uploads/PAG-2024-16S-sequencing-with-Kinnex.pdf
https://doi.org/10.1038/s41587-023-01815-7
https://doi.org/10.3390/genes14081567
https://programs.pacb.com/l/1652/2025-10-07/458lf4?utm_source=website&utm_medium=not_applicable&utm_term=button&utm_content=eventsPage&utm_campaign=2025-09-Webinar-Human-Microbiome-OnDemand
https://youtu.be/NICUp8C6rms?si=Gh5DOSKhemP_Mm9h
https://youtu.be/1KmXvqbrlds?si=JITjY_VIG1NAATkS
https://programs.pacb.com/l/1652/2024-01-08/44c96c?_gl=1*vl5a0f*_gcl_au*MTM5NDM3NTE5LjE3NTU1Mzk2NDk.*_ga*MTE1NTIyMDMyNC4xNzU1NTM5NjQ5*_ga_TSCERCM0J4*czE3NjI1Mjg5NzIkbzE1MCRnMSR0MTc2MjUzMjE3MSRqNjAkbDAkaDA.
https://youtu.be/NzQ3z6O7vvg?si=5Fr-yI2j8sAj8n-t
https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/
https://downloads.pacbcloud.com/public/dataset/Kinnex-16S/
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Preparing Kinnex single-cell libraries with ArgenTag kits: Getting started

Application-specific

educational literature

PacBie

PACBIO LITERATURE
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Trunsriptoma k.

oo sequescing

Application mete ~ Kinnax 163 (RSA ki for fulllangih 165 segusncing

Agplication ot ~ Kinnex fdengeh ANA kit orisoform sequencing

PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Application-specific

protocol documentation

Technical Note

single-cell isoform Sequencing with
ArgenTag and PacBio® Kinnex™ kits

% ArgenTag  PacBi®

Overview

This technical note outlines the experimental conditions for preparing PacBio Kinnex libraries using
DNA generated with the ArgenTag Single-Cell RNA kit for Long-Read Sequencing.

ArgenTag cDNA is compatible with both the Kinnex full-length RNA kit (8-fold concatenation) and

the Kinnex 165 rRNA kit (12-fold concatenation). The choice of kit depends on the experimental goal:
the 8-fold kit maximizes read length, while the 12-fold kit maximizes sequencing throughput.

ArgenTag Single-Cell Kit for Long-Read Sequencing
PacBio Kinnex 8-fold PacBio Kinnex 12-fold

Kinnex full-length RNA kit Kinnex 165 rRNA kit
For maximized reac-length For maximized number of reads.

Figure 1: PacBio Kinnex kit opti ible with the ArgenTag Sii Kit for Long-Read Sequencing.

Required materials and equipment ArgenTag single-cell long cDNA

« ArgenTag Single-Cell kit (cat #ATO01-SD2)
for Long-Read Sequencing and third party Kinnex PCR
materials_described in section 3 of the
protocol 1]

 For the CDNA cleanup (step 8C), we
recommend AMPure® PB beads (PacBio
cat #100-265-900)

Kinnex array

© Reagents and equipment from the DNA damage repair
selected Kinnex protocol [2, 3], starting
from the Kinnex PCR step.

Nuclease treatment and cleanu
« Note that the TSO artifact removal step is 2

not required. ArgenTag cDNA is inherently
TSO artifact-free, streamlining  library
preparation to ~5 hours.

Figure 2 Library preparation workflow for

ZArgenTag  PacBie argentag.com -1

Preparing Kinnex™ libraries using the PacBi@®
Kinnex 8-fold prep kit

Procedure & cf

express 2.0kit, 165 RNA amplicons, of othe
sequenced on PacBio® Vega™ .

using the Kinnex fulllength RA

Reactions supported per kit 12

Werkfiow trme 1 day for up t0 12 Kbraries

for Revio SPRQ' * system

Number of supy »2 acqy s for Vegs

o3
chemistry on the Vega® system

ONA quantity 35 ng of Kinnex-compatble amplicons (e CONA, 165 1RNA, or ather)
Average insert size 500-3000bp
Expected Kinnex Iibeary size range 12-20kb

©2026 Pacsio. Allrights reserved. Research use only. Not for Use In agnoste proceoures PacBi®

103300600 REVO1 Saptember 2026

Application-specific

technical overviews

PacBi
Technical overview 1

Kinnex library preparation using . !
lfinn%?l.d prep kit e

-

%

. };a?f ‘

<

Example sequencing performance for Kinnex single-cell RNA libraries

prepared with human cDNA [ Revio system + SPRQ chemistry’]

Kinnex single-cell RNA 5' library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 5 kit
Raw Data Report HIFi Read Langth

entation Matrics

PacBie

Technical note — Single-Cell isoform
Sequencing with ArgenTag and PacBio
Kinnex kits [ ArgenTag ]

Technical documentation describing the
workflow for preparing PacBio Kinnex single-cell
libraries with single-cell cDNA generated using
ArgenTag Single-Cell RNA kit for Long-Read
Sequencing.

Procedure & checklist — Preparing Kinnex
libraries using Kinnex 8-fold prep kit (103-
920-900) or Kinnex 12-fold prep kit (103-921-
000) [PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Technical overview — Kinnex library
preparation using Kinnex 8-fold prep kit (103-
916-000) or Kinnex 12-fold prep kit (103-916-
100) [ PacBio ]

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for preparing Kinnex single-cell libraries with ArgenTag
Single-Cell RNA kit for Long-Read Sequencing

Technical note — Single-Cell isoform Sequencing with ArgenTag and PacBio Kinnex kits (ArgenTag) describes the workflow for
preparing PacBio Kinnex single-cell libraries with single-cell cDNA generated using ArgenTag Single-Cell RNA kit for Long-
Read Sequencing

Technical Note - o 0
e . Overview
single-cell isoform Sequencing with ArgenTag Technical note _
ArgenTag and PacBio” Kinnex™ kits (o ArgenTag single-cell ) | Single-Cell isoform Sequencing with » ArgenTag Technical note (ArgenTagq)
ore SRR mern —— === | ArgenTag and PacBio Kinnex kits outlines the experimental conditions for
= PacBi —t— e . . . 0 R
ArgenTag  PacBi® = == (ArgenTag) preparing PacBio Kinnex libraries using
- = = cDNA generated with the ArgenTag
overview - Single-Cell RNA kit for Long-Read
This technical note outlines the experimental conditions for preparing PacBio Kinnex libraries using B N .
cDNA generated with the ArgenTag Single-Cell RNA kit for Long-Read Sequencing I o » oeR N Seq uencing
ArgenTag cDNA is compatible with both the Kinnex full-length RNA kit (8-fold concatenation) and i innex /

the Kinnex 165 rRNA kit (12-fold concatenation). The choice of kit depends on the experimental geal:

the 8-fold Kit maximizes read length, while the 12-fold kit maximizes sequencing throughput. .. . O Al’genTag cDNA is Compatible with both
the PacBio Kinnex 8-fold prep kit and the
Kinnex 12-fold prep kit

ArgenTag Single-Cell Kit for Long-Read Sequencing

e Kinnex array formation
.

"y
innex full-leny i innex rl i - - L] i i I
gorma;irlr:\lzedg:gaﬁti‘:n;t[h Eormalisngnzz:?\:jr;berbfreads . PaCBIO Procedure & CheCklISt The ChOICe Of Klnnex prep klt depends on
i H .
Figure & PacBio Kinnax kit options sompatible with the ArgenTag Single-Call ANA Kit or Long-Read Sequencing, ©  onA damage repar Preparing Kinnex libraries using Kinnex the experimental goal:
8-fold prep kit (103-920-900) + Kinnex 8-fold kit maximizes read
Required materials and equipment ArgenTag single-cell long cDNA Nuel weat " Q Iength, Wh'le the KinneX 12'f°|d
uclease treatmen . . . , . . . P .

* ArgenTag Single-Cell kit (cat #ATOO1-SD2) \0 + cleanup ) Preparing Kinnex libraries using Kinnex kit maximizes sequencing

atarags Gecribed  Sbotion 3 of the Bl ey 12-fold prep kit (103-921-000) throughput

protocol [1].
® For the cDNA cleanup (step 8C), we Kinnex array

eeeeeeee d AMPure® PB beads (PacBio

cat #100-265-900).
e Reagents and equipment from the DNA damage repair

selected Kinnex protocol [2, 3], starting

from the Kinnex PCR step
# Note that the TSO artifact removal step is

Too  Wtiact e seamiining. Horary Fgre & Uksy propmrmtion woriw tor

preparation to ~5 hours. sin, DNA. Steps includ, -_—

Ki DNA darmage repai
a up

< ArgenTag PacBi® argentag.com -1

o
PGCBl‘ 7 Learn more about how Parse technology uniquely labels cells without needing to isolate individual cells at Parse Biosciences website. 135
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Workflow overview for preparing Kinnex single-cell libraries with ArgenTag
Single-Cell RNA kit for Long-Read Sequencing

Follow ArgenTag ArgenTag Single-Cell RNA kit procedure? to generate single-cell cDNA samples suitable for
Kinnex library prep and HiFi sequencing on PacBio long-read systems

1. ArgenTag single-cell cDNA generation

Kinnex PCR

3 Kinnex array formation

4 DNA damage repair

: g N
-— -— i -—

5. Nuclease treatment + cleanup

o
PGCBl‘ 7 For single-cell cDNA generation procedure details, refer to Procedure & checklist— ArgenTag Single-Cell kit for Long-Read Sequencing handbook available from the ArgenTag website.

ArgenTag and PacBio Kinnex kits

ArgenTag single-cell ArgenTag single-cell cDNA generation workflow? (Step 1)
cDNA generation
procedure overview’
Technical note — Single-Cell
isoform Sequencing with

1: Load the ArgenTag chip

Pipette your cell suspension onto the
ArgenTag microwell chip. Cells will settle
into individual microwells by gravity.

5 min

)

[ ArgenTaq ]

= ArgenTag

ArgenTag single-cell cDNA generation
procedure key steps 2: Capture and barcode

Single-cell cDNA material first needs to be

generated as described in the ArgenTag protocol’

Procedure & checklist— ArgenTag Single-Cell
kit for Long-Read Sequencing handbook

w— a
—_ " .
\ I 5 Procedure & checklist —

Add the barcoded magnetic beads to pair g
with the cells in microwells. Lyse the cells <
in place and recover the beads withthe && & &
poly-A mRNA.

15 min

000
Oﬁﬂn
Uogn
0002

0 Y
000”
0 0000

— ol @ ArgenTag Single-Cell kit 3: Reverse transcribe and amplify
= for Long-Read Sequencing [ I I ] ﬁ
P handbook [ ArgenTag e e
“}‘/J‘ andbook | ArgenTag | Perform the reverse transcription with the L L ! )
- . . e e — 30 min
magnetic beads, and amplify to generate E
: i ) full-length, barcoded cDNA. o ee—
Use the generated cDNA as input into the PacBio — —
; CT———F
Kinnex 8-fold prep protocol (103-920-900) or — —
Kinnex 12-fold prep protocol (103-921-000) = —!

starting at Step 3: Kinnex PCR.

—_
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Workflow overview for preparing Kinnex single-cell libraries with Parse
Evercode Whole Transcriptome kits (cont.)

Parse single-cell cDNA samples may be used for Kinnex library construction by following PacBio Procedure &
checklist — Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300)

1. ArgenTag single-cell cDNA generation I

Kinnex PCR
Kinnex array formation

DNA damage repair

b w N
-— -— i

Procedure & checklist — Preparing
Kinnex libraries using Kinnex 8-fold
prep kit (103-920-900) or Kinnex 12-

5. Nuclease treatment + cleanup

PacBi®

PacBio Kinnex library

construction procedure?’

fold prep kit (103-921-000) ==

PacBi®

1. ArgenTag single-cell cDNA generation

— See ArgenTag Technical note

Technical note — Single-Cell isoform Sequencing with ArgenTag and PacBio Kinnex kits

(ArgenTag)

Kinnex single-cell library construction workflow (Steps 2 — 5)

Kinnex PCR

Kinnex single-cell library prep procedure

2

0 Safe stop

key steps [ 5

Kinnex array

Following cDNA QC per the ArgenTag user
manual: Ideal cDNA profile should have an

7

o Safe stop

average peak above 1,200 bp with fragments in [ 4
the 1,000-5,000 bp range exceeding 30% of total

DNA repair

molecules

|

O Safe stop

Proceed directly to Kinnex PCR step using 35 ng [5

Nuclease treatment and cleanup

input for 8-fold concatenation using Kinnex 8-fold
prep kit (103-920-900) or 12-fold concatenation
using Kinnex 12-fold prep kit (103-921-000)
Library preparation then continues according to
the respective PacBio Kinnex protocol

Following sample setup ABC, prepare libraries for
sequencing using SMRT Link Run Design using
same parameters as standard Kinnex libraries
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.argentag.com/pacbio

SMRT Link informatics and secondary analysis recommendations for Kinnex
single-cell libraries generated with ArgenTag Single-Cell RNA kit
Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads

» Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads (S-reads)
» The S-reads will contain the original ArgenTag single-cell cDNA barcode information

» S-reads can be demultiplexed and analyzed using methods described in Technical note — Single-Cell isoform Sequencing with ArgenTag and PacBio
Kinnex kits [ ArgenTag ]’

SMRT Link read segmentation workflow

- A B C D E
HiFi reads I N N N S S S R
ll Read 1 Read 2 Read 3 Read 4

[ [ ] I [ ]
L e ]
Transcript polyA cBC 3

P q CBi ‘ 1 Refer to ArgenTag website or Technical note — Single-Cell isoform Sequencing with ArgenTag and PacBio Kinnex kits [ ArgenTag ] and ArgenTag single-cell read demultiplexing pipeline

website [ ArgenTag GitHub ] for secondary analysis recommendations using command line and community tools. 138
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SMRT Link informatics and secondary analysis recommendations for Kinnex
single-cell libraries generated with ArgenTag Single-Cell RNA kit (cont.)

Segmented reads (S-reads) can be demultiplexed and analyzed using ArgenTag + PacBio tools

« S-reads can be demultiplexed and analyzed using the bioinformatics pipeline described below?:

AT taggy demux + update_rc.sh + PBlso-Seq pipeline description ArgenTag single-cell read demultiplexing workflow

* Input: S-reads (.bam) Basecaller | basecalling

» Steps: AT Taggy Demuxer, + update_rc.sh +, PB Iso-Seq workflow (step 6+),
Pigeon. Fa”g/ Raw read file(s) J
« Output: GTF, gene and isoform classification, gene- and isoform-level count et

matrix, isoform classification.
taggy_demux | read demultiplexing

v

v
ArgenTag Taggy D } ____________________________ |
rgenia al emuxer

¢ Pachi ffnyo e demux.sorted.bam PacBio --out-fmt=flames --out-fmt=sam |
+ samtools sort J [ScseqiResiate v Lo oo D
/ \
fast Demultiplexed sam Demultiplexed | Gidier OUt%LIJt fgrmats :
b eetat " q| read file(s) read file(s) : p‘:sfs' te VL‘?" ;
Skera Segmented Reads cstats_report.isy N _"_O_u_'_r?_ ?E‘ _'cfrl o

bam format

Y

I
v v
Argentag RC Tag | - corrected sorted bam | p,ogjg j5o-Seq FLAMES-based or other Iso-Seq or other
— Updater > Step 6+ downstream analysis downstream analysis
update_rc.sh pipe“ne pipeline
PacBi® | [0 .aer — b
ArgenTag GitHub
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Preparing Kinnex single-cell libraries with
Parse Evercode Whole Transcriptome kits



Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome
kits: Getting started
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Technical note
PREPARING KINNEX™ SINGLE-CELL LIBRARIES
WITH PARSE BIOSCIENCES EVERCODE™ WT KITS

Overview
Parse Evercode long cDNA-

‘amodified workfiow for preparing Pac8io® Kinnex single-cell
liraries with single-cell or single-nucleus CDNA generated using

ol ,the
WT and WT Mii kits. This workflow has not been tested using X
the Evercode WT Mega kit (2) TS0 PCR (custom primers)
Required materials and equipment

+ Referto all materials described in the Kinnex single-cell
protocol! TS0 artifact removal

- Single-cell o single-nucleus cDNA from the Parse Biosciences
Evercode WT or Evercode WT Minikits
- Note that the CDNA needs to be generated as escribed

in the Parse protocols?for efther the Evercode WT or Kinnex PCR
Evercode WT Mini up through the end of those protocols’ @ Ex
section 2. Then use either the 15 ng (from the WT
protocol) or 6075 ng (from the W Mini protocol) of the
‘generated CDNA as input into the workflow at right (see
Figure 1),

« Parse \ppendix 1)

Kinnex array

i

Library preparation

Library follow -

cellprotocol’ with modifications outiined below. Workflow ® DNA damage repair
gle-cell or

produced by the Parse Biosciences Evercode WT and WT Mini

kits.

1 @ ) Nuclease treatment and cleanup
Complete the Evercode WT or Evercode WT Mini protocol o

up through section 2 Figu celibraries rom

Carry out QC as described in the Parse Biosciences user o

manual (see the figure at the end of section 2, Expected

post-ampification sublibrary CDNA size distributior). While

g 3
shorter (<500 bp) material

< RARSE PacBi®

PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Technical note — Preparing Kinnex single-cell
libraries with Parse Evercode Whole
Transcriptome kits (102-326-610) [PacBio]

Technical documentation describing a modified
workflow for preparing PacBio Kinnex single-cell
libraries with single-cell or single-nucleus cDNA
generated using Parse Biosciences Evercode
Whole Transcriptome products.

protocol documentation

Preparing Kinnex™ libraries using
Kinnex single-cell RNA kit

Procedure & checklist

Before you begin

This procedure describes the workflow for constructing single-cel Kinnex libraries from 10x Chromium 3'or ' CONA
using the Kinnex single-cell RNA kit for fibrary prep and sequencing on PacBio® Sequel® I, Sequel lie. Vega™, and Revio®

Next GEM Single Cell 3'kit (v3.1 o
y with 10x products, please consut

igle-cell cCONA generated using the 10x Chrormy
ngle Cell 5"kit (v2. v3). For a fulllist of compat?

Overview

Samples per kit 12
Viorkflow time 3 days for up 10 12 samples
>8 SMRT Cells for Revio® using SPRQ™ chemistry
SNRT® el
e OO SHE T Deli fex >2 SMRT Cells for the Vega® or Revio® (non-SPRQ) systems
Kinnex Rorary preparation >4 SMRT Cells for Sequel® 1/1le®
CONA input

>15 ng 10x CONA per sample
Quantity CONA concentration should be >1ng/L with Up 0 15 L in volume. See 3120
2.1 for 10x cONA input requirement

Average segment lengths 500-1,100 bp

Average 16-segment array lengths  10-17 kb

©2025 Pocsio. Al rigne
103254300 REVDS

o Posoch m . Wot e e i dgondc rucedioss .
PacBie

technical overviews

Technical overview Y

Kinnex library preparation using

Kinnex 16-fold prep kit -
V13,

oo i 1o 'y .

SMRT Link v26.2 o P
‘ ) B ._:"‘!.u - z

P

Example sequencing performance for Kinnex single-cell RNA libraries
prepared with human cDNA [ Revio system + SPRQ chemistry’]

Kinnex single-cell RNA & library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 5 kit
Raw Data Report HIFi Read Length entation Metrics

| 4Fi o Lorath

PacBie

Procedure & checklist — Preparing Kinnex
libraries using Kinnex 16-fold prep kit (103-
885-300) [PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Technical overview — Kinnex library
preparation using Kinnex 16-fold prep kit
(103-916-200)

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for preparing Kinnex single-cell libraries with Parse

Evercode Whole Transcriptome Kkits

Technical note — Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits (102-326-610) describes
a modified workflow for preparing PacBio Kinnex single-cell libraries with single-cell or single-nucleus cDNA generated using

Parse Biosciences Evercode Whole Transcriptome products

Technical note

PREPARING KINNEX™ SINGLE-CELL LIBRARIES
WITH PARSE BIOSCIENCES EVERCODE™ WT KITS

Overview

This technical note describes the experimental conditions of @ Parse Evercode long cDNA

a modified workflow for preparing PacBio® Kinnex single-cell
libraries with single-cell or single-nucleus cDNA generated using

Parse Evercode Whole e products, the
WT and WT Mini kits. This workflow has not been tested using .
the Evercode WT Mega kit. @ TSO PCR (custom primers)

Required materials and equipment
+ Refer to all materials described in the Kinnex single-cell

protocol! ® TSO artifact removal

« Single-cell or single-nucleus cDNA from the Parse Biosciences
Evercade WT or Evercode WT Mini kits

= Note that the cDNA needs to be generated as described

in the Parse protocols? for either the Evercode WT or Kinnex PCR

Evercode WT Mini up through the end of these protocols’
section 2. Then use either the 15 ng (from the WT
protocol) or 60-75 ng (from the WT Mini protocol) of the
generated cDNA as input into the workflow at right (see
Figure 1).

+ Parse Biosciences-specific amplification primers (Appendix 1).

Library preparation
Library preparation will follow the PacBic Kinnex single-

Kinnex array

cell protocol! with modifications outlined below. Workflow @ DNA damage repair

modifications begin with single-cell or single-nucleus cDNA
produced by the Parse Biosciences Evercode WT and WT Mini
kits.

1. Generate amplified cDNA per Parse Biosciences protocols.
Complete the Evercode WT or Evercode WT Mini protocol
up through section 2.

Carry out QC as described in the Parse Biosciences user
manual (see the figure at the end of section 2, Expected
post-amplification sublibrary cDNA size distribution). While
cDNA size ranges can vary, there should not be an excess of
shorter (<500 bp) material.

r

= PARSE
=== BIOSCIENCES

Figure 1 m
i its.

@ Nuclease treatment and cleanup

PacBi@®

Parse Evercode long
SC cDNA generation

~ ~

-

-

TSOPCR
(with custom primers)

TSO artifact removal

Kinnex PCR

Kinnex array

DNA damage repair

Nuclease treatment
and cleanup

PacBio Technical note

Preparing Kinnex single-cell libraries
with Parse Evercode Whole
Transcriptome kits (102-326-610)

[ Select to use either single-cell or single-

nucleus cDNA from Parse Biosciences
Evercode WT or Evercode WT Mini Kits ]

PacBio Procedure & checklist

Preparing Kinnex libraries using
Kinnex 16-fold prep kit (103-885-300)

o
PGCBl‘ 7 Learn more about how Parse technology uniquely labels cells without needing to isolate individual cells at Parse Biosciences website.

Overview

Parse whole transcriptome Kkits use split-
pool combinatorial barcoding to enable
scale-up of single cell projects to millions of
cells or nuclei?

This Kinnex library prep workflow has been
tested with single-cell or single-nucleus
cDNA generated using Parse Biosciences
Evercode WT and WT Mini kit whole
transcriptome products

This workflow has not been tested using
the Evercode WT Mega kit
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Workflow overview for preparing Kinnex single-cell libraries with Parse
Evercode Whole Transcriptome Kkits

Follow Parse Bioscience whole transcriptome kit procedure? to generate single-cell cDNA samples suitable for
Kinnex library prep and HiFi sequencing on PacBio long-read systems

1. Parse Evercode SC cDNA generation I Parse single-cell cDNA v Parse Evercode single-cell cDNA generation workflow’ (Step 1)

generation procedure Ll (CES EVERCODE™ WT KITS
overview’ =

Technical note — Preparing
Kinnex single-cell libraries with

Section 1: In situ cell /
nuclei barcoding

Section 2: cDNA capture

2. TSO PCR (with custom primers) and amplification

Parse Evercode Whole Barcoding round 1 cDNA capture Streptavidin magnetic bead
. Transcriptome kits (102-326-610) ' —
K} TSO artifact removal P B'. vl
I 2
ac PacBie et AR
Kinnex PCR
Parse single-cell cDNA generation cDNA template switch
procedure key steps s
Kinnex array formation - o

» Single-cell cDNA material first needs to be AAAAAAAAAAAIL.

generated as described in the Parse protocols? = 2

AAA..

for either the Evercode WT or Evercode WT
Mini kit up through the end of those protocols’
Section 2.

DNA damage repair

12/ O b {
-— i -— -— i -—

cDNA ampilification

7. Nuclease treatment and cleanup

Evercode WT User Guides
UMWT3300 or UMWT3100

ll

» Use either 15 ng (from the WT protocol) or 60-75
ng (from the WT Mini protocol) of the generated
cDNA as input into the PacBio Kinnex 16-fold
prep kit protocol (103-885-300) starting at Step
2: TSO PCR (with custom primers?).

P B" For single-cell cDNA generation procedure details, refer to Evercode WT User Guides (UMWT3300 or UMWT3100) available from the Parse Biosciences website.
qc | 2 Perform TSO PCR (Step 2) with Parse Biosciences-specific amplification primers (see Appendix 1 in Parse Technical note 102-326-610).
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Workflow overview for preparing Kinnex single-cell libraries with Parse
Evercode Whole Transcriptome kits (cont.)

Parse single-cell cDNA samples may be used for Kinnex library construction by following PacBio Procedure &
checklist — Preparing Kinnex libraries using the Kinnex 16-fold prep kit (103-885-300)

1. Parse Evercodesingle-cell cDNA generation

— See PacBio Technical note
Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits

1. Parse Evercode SC cDNA generation I

2. TSO PCR (with custom primers)

<_|

3. TSO artifact removal

Kinnex PCR

Kinnex array formation

DNA damage repair

7. Nuclease treatment and cleanup

This replacement is critical to adapt the Parse library termini to function with the Kinnex concatenation workflow.

12/ O b
-— i -— -—

Procedure & checklist — Preparing
Kinnex libraries using Kinnex 16-
fold prep kit (103-885-300)

PacBio Kinnex library
construction procedure?’

PacBie

PacBi®

PacBie

Kinnex SC library prep procedure key steps

Follow PacBio Kinnex 16-fold prep kit protocol

(103-885-300) (Steps 2 — 7) with modifications:

Generate amplified single-cell cDNA per Parse

Biosciences protocols. Complete theEvercode WT or

Evercode WT Mini protocol up through Section 2.
Carry out cDNA quantification and sizing QC as
described in the Parse Biosciences user manual.

Begin Kinnex 16-fold prep kit protocol from step
(TSO PCR) with the following modification: Follow

2

step 2.1 and use 5 uL of Parse Biosciences-specific

amplification primers as described in Appendix 1
instead of Kinnex 5’ or 3’ capture primer mixes.’

After running TSO PCR program, proceed with the

subsequent Kinnex workflow from cleanup with 1.5X

SMRTbell cleanup beads in the TSO PCR step
through the rest of the protocol.?

(102-326-610)

Kinnex single-cell library construction workflow (Steps 2 — 7)

Parse Kinnex

& o o
2 TSOPCR ] ez o 2 capture primer
b e .i': ‘._w - H"HH FWD
J, T i, [— s Ly ki
3 TS0 artifact removal ] "o » Kinnex
L e '/ capture beads
J, — ‘ &4 “
4 Kinnex PCR J ' ' ' '
= PCR1 PCR2 PCR3 ...PCR (n)
L [ o BEEEEE 0 I : R C I O B £ D [ ey SRR =
5 Kinnex array ]
[ 6 DNA repair J S

|7

Nuclease treatment and cleanup

L]
PGCBl‘ 2 Subsequent QC and library quantification can be carried out as described in the Kinnex 16-fold pre kit protocol (step 5.21 in 103-885-300).
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TSO PCR amplification primer oligo recommendations for preparing Kinnex
single-cell libraries with Parse Evercode Whole Transcriptome Kkits

Order custom TSO PCR amplification primers as described below from your preferred oligo vendor

Parse Biosciences-specific primers required for TSO PCR amplification step

» Order custom primers from your preferred oligo vendor
* An example of IDT code is shown at right
* Primers should be HPLC-purified

» Order these primers and reconstitute in TE buffer (10 mM Tris
HCI pH 8, 0.1 mM EDTA).

» Use 10 yM solutions of each of these primers in place of the
yellow-capped Kinnex 3’ capture primer mix or the red-
capped Kinnex 5’ capture primer mix in the Kinnex 16-fold
prep kit (103-836-900)

Parse Kinnex forward capture primer

/5Biosg/AA/ideoxyU/CTACACGACGCTCTT
CCGATCTCAGACGTGTGCTCTTCCGATC

o]
HN J\NH
T
&> 5 I 3

Parse Kinnex
capture primer Fwd

Parse Kinnex reverse capture primer
AAGCAGTGGTATCAACGCAGAG

51 TSO &
Parse Kinnex
capture primer Rev

o]
A
’ ’ HN NH
o 5 3 . y Fwd Rev o
F R J.I\ Parse Kinnex s “””/\/\--,,-!!-,,-!!-,,-!!! HN)LNH
R Y 7SO HN™ “NH capture primer Rev H H Fwd Rev
u“--"-..--u TSO! R R HﬁH Nz /\/\--__-"-..-!!-..-“!
;!! 5z ”“! -..-"-..-!!-..-!!! s 'tu,,/\/\ 5 _ 3 Rev Rev
R R = R Parse Kinnex !!!!!!!!!!!!! Rev Rev
TSOZEHHEEEEETSO) [ PR TS0 Capture primer Fwd o -,,-!!-,,-!!-,,-!!!
F R > HN” “NH Fuwd R
| HHEEHHHHHETSO) o H H Wi ev
F - - TSO PCR A P~ I
-!! !!!!!!!!!!!! TSO . . . . F d R
Step 2 in PacBio Kinnex single cell protocol : 8 W ev
TSOEF-T1S0| [ p 103-254-300 g p o NN -____"____"____"! Rev Rev
(;) ] -..-!!-..-!!-..-!!!

TSO PCR step in Kinnex single-cell RNA procedure uses a modified PCR primer (Parse Kinnex capture primer Fwd) to incorporate a biotin tag into

desired cDNA products with the correct structure.?

PacBi®

cDNA products with the correct structure.

The subsequent TSO artifact removal step (Step 3) in the Kinnex 16-fold prep kit protocol (103-885-300) uses streptavidin-coated Kinnex capture beads to pull down and enrich for biotin-tagged
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SMRT Link informatics and secondary analysis recommendations for Kinnex
single-cell libraries generated with Parse Evercode Whole Transcriptome Kits

Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads

* Note: The SMRT Link single-cell Iso-Seq workflow does not currently support analysis of Parse Biosciences data.
 Instead, Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads (S-reads).

» The S-reads will contain the original single-cell or single-nucleus cDNA-containing barcode information. Refer to Rebboah et al. (2021) (section Preprocessing of
LR-Split-seq data)? and Parse Biosciences long-read data processing guide? (login required) for secondary analysis recommendations using command line and

community tools.

SMRT Link read segmentation workflow

- A B C D E
HiFi reads I N N N S S S R

Read 1 Read 2 Read 3 Read 4
[ ] [ ] [ [ ]

S-reads

II

] | | |
TSO Transcript polyA UMI CBC 3

B e S

PqCBi‘ Rebboah, E., et al. (2021). Mapping and modeling the genomic basis of differential RNA isoform expression at single-cell resolution with LR-Split-seq. Genome biology, 22, 1-28 [ Link ]. 146
2 Workflow-for-Processing-Long-Read-Data-with-the-Parse-Biosciences-Pipeline. Parse Biosciences long-read data processing guide.
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Preparing Kinnex single-cell libraries with
Twist exome enrichment kits
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Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen
hybridization and wash kit v3: Getting started

Application-specific

educational literature
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PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Technical note

TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA

LIBRARIES WITH IDT xGEN HYBRIDIZATION AND WASH KIT V3

Overview
ForRNy d enrich 1 fulklength g the o
to whole 20kit

because t can capture more scform Gversity Of aIGEted i for argeted T
enes, requiring less sequencing depth and enabiing higher ichforbxoced gencs g eI xGen iy

Wash v3 protocol.
The PacBio® Iso-Seq for o
fulllength RN 3. Continu
genes!, highly similar paralogs or pseudogenes?, and low- (step 4) in the Kinnex full-length RNA protocol.
ding RNAS for 4, The targeted Kinnex library is compatible for sequencing
Targeted enrichment may be the right choice when the goal  on Sequel® Illle, Revio®, and Vega™ systems.
of sequencing s to:
- identify and quantify transcripts from a known set of o ko [Ny
genes
+ Characterize alternative ' starts and 3'ends v gt g g 07
" ottt e
+ Maximize sample muttplexing capacity
¥ Gonrte s engn
Reduce bioinformatics analysis time foriopimprrdcoorrasd

This technical note describes the procedure for targeted
enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex™
fulllength RNA liraries. IR cocuence n Seuetie. Veg.or

Required materials and equipment

. Fora comprehensiv st of materials and equipmen, Aot e Cod Sgrctn
please refer to the PacBio Kinnex full-length RNA
protocol* and the IDT xGen protocol”.

+ For CDNA generation, use the Iso-Seq express 2 0kit,
the IDT targeted enrichment

Figue 1Ly
using heiDT

g argead Kinnex fublength P s

® s
and Kinnex fulllength RNA fbvary construction. The SMRT® Link informatics and analysis
input to Iso-Seq express 2.01is 300 ng of total RNA, recommendations
ideally with RIN > 7. Lower-quality RNA may result in i th the
shorter CDNA, while total RNA lower than 100 ng may
resutin the incomplete capture of the full diversity of  the SMRT Link Read Segmentation and Iso-Seq workflow
the targeted genes. or through the command line. Note, however, that these
workflows do not have specific analyses for targeted gene
Library preparation lists:and will output gene and isoform information for all
Library preparation will follow the Kinnex full-length RNA detected transcripts.
protocol with modfications outlined here.

>XIDI' PacBi®

Application-specific
protocol documentation

Preparing Kinnex™ libraries using the PacBie®
Kinnex 8-fold prep kit

Procedure & checklist

Overview

tructing Kinnex™ 8-fold libraries from cONA generated using Iso-Seq

This procedure describes the workf
L pes of Kinnex-compatiole amplicons. The generated libranes can be

express 2.0kit, 165 1R
sequenced on PacBio®

Reactins supported per kit

Werkfiow trme 1 day for up t0 12 Kbraries
58 acquisitions for Revio SPRQ™/SPRO-Nx on the Revio® system

Number of supporh ‘ chemistry or »2 acqy s for Veg:
chemistry on the Vega® system

ONA quantity 35 ng of Kinnex-compatile amplicons (eg. CONA, 165 1RNA, or other)
Average insert size 500-3000bp
Expected Kinnex Iibeary size range 12-20kb
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Technical note — Targeted enrichment of
Kinnex full-length RNA libraries with IDT
xGen hybridization and wash kit v3 (102-326-

632) [PacBio]

Technical documentation describing the
procedure for targeted enrichment using IDT
xGen Hyb and Wash kit v3 for preparing Kinnex
full-length RNA libraries for PacBio sequencing.

Procedure & checklist — Preparing Kinnex
libraries using Kinnex 8-fold prep kit (103-
920-900) [PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Application-specific

technical overviews

PacBl

Technical overview
Kinnex library preparation using

Kinne‘ 8-fold prep kit -
vlas l'

SMRT Link v26.2
| PN10391600 Rev01 | Seprior 2026

Example sequencing performance for Kinnex single-cell RNA libraries

prepared with human cDNA [ Revio system + SPRQ chemistry’]

Kinnex single-cell RNA 5' library for PBMC single-cell cDNA sample frem 10x Chromium Single Cell Universal 5' kit
Raw Data Report HIFi Read Length entation Metrics

| 4Fi o Lorath

PacBie

Technical overview — Kinnex library
preparation using Kinnex 8-fold prep kit (103-
916-000) or Kinnex 12-fold prep kit (103-916-
100) [ PacBio ]

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for targeted enrichment of Kinnex full-length RNA libraries
with IDT xGen hybridization and wash kit v3

Technical note — Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen hybridization and wash kit (102-326-
632) describes the procedure for targeted enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex full-length RNA libraries

-
o Input RNA
quality control =
Technical note h Overview
TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA PacBio Procedure & checklist Cor RNA o taraeted
-’ . . . . .
LIBRARIES WITH IDT xGEN HYBRIDIZATION AND WASH KIT V3 © O\ cynthesis Preparing Kinnex compatible cDNA Or_ sequencing, arge e _
' E using Iso-Seq express 2.0 kit enrichment may be the right choice when
(102-396-000) the goal of sequencing is to:
-
cDNA amplification o H H i
.. ke e Identify and quantify transcripts from a
For RNA sequencing, targeted enrichment is considered a 1. Generate full-length cDNA using the Iso-Seq express — kn own Set Of g enes
favorable alternative to whole transcriptome sequencing 20kit. C g q 9 g
because it can capture more |§oform diversity of t_a(ge‘ted 2. Enrich for targeted genes using the IDT xGen Hyb ° ha ra Cte rize a |te m at|Ve 5 Sta I'tS and 3 en dS
poberai i i iiain o e L Detect lowly expressed transcript
sample multiplexing. i0® 1so-Seq® r B % _ . . °
full-length RNA sequencing has been used to capture single 3 (Cs(:::r;l)llenﬁzzl:(gl:r:he: zﬂtﬁ;ﬁiﬁmngﬁep Pac B 10 Tech ni Cal note etect low y eXp esse ansc Ip S
genes', highly similar paralogs or pseudogenes?, and low- Z 5 o Ar=afl R R 3
abundance long non-coding RNAS for annotation purposes®. 4. The targeted Kinnex library is compatible for sequencing Targeted enrichment of Kinnex full- Maximize Sample mU|t|p|eX|ng CapaCIty
Targeted enrichment may be the right choice when the goal on Sequel® II/lle, Revio®, and Vega™ systems. Target enrichment with i A X 0 o 0. g
of sequencing is to IDT xGen kit length RNA libraries with IDT xGen * Reduce bioinformatics analysis time
« dentify and quantiy transcripts from a known set of Rl o e o-Soq cmess 20 hybridization and wash kit v3 : :
genes 1 » Technical note — Targeted enrichment of
+ Characterize alternative 5' starts and 3’ ends = Enrich for targeted genes using IDT (M) . . . .
" Rl = os s — Kinnex full-length RNA libraries with IDT
+ Meinassamplemuliplesng capacty _— xGen hybridization and wash kit v3 (102-
+ Reduce bioinformatics analysis time S;:eﬁ: z:::: xlll:m 222 "I“gb"ary ; —_—
This technical note describes the procedure for targeted ¥ 326‘632) deSCFIbeS the procedure fOF
enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex™ Ki PCR . .
ki EEl o U targeted enrichment using IDT xGen Hyb
Required materials and equipment and Wash kit v3 for Kinnex full —Iength RNA
« For a comprehensive list of materials and equipment, il Analyze ::“'y:;w"" the R?: .ﬁ'g""":‘“:" e g
please refer to the PacBio Kinnex full-length RNA dloSeqiordiov n SURT® Lk Kinnex array formation I | bra rnes
protocol* and the IDT xGen protocol®. Figure 1. ating targeted Kinnex fullength RNA lbraries + cleanup . .
« For cDNA generation, use the Iso-Seq express 2.0 kit, b helr PaCBIO Procedure & Checkllst
which is compatible with the IDT targeted enrichment SMRT® Link informatics and analysis
and Kinnex full-length RNA library construction. The & o ” * il il il 1 il i
b al i e e ol fecommentations Preparing Kinnex {/brar/es using Kinnex
ideally with RIN > 7. Lower-quality RNA may resuit in Targeted Kinnex full-length RNA data can be analyzed the Nuclease treatment 8-fold prep kit ( 1 03-920-900)
shorter cDNA, while total RNA lower than 100 ng may same way as whole transcriptome Kinnex datasets using o +cl
result in the incomplete capture of the full diversity of the SMRT Link Read Segmentation and Iso-Seq workflow LN cleanup
the targeted genes. or through the command line. Note, however, that these
< p workflows do not have specific analyses for targeted gene
Library preparation lists and will output gene and isoform information for all
Library preparation will follow the Kinnex full-length RNA detected transcripts. - - —
plrortorZoI wmrm(odif‘((vrlations outline:i he;(e.u o :zgecallelggl‘jsl(nAdBlrég)
22<IDT PacBie -

o
PGCBl‘ 1 For step-by-step IDT hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001). 149
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

Pacaie Bulk Iso-Seq cDNA amplicon generation workflow

1. Input RNA QC L .
PacBio Kinnex library
i 1
¢ construction procedure [ 1 Input RNA quality control }
is +
2. CDNA synthesis + cleanup Procedure & checklist — Preparing Jz
¢ Kinnex libraries using the Kinnex 2 I B e s
8-fold prep kit (103-920-900) cDNA synthesis +cleanup 3 —
3.  cDNA amplification + cleanup . A T —
¢ POCBI. B ( 3 cDNA amplification + cleanup ] s
4. Target enrichment with IDT xGen kit I v
¢ Kinnex full-length RNA library prep 4. Target enrichment with IDT xGen kit
rocedure key steps —
5 Ki PCR P ) y P — See PacBio Technical note
- INNEX * For C_DNA generation, use the IS_O'Seq express. Targeted enrichment of Kinnex full-length RNA libraries
i 2.0 kit with 300 ng of total RNA input, ideally with with IDT xGen hybridization and wash kit v3 (102-326-632)
RIN>7.7 !
6. Kinnex array formation + cleanup * Library preparation will generally follow the
¢ Kinnex 8-fold prep kit protocol with the Kinnex bulk RNA library construction workflow
following additional steps:
7. Nuclease treatment + cleanup + Generate full-length cDNA using the Iso-Seq [5 Kinnex PCR } ' ‘ ' !
express 2.0 kit by following Steps 1-3 in the Iso-Seq PCR1 PCR2 PCR3 -PCR (n)
CDNA SyntheSIS prOtOCO| (102'396'000) J[ [ o EEEESEEEE 5 N R SRRSO W C SRS [ [ wyre SRS (x|
Enrich for targeted genes using the IDT xGen Hyb
Wash v3 prqtocol (RUO24-3081_001; also see IDT [ 6 Kinnex array formation + cleanup J s
xGen Technical note (102-326-632)). e
Continue through the Kinnex PCR step (Step 2) in \L
the Kinnex 8-fold prep kit (103-920-900) protocol
and complete the remainder of the library N
construction workflow [ 7 Nuclease treatment + cleanup J (MR MR R v G

o
PqCBl‘ 1 Lower-quality RNA may result in shorter cDNA, while total RNA input amounts lower than 100 ng may result in the incomplete capture of the full diversity of the targeted genes. 150
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3 (cont.)

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

6. Kinnex array formation + cleanup Hybridized cDNA sequences

and incubate for desired hybridization time.3
* Prepare hybridization wash buffer and capture

1. Input RNA QC IDT xGen hybrid capture IDT xGEN hybrid capture workflow
¢ procedure overview?’
: Technical note — Targeted IDT xGen Hybridization and Adapter sequences — — Target sequences
2. cDNA SyntheSIS + Cleanup enrichment of Kinnex full-length . Wash Kit v3 (EAP) for PacBio  Off-target sequences —
¢ RNA libraries with IDT xGen Targeted Kinnex protocol ) )
hybridization and wash kit v3 »]  (RUO24-3081_001). cDNA generated with Iso-Seq express 2.0 kit
3. cDNA amplification + cleanup (102-326-632)
¢ PGCBI. S Pacie Add blocking oligos xGen blocking oligo — — —
4. Target enrichment with IDT xGen kit I . Blocked cDNA N
IDT xGEN hybrid capture procedure ocked cLNA sequences
v key steps’
5. Kinnex PCR + Add Blocker Master Mix to each cDNA sample Hybridize targets to capture probes e
¢ (500 ng?) and dry down —_— enTyR TR
_ * Add Hybridization Master Mix to each sample well -
7 Nuclease treatment + cleanup beads within 2 hours before use Incubate with magnetic streptavidin beads —_—— < din bead
» Add (streptavidin) capture beads to sample (30 #'— treptavidin bea
min) = =
* Perform 3 rounds of washing with wash buffers Bead-bound target sequences

» Perform post-capture PCR reaction + cleanup

» Perform DNA quantification QC using Qubit assay Isolate ¢ ts with ¢
and DNA sizing QC using Agilent TapeStation or solate targets with maghe —

other equivalent system #_—_ 3

For hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001).
chBi‘ 2100 ng to 6 ug cDNA inputs can be used for short hybridizations (1-2 hrs). Generally, we recommend not to exceed 2.5 ug total input for 1-hr hybridization time for very large panels (>30 Mb). 151
3 This procedure supports short hybridization times of only 1 hr as well as the standard 4- or 16-hr incubations. We recommend users empirically test the shorter hybridization time for their workflows.



https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf
https://www.pacb.com/wp-content/uploads/IDT-xGen-HybWashV3EAP-Kinnex-Bulk-Protocol.pdf

SMRT Link informatics and secondary analysis recommendations for targeted
Kinnex full-length RNA data

Use SMRT Link Read Segmentation and Iso-Seq application to perform isoform-classification analysis to identify
novel genes & isoforms with abundance information

_ SMRT Link read segmentation and Iso-Seq workflow?’
» Targeted Kinnex full-length RNA data can be analyzed the same

way as whole transcriptome Kinnex datasets using the SMRT Link A B C D E

Read Segmentation and Iso-Seq workflow or through the HiFi reads I N e N e N
command line.

* Note, however, that these workflows do not have specific

analyses for targeted gene lists and will output gene and isoform
information for all detected transcripts. S-reads - .
TSO Transcript polyA 3’

e

. — — —
Isoform clustering o N — T

M) SMRT Analysis

SMRT Link

Mapping ] :-:—I—_
l A A
N I Known isoform A
M W'm~ EEEEE  Known isoform B

Transcript
classification

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 152
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RNA libraries with IDT xGen hybridization
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Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen
hybridization and wash kit v3: Getting started

Application-specific

educational literature
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Technical note

TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA

LIBRARIES WITH IDT xGEN HYBRIDIZATION AND WASH KIT V3

Overview

For RN d enrich 1 fulllength gt qexpr

thicugpenst

Brachure — Kinnex

towhole
because it can capture more isoform dwevswy oﬁalgeled
qenes, requiring less sequencing depth and enabiing higher

The Pacio® Iso-Seq for
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2. Enrich for targeted genes using the IDT xGen Hyb
Wash v3 protocol.

3. Continu

fulllength RN
genes', highy similar paralogs or pseudogenes?, and low-
ding RNAS for

g
Targeted enrichment may be the right choice when the goal
of sequencing s to:

(step 4 inthe Kinnex fulllength RNA protocol.
4, The targeted Kinnex library is compatible for sequencing
on Sequet® Ille, Revio®, and Vega™ systems

foll-engen
Pybrsszinion et wash bt

Trunsriptoma k.

oo sequescing

Application mete ~ Kinnax 163 (RSA ki for fulllangih 165 segusncing

Agplication ot ~ Kinnex fdengeh ANA kit orisoform sequencing

PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

- identify and quantify transcripts from a known set of o ko [Ny
genes
+ Characterize alternative ' starts and 3'ends il 5 o ganea GeNg DT,
- Detect lowly expressed transcripts S oobes Sodien Xm0
+ Maximize sample muttplexing capacity
+ Reduce bioinformatics analysis time oo i gt o ey

This technical note describes the procedure for targeted
enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex™

fulength RNA libraries.

2 Sequence on Sequel e, Vga, or
oSl o systems

Required materials and equipment

. Fora comprehensiv st of materials and equipmen, Aot e Cod Sgrctn

please refer to the Pac8io Kinnex fulllength RNA

protocol* and the IDT xGen protocor-. [—

+ For cDNA generation, use the Iso-Seq express 2.0 kit, i Rl
the IDT targeted enrichment

® s
and Kinnex fulllength RNA fbvary construction. The SMRT® Link informatics and analysis

input to Iso-Seq express 2.01is 300 ng of total RNA, recommendations

ideally with RIN > 7. Lower-quality RNA may resultin fength the
shorter CDNA, while total RNA lower than 100 ng may
resultin the incomplete capture of the fulliversity of  the SMRT Link Read Segmentation and Iso-Seq workflow
the targeted genes. or through the command line. Note, however, that these

g argead Kinnex fublength P s

workflows do not have specific analyses for targeted gene
Library preparation lists:and will output gene and isoform information for all
Library preparation will follow the Kinnex full-length RNA detected transcripts.

protocol with modifications outiined he

>XIDI' PacBi®

Application-specific
protocol documentation

Preparing Kinnex™ libraries using the PacBie®
Kinnex 8-fold prep kit

Procedure & checklist

Overview

tructing Kinnex™ 8-fold libraries from cONA generated using Iso-Seq

This procedure describes the workf
L pes of Kinnex-compatiole amplicons. The generated libranes can be

express 2.0kit, 165 1R
sequenced on PacBio®

Reactins supported per kit

Werkfiow trme 1 day for up t0 12 Kbraries
58 acquisitions for Revio SPRQ™/SPRO-Nx on the Revio® system

Number of supporh ‘ chemistry or »2 acqy s for Veg:
chemistry on the Vega® system

ONA quantity 35 ng of Kinnex-compatile amplicons (eg. CONA, 165 1RNA, or other)
Average insert size 500-3000bp
Expected Kinnex Iibeary size range 12-20kb
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Technical note — Targeted enrichment of
Kinnex full-length RNA libraries with IDT
xGen hybridization and wash kit v3 (102-326-
632) [PacBio]

Technical documentation describing the
procedure for targeted enrichment using IDT
xGen Hyb and Wash kit v3 for preparing Kinnex
full-length RNA libraries for PacBio sequencing.

Procedure & checklist — Preparing Kinnex
libraries using Kinnex 8-fold prep kit (103-
920-900) or Kinnex 12-fold prep kit (103-921-
000) [PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Application-specific

technical overviews

PacBl

Technical overview
Kinnex library preparation using
Kinnglg}fold prep kit -

vlas 3"

SMRT Link v26.2

DS o Sab Sapiemiser 2026

Example sequencing performance for Kinnex single-cell RNA libraries

prepared with human cDNA [ Revio system + SPRQ chemistry’]

Kinnex single-cell RNA 5' library for PBMC single-cell cDNA sample frem 10x Chromium Single Cell Universal 5' kit
Raw Data Report HIFi Read Length entation Metrics

| 4Fi o Lorath

PacBie

Technical overview — Kinnex library
preparation using Kinnex 8-fold prep kit (103-
916-000) or Kinnex 12-fold prep kit (103-916-
100) [ PacBio ]

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for targeted enrichment of Kinnex full-length RNA libraries
with IDT xGen hybridization and wash kit v3

Technical note — Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen hybridization and wash kit (102-326-
632) describes the procedure for targeted enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex full-length RNA libraries

-
o Input RNA
. 9 quality control =
Technical note Overview
TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA PacBio Procedure & checklist Cor RNA , g
-’ . . . . .
LIBRARIES WITH IDTXGEN HYBRIDIZATION AND WASH KIT V3 ©  coMasmtness Preparing Kinnex compatible cDNA or RNA sequencing, targeted
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PGCBl‘ 1 For step-by-step IDT hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001). 155
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

Pacaie Bulk Iso-Seq cDNA amplicon generation workflow

1. Input RNA QC .. .
PacBio Kinnex library
: 1
¢ construction procedure [ 1 Input RNA quality control }
2. cDNA synthesis + cleanup Procedure & checklist — Preparing 1
Kinnex libraries using the Kinnex . o—
v 8-fold (103-920-900)/12-fold prep [ 2 cDNA synthesis + cleanup } 3 — e 5
N kit (103-921-000) SR _
3.  cDNA amplification + cleanup . J T =
¢ POCBI. B ( 3 cDNA amplification + cleanup ] s
4. Target enrichment with IDT xGen kit I v
¢ Kinnex full-length RNA library prep 4. Target enrichment with IDT xGen kit
rocedure key steps —
5 Ki PCR P ) y P — See PacBio Technical note
: nnex * For C_DNA generation, use the IS_O'Seq express. Targeted enrichment of Kinnex full-length RNA libraries
i 2.0 kit with 300 ng of total RNA input, ideally with with IDT xGen hybridization and wash kit v3 (102-326-632)
RIN>7.7 .
6. Kinnex array formation + cleanup * Library preparation will generally follow the
¢ Kinnex 8-fold/12-fold prep kit protocol with the Kinnex bulk RNA library construction workflow
following additional steps:
7. Nuclease treatment + cleanup + Generate full-length cDNA using the Iso-Seq [5 Kinnex PCR } ' ‘ ' !
express 2.0 kit by following Steps 1-3 in the Iso-Seq PCR1 PCR2 PCR3 -PCR (n)
CDNA SyntheSIS prOtOCO| (102'396'000) J[ [ o EEEESEEEE 5 N R SRRSO W C SRS [ [ wyre SRS (x|
Enrich for targeted genes using the IDT xGen Hyb
Wash v3 protocol (RUO24-3081_001; also see IDT [ 6 Kinnex array formation + cleanup J s
xGen Technical note (102-326-632)). e

Continue through the Kinnex PCR step (Step 2) in \L
the Kinnex 8-fold (103-920-900) /12-fold prep kit
(103-921-000) protocol and complete the remainder

of the library construction workflow [ 7

Nuclease treatment + cleanup } e e =

o
PqCBl‘ 1 Lower-quality RNA may result in shorter cDNA, while total RNA input amounts lower than 100 ng may result in the incomplete capture of the full diversity of the targeted genes. 156
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3 (cont.)

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

6. Kinnex array formation + cleanup Hybridized cDNA sequences

and incubate for desired hybridization time.3
* Prepare hybridization wash buffer and capture

1. Input RNA QC IDT xGen hybrid capture IDT xGEN hybrid capture workflow
¢ procedure overview?’
: Technical note — Targeted IDT xGen Hybridization and Adapter sequences — — Target sequences
2. cDNA SyntheSIS + Cleanup enrichment of Kinnex full-length . Wash Kit v3 (EAP) for PacBio  Off-target sequences —
¢ RNA libraries with IDT xGen Targeted Kinnex protocol ) )
hybridization and wash kit v3 »]  (RUO24-3081_001). cDNA generated with Iso-Seq express 2.0 kit
3. cDNA amplification + cleanup (102-326-632)
¢ PGCBI. S Pacie Add blocking oligos xGen blocking oligo — — —
4. Target enrichment with IDT xGen kit I . Blocked cDNA N
IDT xGEN hybrid capture procedure ocked cLNA sequences
v key steps’
5. Kinnex PCR + Add Blocker Master Mix to each cDNA sample Hybridize targets to capture probes e
¢ (500 ng?) and dry down —_— enTyR TR
_ * Add Hybridization Master Mix to each sample well -
7 Nuclease treatment + cleanup beads within 2 hours before use Incubate with magnetic streptavidin beads —_—— < din bead
» Add (streptavidin) capture beads to sample (30 #'— treptavidin bea
min) = =
* Perform 3 rounds of washing with wash buffers Bead-bound target sequences

» Perform post-capture PCR reaction + cleanup

» Perform DNA quantification QC using Qubit assay Isolate ¢ ts with ¢
and DNA sizing QC using Agilent TapeStation or solate targets with maghe —

other equivalent system #_—_ 3

For hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001).
chBi‘ 2100 ng to 6 ug cDNA inputs can be used for short hybridizations (1-2 hrs). Generally, we recommend not to exceed 2.5 ug total input for 1-hr hybridization time for very large panels (>30 Mb). 157
3 This procedure supports short hybridization times of only 1 hr as well as the standard 4- or 16-hr incubations. We recommend users empirically test the shorter hybridization time for their workflows.
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SMRT Link informatics and secondary analysis recommendations for targeted
Kinnex full-length RNA data

Use SMRT Link Read Segmentation and Iso-Seq application to perform isoform-classification analysis to identify
novel genes & isoforms with abundance information

_ SMRT Link read segmentation and Iso-Seq workflow?’
» Targeted Kinnex full-length RNA data can be analyzed the same

way as whole transcriptome Kinnex datasets using the SMRT Link A B C D E

Read Segmentation and Iso-Seq workflow or through the HiFi reads I N e N e N
command line.

* Note, however, that these workflows do not have specific

analyses for targeted gene lists and will output gene and isoform
information for all detected transcripts. S-reads - .
TSO Transcript polyA 3’

e

. — — —
Isoform clustering o N — T

M) SMRT Analysis

SMRT Link

Mapping ] :-:—I—_
l A A
N I Known isoform A
M W'm~ EEEEE  Known isoform B

Transcript
classification

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 158
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Kinnex library prep automation system
options



Automated Kinnex full-length RNA library preparation with the SPT Labtech
firefly platform

SPT firefly automated Kinnex workflow improves reproducibility and scalability in large-scale transcriptomics studies by
reducing manual steps in library preparation?

Automated walk-away workflow and processing with the
SPT Labtech firefly system enables:

* Reduced hands-on time — Manual pipetting decreased by up to 80%,
allowing researchers to focus on data analysis and experimental design

* Improved consistency — User-to-user and day-to-day variation is
minimized

+  Scalability — Generation of high-quality, full-length transcript data is
enabled at higher throughput to support large-scale genomics initiatives

PacBio’s 1000 Genomes RNA Sequencing
Projoct - Automated on firefly®

e M, K arr .S, kot T, Mkt ot

L]
PqCBl‘ 1 See PacBio’s 1000 Genomes RNA Sequencing Project — Automated on firefly case study (SPT Labtech). 160
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Automated Kinnex library preparation with the Opentrons OT-2 system
Kinnex PCR workflow step for Kinnex 8-fold/12-fold/16-fold prep kits can be automated on the Opentrons OT-2 system?

Opentrons OT-2 is a high-precision, open-source liquid
handler designed to be easy for scientists to use
* OT-2 has a user-friendly, plug and play graphical interface to design

protocols compatible with any ANSI/SBS compliant or automation
friendly labware.

+ OT-2 base model includes an Opentrons GEN2 Single-Channel
Pipette; you can also use up to two pipettes at the same time.
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PGCBl‘ 1 Visit https://library.opentrons.com/p/pacbio_kinnex_pcr to obtain automation protocol for running the Kinnex PCR workflow step on Opentrons OT-2 system. 161
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