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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
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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 ] 4
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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* 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
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3. Kinnex array formation: Library inserts containing programmable ends are
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» Ligation of barcoded Kinnex terminal adapters results in the formation of
° e . - e complete, full-length array SMRTbell templates along with partial arrays
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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.
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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®
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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
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Kinnex library prep kits for concatenating amplicons for HiFi sequencing
Kinnex kits offer scalable, cost-effective solutions for increasing amplicon HiFi sequencing data throughput

Kinnex 8-fold prep kit
(103-072-000)
[12rxn]

8-fold concatenation
Kinnex PCR 8-fold kit + Kinnex concatenation kit 2.0

Sample multiplexing:

Up to 12-plex with the Iso-Seq express 2.0 kit? or 48-plex
when combined with all four Kinnex barcoded adapters

Suitable amplicon size range:
1.5 -3 kb2

Example application:
Full-length RNA sequencing
Full-length 16S rRNA sequencing

PacBio protocol references:

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

Procedure & checklist — Preparing Kinnex-compatible
16S rRNA amplicons (103-885-200)

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

Kinnex 12-fold prep kit
(103-072-100)
[12rxn]

12-fold concatenation
Kinnex PCR 12-fold kit + Kinnex concatenation kit 2.0

Sample multiplexing:

Up to 384-plex 16S amplicons or 1,536-plex when
combined with all four Kinnex barcoded adapters

Suitable amplicon size range:
1 -2 kb?

Example application:
Full-length RNA sequencing
Full-length 16S rRNA sequencing

PacBio protocol references:

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

Procedure & checklist — Preparing Kinnex-compatible
16S rRNA amplicons (103-885-200)

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

PacBio Iso-Seq express 2.0 kit part number is 103-071-500.

chBi‘ 2 See Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kits to increase throughput (102-326-636).

Kinnex 16-fold prep kit
(103-836-900)
[12rxn]

16-fold concatenation
Kinnex PCR 16-fold kit + Kinnex concatenation kit 2.0

Sample multiplexing:
Up to 4-plex using Kinnex barcoded adapters
Suitable amplicon size range:

<1 kb2

Example application:
Single-cell RNA sequencing

PacBio protocol reference:
Procedure & checklist — Preparing Kinnex libraries using
the Kinnex 16-fold RNA kit (103-885-300)

Third-party vendor protocol reference:

= 10x Chromium single cell cDNA generation user guides
(refer to 10x Genomics Support)

3 Updated Procedure and checklist uses a new part number but there are no other major changes to overall Kinnex library prep workflow aside from using the new Kinnex concatenation kit 2.0.
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Kinnex library prep kit product configurations and features
Kinnex kit products are compatible with Vega and Revio systems with SPRQ-Nx chemistry?

Kinnex protocol

Preparing Kinnex libraries
using the Kinnex 8-fold prep
kit (103-920-900)

Preparing Kinnex libraries
using the Kinnex 12-fold prep
kit (103-921-000)

Preparing Kinnex libraries
using the Kinnex 16-fold prep
kit (103-885-300)

Kinnex prep kit

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

Kinnex 12-fold prep Kit
(103-072-100)
12 rxn

Kinnex 16-fold prep kit
(103-836-900)
12 rxn

Concatenation

factor

8-fold

12-fold

16-fold

Sample multiplexing capacity
Amplicon Library Total multiplexing
multiplexing multiplexing capacity

N-plex

(sample-dependent)

Example:
12-plex for cDNA
amplicon generation
using Iso-Seq
express 2.0 kit

N-plex

(sample-dependent)

Example:
384-plex for 16S
amplicon generation
using indexed PCR
primers

N-plex

(sample-dependent)

Example:
Single-plex for
single-cell cDNA
amplicon generation
using 10x kits

4-plex

(Kinnex adapters)

o,
4-plex

(Kinnex adapters)

—cc
4-plex

(Kinnex adapters)

(e

Kinnex v2.0 bundle kit products are also compatible with Vega system + v1 chemistry and Revio system + SPRQ chemistry.

N x 4-plex

Example:
48-plex for Kinnex
bulk RNA analysis

N x 4-plex

Example:
1,536-plex for Kinnex
16S rRNA analysis

N x 4-plex

Example:
4-plex for Kinnex
single-cell RNA analysis

# segmented reads

(S-reads) per
SMRT Cell
acquisition

40-50 M
(Vega + SPRQ-NXx)
50-70 M

(Revio + SPRQ-Nx)

50-60M
(Vega + SPRQ-Nx)
70-100 M

(Revio + SPRQ-Nx)

80-100 M
(Vega + SPRQ-Nx)
100 - 150 M

(Revio + SPRQ-Nx)

SMRT Link
support

SMRT Link
v26.2+

Demux BC
Read seg.
Iso-Seq

SMRT Link
v26.2+

Demux BC
Read seg.
Iso-Seq

SMRT Link
v26.2+

Demux BC
Read seg.

Single-cell Iso-
Seq
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Kinnex library prep kit product components

Kinnex kit products share the same Kinnex concatenation kit 2.0 and are compatible with existing standalone
amplicon generation products Optional products are

compatible with all

Kinnex prep kits Example OPTIONAL products

Kinnex brotocol Kinnex breb kit Kinnex v2.0 prep kit [ Not included in Kinnex prep kit bundles
P prep bundle included components but required for application-specific
amplicon generation ]

Preparing Kinnex libraries Kinnex 8-fold prep kit For bulk cDNA
=l using the Kinnex 8-fold prep (103-072-000) — ampli ion:
. plicon generation:
8 kit (103-920-900) 12 rxn = §
0
Y] — —
) .
£ ] ! E Kinnex PCR 8-fold kit Kinnex Elution buffer SMRTbell
S 103-071-600 (12 rxn) concatenation kit 2.0 101-633-500 cleanup beads Iso-Seq express 2.0 kit
103-836-400 (12 rxn) 102-158-300

103-071-500 (24 rxn)

Preparing Kinnex libraries Kinnex 12-fold prep kit ____ For 16S

% using the Kinnex 12-fold prep (103-072-100) ! ! amplicon generation:

o .

poly kit (103-921-000) 12 mn . 16S gene amplification PCR primers
: (customer-supplied)’

aca EHE M i ) Kinnex PCR 12-fold kit Kinnex Elution buffer SMRTbell

= 103-071-700 (12 rxn) concatenation kit 2.0 101-633-500 cleanup beads - -

v ! g ' 103-836-400 (12 rxn) 102-158-300 v

= Prgparing Kinnex libraries Kinnex 16-fold prep kit g . For single-cell cDNA

8 Uusing the Kinnex 16-fold prep (103-836-900) ! == Elution buffer amplicon generation:

ol kit (103-885-300) 12 rxn 101-633-500

: 10x Genomics Chromium

) EE === s Kinnex PCR 16-fold kit Kinnex Kinnex SMRTbell Single Cell 3’ or 5’ reagent kits
E g g 103-836-300 (12 rxn) concatenation kit 2.0  capture beads kit cleanup beads . .

g ﬁ ' 103-836-400 (12 rxn)  103-076-000 (12 rxn) P (or other PacBio Compatible Partner

products?)

P CBi‘ 1 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. 14
a 2 Refer to specific Application or Technical Note literature for compatibility with third-party products such as ArgenTag and Parse Biosciences single-cell kits.
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Kinnex v2.0 8-fold/12-fold/16-fold library prep kit workflow comparison overview

All three Kinnex v2.0 prep kits share a consolidated workflow for Kinnex PCR and Kinnex array formation — but Kinnex 16-fold prep kit workflow
includes an upstream TSO removal step required for processing template switch-derived cDNA amplicon samples

Kinnex 8-fold prep kit Kinnex 12-fold prep kit Kinnex 16-fold prep kit

[1day]’ [1day]’ [ 2.5 days ]’

= | PacBi® Preparing Kinnex libraries using PacBie Preparing Kinnex libraries using = | PacBi@® Preparing Kinnex libraries using
103-920-900 Kinnex 8-fold prep kit 103-921-000 Kinnex 12-fold prep kit 103-885-300 16-fold prep kit
For template-switch derived
1 Input quality control 1 Input quality control 1 Input quality control CB:'?&"S:&S IS; Jj:uel':e
& O Safe sf
For non-template- A
Vs switched derived cDNA Check point: -
o Safe stop o PN 1\dl other amplicons, Steps Template-switch derived cD, :
2a + 2b are not required < & O Safe :
o 14 ] N
4 -
O 3] £3 TSO PCR 12§
c:.< o o 2 | 0 ﬁ
> 2 Kinnex PCR + cleanup > 2 Kinnex PCR + cleanup oL & o Safe stop s 2
E g If TSO artifact removal = : s ®
2 ¥ is required, perform TSO artifact removal P29
Kinnex PCR on-beads ' o g_
Q safe stop O safe stop L QO safe stop .
K :
3 Kinnex (on-bead) PCR? +cleanup L L
> . . > . :
© 3 Kinnex array formation + cleanup © 3 Kinnex array formation + cleanu
% .5 E E Y P & O Safe stop
® ©
§ E l O Safe stop § = L O Safe stop - 4 Kinnex array formation + cleanup
=
c o0 c O x >,9
- 4  Nuclease treatment + cleanup e 4  Nuclease treatment + cleanup 5%
X X SEE Safe stop
x"5s
g 5 Nuclease treatment + cleanup
O Safe stop O Safe stop
& O Safe stop
5 Annealing, binding & cleanup (ABC) 5 Annealing, binding & cleanup (ABC) 6 Annealing, binding & cleanup (ABC)
chBi‘ 7 Workflow times shown are for processing up to 12 Kinnex libraries. 16

2 |f TSO artifact removal is required, perform Kinnex PCR reaction on-beads; if TSO artifact removal is not required, perform Kinnex PCR reaction off-beads.
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Kinnex PCR step overview
Kinnex PCR step incorporates programmable segmentation adapter sequences into library insert samples

. . . Amplicon sample (e.g., bulk cDNA amplicon, 16S amplicon, single-cell cDNA
Kinnex prep kit Concatenation factor ] amplicon, or other Kinnex-compatible amplicon)
)

Kinnex 8-fold prep kit 8-fold Distribute amplicon sample + Kinnex PCR reaction mix
into 8/12/16 PCR tubes or 8/12/16 wells in a 96-well plate

Kinnex 12-fold prep kit 12-fold
Kinnex 16-fold prep kit 16-fold
Set up 8/12/16 parallel PCR reactions per sample to

generate amplified library inserts containing T Perform PCR by adding premixed
programmable sequences at both ends TEgREH Kinnex primer pair solutions

'

-
PCR 6
| o R na |

g

PCR1
| A SEFEEEEREEERE B |

!

PCR 8
 jei FEFEREEEEEEEEE |

LRSS |

'

PCR 2 PCR 3 PCR 4
Q! H C R H

ITTTTTTTTT
CCLTEET T ;!ﬂ
v v
- -

PCR 10 PCR 11 PCR 12 PCR 13 PCR 14 PCR 15 PCR 16
adapter Sequences that LTI T T T I T T T I 0 LTI TTIITTTT] ) e e e o o ) o e o 3y I IITTTTITTTT] I IITTTIITTTTI e o
are com plementary tO m!!!!!!!!!!!! !.!_u.!!_u.!!_u.! !!!!!!!!!!!!!D D;g;;g!;;g!;;g m!!!;!!!!!!!!! ;!!;!!!;!!!;!D D;!!;!!!;!!!;!n ﬂ!!;!!!;!!g!!!m
the ends of DNA -

products from Kinnex Pool 8/12/16 Kinnex PCR products together
and perform SMRTbell bead cleanup

Kinnex PCR-amplified library insert sample

PGCBi‘ : ready for Kinnex array formation step 17

PCR5
| FEEEEEEEEEEEEE |

PCR7
| G FEEFFEEREEE |

Example Kinnex PCR setup
= using Kinnex 16-fold prep kit
Example: Amplified (for 16-fold concatenation)

DNA products from
Kinnex PCR 3 contain 4

flanking segmentation PCR 9

'

v
-

'

'

'

!

PCR 2 & Kinnex PCR 4

—



Kinnex array formation step overview

Kinnex array formation step involves assembly of Kinnex PCR products (“segments”) containing a library insert

+ programmable “sticky ends” into a linear array

Library insert
A B’ B C C l D’
Kinnex PCR I I cee
products | Lol LAl dU [ LLIITLITITTILIL™ G5 |

Kinnex enzyme

A B’ ,
D

- C-
[ LTI TIET I L™ ]
[ LTI T IIT I L™ ]

D E’

B C [
[ LLLTTTTTTTTIITT T |

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

Kinnex adapters
& Kinnex ligase

Barcoded reverse
Kinnex terminal adapter

Barcoded forward
Kinnex terminal adapter

Kinnex library prep workflow supports
incorporation of PacBio barcodes at

I
[ [LCIrTTTTITTT] u!-t
Kinnex segmentation adapter

Kinnex enzyme produces a single nucleotide
gap at the location of a uracil (dU) residue within

segmentation adapter sequences and enables
generation of single-stranded overhangs

P Q

Kinnex enzyme digestion product
containing single-stranded overhangs

Add Kinnex ligase to enable directional
assembly of library insert segments containing

“sticky ends” into a linear, ordered array

O |

é} (5B D | [e]

the array formation step to enable up
to 4-plex sample multiplexing at
the SMRTbell library level

Four barcoded terminal Kinnex adapters (Kinnex adapter bcM0001-bcM0004) are available for Kinnex array formation step. Note: Kinnex concatenation workflow is not compatible with standard

° 1
PqCBI‘ SMRTbell adapters from SMRTbell prep kit 3.0 and is also not compatible with SMRTbell adapter index plate 96A/B/C/D.

e

Complete 8-/12-/16-segment array molecule containing 2 Kinnex terminal adapters

18



Nuclease treatment + cleanup step overview
Perform nuclease treatment and final SMRTbell bead cleanup to remove incomplete SMRTbell template arrays

Kinnex template arrays after
DNA damage repair step

o i mm )

Complete 8/12/16-segment array molecule containing 2 Kinnex adapters

||
{:} | B | L D |
Incomplete 3-segment array molecule P | m<:>
Incomplete 3-segment array molecule containing no Kinnex adapters

containing 1 Kinnex adapter

Incomplete 2-segment array molecule
containing 1 Kinnex adapter

Add Nuclease mix and perf After nuclease treatment, most
uclease mix and perform o
final 1.0X SMRTbell bead cleanup rec?ilgllgtizll\q I;/:?:! et;mglnattgrsrs;e

molecules capped with Kinnex adapters

Complete 8-/12-/16-segment array molecule containing 2 Kinnex terminal adapters

PacBi® 19
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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 21
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 22
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. 23



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 24

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 25

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. 26



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

27



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

29



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.
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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). 32

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
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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). 34
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/. 38
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APPENDIX 1: Example Kinnex
applications and workflows




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 kitzf1
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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https://www.pacb.com/learn/resources/literature/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf

Kinnex workflow for bulk RNA sequencing applications

@ o

b — ] )
1 —+#= cDNA generation « 300 ng total RNA (RIN =7) input for generating up to 12-plex barcoded
" cDNA amplicons using Iso-Seq express 2.0 kit (103-071-500)
cDNA 1 CDNA 2 cDNA 3 CONA 4 * 1-day Kinnex library preparation using Kinnex 8-fold prep kit or Kinnex 12-
fold prep kit?
Kinnex . . o , o
. . * SMRT Link Run Design support for ‘Kinnex full-length RNA’ application
K library preparation . 5 : . .
¥ type with auto-analysis (read segmentation + isoform analysis)
T ? T D- E- * SMRT Link Iso-Seq isoform-classification software to identify novel genes
. and isoforms with abundance information
\ r PacBio sequencing
(-

0/ | [ I
cDNAT cDNA 2 cDNA 3 cDNA 4

j /l\/l Read segmentation +
Isoform analysis

msm = ssswmm isoform A, count = 1

msw— = sssw"mm  isoform B, count =10

o ™ isoform C, count = 5

PGCBi‘ 17 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. 43


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

Kinnex workflow for 16S rRNA sequencing applications

16S gDNA 1

| | | | | [ |
C

A B

A I e .
16SgDNA2 16SgDNA3 16S gDNA 4

16S gDNA 1

sample 1

! Vive

Som
QA

AN I s
16SgDNA2 16SgDNA3 16S gDNA 4

D

E

M W m v om o W ki
1 I N EEE ® r -

PacBi®

=

16S amplicon
generation

Kinnex
library preparation

PacBio sequencing

Read segmentation +
amplicon demultiplexing

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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Kinnex workflow for single-cell RNA sequencing applications

—+—+— Single-cell . . _ . . .
j S cDNA generation * Single-cell cDNA amplicon generation using 10x Chromium Single Cell (3’
- or 5’) reagent kits or other PacBio Compatible products? (3,000 to 20,000
e . target cell recovery)

cDNA 1 cDNA 2 cDNA 3 cDNA 4
* 215 ng 10x single-cell cDNA input for Kinnex library preparation (2.5 days)

\ W Kinnex using Kinnex 16-fold prep kit
-

library preparation * Barcoded Kinnex adapters support up to 4-plex multiplexing

A B c D E *  SMRT Link Run Design support for ‘Kinnex single-cell RNA" application
type option with auto-analysis (read segmentation + single-cell isoform
] r PacBio sequencing analysis)
-]

*  SMRT Link Single-cell Iso-Seq isoform-classification software to identify

m m m m novel genes and isoforms
j m Read segmentation + . (S)::J;%t:)tyf:?(n;,;::;ible with tertiary single-cell analysis tools (e.g., Seurat,
ll\ single-cell Isoform analysis
isoform A
isoform B

e e ™em isoform C

. 7 Kinnex single-cell RNA workflow is generally compatible with single-cell cDNA from (1) 10x Chromium Single Cell Universal 3’ or 5’ kit; Single Cell Next GEM (v3.1 3’ or v2 5°); (2) 10x Visium HD
PqCBI‘ Spatial Gene Expression kit; (3) Parse Evercode WT or WT mini kit; or (4) ArgenTag Single-Cell RNA Library Kit. See 10x Genomics Support Hub and APPENDIX 2 — PacBio compatible Kinnex library 45
preparation workflows for more information about other third-party PacBio Compatible products.



https://kb.10xgenomics.com/s/article/10618695456781-Which-10x-Genomics-assays-are-compatible-with-long-read-sequencing-applications

Example Kinnex library preparation workflows for bulk RNA, 16S rRNA and single-
cell RNA sequencing applications
Kinnex workflows enable flexibility for choosing different Kinnex prep kits based on project-specific needs

o
2 | Kinnex-compatible amplicon generation > > Kinnex PCR >> Kinnex array formation
[T T I T ) T EEEEEEEEEEEEER T PCR 1 PCR 2 . PCR (n)
Liiilllillllll]} FEmmmmmmmmmees -!!!!!!!!!!!!!ﬂ ﬂ m m “ m

3’ or 5’ single-cell
cDNA generation
(e.g., 10x system)

Template-switch oligo

(TSO) artifact removal 16-fold Kinnex PCR

16-fold Kinnex array formation

10)\ : ﬁ Procedure & checklist— Preparing Kinnex libraries using the Kinnex 16-fold prep kit (103-885-300)

GENOMICS
Kinnex capture N— Kinnex PCR Kinnex SMRTbell ¥ Elution
beads kit n 16-fold kit n concatenation kit 2.0 ' cleanup beads . . buffer

=
(3}
[]
P
(o))
£
(72
X
()
c
£
X

a PacBie Ki!mex c:ilpture )
(L Compatible Primers (included with
Kinnex PCR 16-fold kit) (103-076-000) 103-836-300 103-836-400 102-158-300 " 101-633-500

< . . . . .

Z cDNA amplicon generation 8- or 12-fold Kinnex PCR 8- or 12-fold Kinnex array formation

™

3 Procedure & checklist — Preparing Kinnex compatible cDNA Procedure & checklist— Preparing Kinnex libraries using the Kinnex 8-fold prep kit (103-920-900); OR

“:’ using Iso-Seq express 2.0 kit (102-396-000) Procedure & checklist — Preparing Kinnex libraries using the Kinnex 12-fold prep kit (103-921-000)

(o7 . Kinnex PCR Kinnex PCR Kinnex SMRTbell Y Elution

x ::8;3_:?:;&;3% 2.0 kit 8-fold kit OR ! 12-fold kit a concatenation kit 2.0 ' cleanup beads . . buffer
103-071-600 103-071-700 103-836-400 102-158-300 101-633-500

16S amplicon generation 8- or 12-fold Kinnex PCR 8- or 12-fold Kinnex array formation
Procedure & checklist — Preparing 16S rRNA amplicons for " Procedure & checklist—Preparing Kinnex libraries using the Kinnex 8-fold prep kit (103-920-900); OR
Kinnex (103-885-200) Procedure & checklist— Preparing Kinnex libraries using the Kinnex 12-fold prep kit (103-921-000)
- - - Customer-supplied Kinnex PCR Kinnex PCR - Kinnex SMRTbell Y Elution
- 16S PCR primers E 8_Ifo|d)|((it OR n 12-fold kit ﬂ concatenation kit 2.0 ' cleanup beads . . buffer
103-071-600 103-071-700 103-836-400 102-158-300 101-633-500



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-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Kinnex-compatible-16S-rRNA-amplicons.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/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

Example Kinnex-compatible amplicon generation workflows for bulk RNA, 16S rRNA
and single-cell RNA sequencing applications

Single-cell cDNA sample preparation
@@ &S

10x Reverse (R)
PCR primer

Smgle -cell cDNA synthesis,
ampllflcatlon & cleanup

10x Forward (F)

PCR primer

5’ mo]3,
37 I [CBC][UMI]AAAAARARAA LIBRARY INSERT GGG Nl

Full-length single-cell 3’ cDNA product (CBC = 10x cell barcode)
Min. cDNA input for TSO artifact removal step = 15 ng

OR
5’ I [ CBC][UMI ] [TSO]GGG INERARANS=SVal A A AAAAARAA I 3’
3’ s
Full-length single-cell 5° cDNA product (CBC = 10x cell barcode)
Min. cDNA input for TSO artifact removal step = 15 ng

TSO artifact removal 1 i

F R F R
-!!!!!!!1!!!!! OR - TSO 1!!1!!!!!!!1!;-

3’ single-cell cDNA with TSO 5’ single-cell cDNA with TSO
artifacts removed artifacts removed

1

Single-cell cDNA sample '
ready for Kinnex PCR step

PacBi®

103-254-300

7 Video tutorial is available: See TSO artifact removal demo for PacBio MAS-
Seq for 10x Single Cell 3’ kit [ Click to view the online video: Link ]

Full-length RNA sample preparation

B

Total RNA isolation & QC 1

Poly(A)+ mRNA template
5 I 2 AAAAAAARA

cDNA synthesis,
amplification & cleanup

Example: QIAGEN
. RNeasy Plus kit

Minimum total RNA
input for cDNA
synthesis = 300 ng

Can barcode up to 12 samples during
cDNA amplification step using PacBio

barcoded Fwd Iso-Seq primers

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

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

__BC_____T1SO | L
5’ IS O GGG IR ANSE A AAAAAAAAA I 3
3 B O s

Barcoded full-length cDNA product

Pooling of barcoded cDNA
samples & cleanup

Pooled, full-length cDNA sample '
ready for Kinnex PCR step

If multiplexing, perform equal-mass
pooling of barcoded cDNA samples

2 Can use 12 different barcoded Iso-Seq Forward PCR primers to multiplex up
to 12 samples per library prep Rx

16S RNA sample preparation
S

Example: QIAGEN
Powerfecal Pro kit

L
Bacterial metagenomic
DNA isolation & QC
B
PCR amplification of
full-length 16S genes

Can barcode up to 384 samples during 16S gene
amplification step using combinatorial dual-indexing

Recommended gDNA input for
full-length 16S PCR amplification
=1-2ng

with barcoded Fwd + Rev 16S gene-specific primers

Forward (F) PCR primer
(Kinnex16S_Fwd_ XX3)

Reverse (R) PCR primer
(Kinnex16S_Rev_ XX3)

5 Fwd BC LIBRARY INSERT Rev BC 3
3’ wd B .~ RevBC | 5!

Dual-barcoded 16S amplicon product

Pooling of barcoded 16S
PCR amplicons & cleanup

Pooled, full-length 16S amplicon '
sample ready for Kinnex PCR step

Perform equal-volume pooling of
barcoded 16S samples

3 Can use 12 different 16S barcoded Forward PCR primers + 32 different 16S 47
barcoded Reverse PCR primers to multiplex up to 384 samples per library prep Rx


https://youtu.be/DFDj1PWUNvc

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 E0Q) (Lexogen Cat.

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

PacBi®


https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-%E2%80%93-Preparing-Iso-Seq-v2-libraries-using-SMRTbell-prep-kit-3.0.pdf

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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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 50
(ASVs) using QIIME 2 and DADAZ2.
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Preparing Kinnex single-cell libraries with ArgenTag kits: Getting started

Application-specific

educational literature

PacBie

PACBIO LITERATURE

Knes

thicugpenst

Brachure — Kinnex

Pybrsszinion et wash bt

falength

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

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.

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

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. 54
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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

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.

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. 55
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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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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 S N I S S N B
ll Read 1 Read 2 Read 3 Read 4
I [ [ ] [
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 57

website [ ArgenTag GitHub ] for secondary analysis recommendations using command line and community tools.
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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
L‘:p‘dater ) "l stepe+ downstream analysis downstream analysis
update_rc.s| pipeline pipeline
PG CBi‘ 1 ArgenTag ArgenTag

ArgenTag GitHub
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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

7

Kinnex PCR

Kinnex array formation

DNA damage repair

. Nuclease treatment and cleanup

12/ O b
-— i -— -—

This replacement is critical to adapt the Parse library termini to function with the Kinnex concatenation workflow.

PacBio Kinnex library
construction procedure?’

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

PacBi®

PacBie

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 2
(TSO PCR) with the following modification: Follow
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 W R T e =
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 ]. 65
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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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

PREPARING KINNEX™ SINGLE-CELL LIBRARIES WITH TWIST EXOME
ENRICHMENT KITS

Overview

This technical note describes the experimental conditions of a modified workflow preparing PacBio®
Kinnex single-cell libraries with Twist exome enrichment kits. The purpose of using exome enrichment
is to enrich for spliced mMRNA in single-nuclei libraries’. The following workflow has been tested on 70x
Single Cell 3' Gene Expression (v3.1) libraries, but is also compatible with single-nuclei libraries generated
with the following:

« 10x Single Cell Gene Expression 3'(v3.1, v4)

« 10 Single Cell Immune Profiling 5'(v2, v3)

- Parse Evercode WT and WT mini kits (see the Parse technical note)
The workflow has been tested with the following Twist Exome Enrichment Panels

- Twist Human Comprehensive Exome Panel

- Twist RNA Exome Panel
NOTE: This is a single reaction workflow. This protocol does not support pooled indexed libraries such as
those generated using Twist's UDI Adapter Systems

Required materials
Please refer to the Kinnex single-cell protocol and respective single-cell provider manual for materials

required
Single-cell cONA generation
Single-nuclei cONA library | Referto single-cell vendor (10x, Parse) |
0x CONA primer” T0x2000089 I

PacBio Kinnex ibrary generation

Kinnex single-cell RNA kit Referto Kinnex single-cell protocol

Custom 10 or Parse blockers’ Refer to Appendix 1
“Twist exome enrichment prolocol

Twist 102031: 2 0
Twist Comprehensive Exome Panel Twist 102032 12 00
Twist 102033: 96 rxn
or
. Twist 107143: 2 00
Tuist RNA Exome Panel Twist 107144: 12 00
Twist 107146: 96 rn

Twist Universal Blockers Twist 100578: 12 o0

Twist 105560: 12 oxn

Twist Standard Hyb and Wash Kit v2
with Amp Mix Twist 105561:96 rn

e
+

PacBi®

Technical note — Preparing Kinnex single-cell
libraries with Twist exome enrichment kits
(102-326-633) [PacBio]

Technical documentation containing a modified
version of Twist Bioscience hybrid capture target
enrichment protocol for generating enriched
cDNA libraries for PacBio sequencing.

Preparing Kinnex™ libraries using
Kinnex single-cell RNA kit

Procedure & checklist

Before you begin
This procedure describes the workflow for constructing single-cell 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®
systems

# is intended for use with single-cell CONA generated using the 10x Chromium Next GEM Single Cell 3' kit (v3.1 ot

m
2 Chromium Next GEM Single Cell 5 kit (v2. v3). For a full list of compatibiiity with 10x products, please consult

Samples per kit 12

Workflow time 3days for up 10 12 samples
>8 SMRT Cells for Revio® using SPRQ™ chemistry
>2 SMAT Cells for the Vega® or Revio® (non-SPRQ) systems
>4 SMRT Cells for Sequel® 11/1ie®

Number of SMRT® Cells per
Kinnex ibrary preparation

CONA input
>15 ng 10% CONA per sample

Quantity CDNA concentration should be >1ng/uL with Up o 15 L in volume. See atep.
2.1 for 10x cONA input requirement

Average segment lengths 500-1,100 bp

Average 16-segment array lengths  10-17 kb

©2025 Pocio, Al ights reserved. Research use ory. Not for use in diagnostic procedures:
103254300 REVDS OCT2

PacBi@

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

Technical documentation containing PacBio
SMRThbell library construction details.

Application-specific
technical overviews

Technical overview Y
Kinnex library preparation using
Kinnex 16-fold prep kit o

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

- EEI:
g-; 2;;'

entation Matrics

PacBie

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 Twist exome
enrichment kits

Technical note — Preparing Kinnex single-cell libraries with Twist exome enrichment kits (102-326-633) describes
a modified workflow for preparing PacBio Kinnex single-cell libraries with Twist exome enrichment kits

( Input cDNA
Technical note 0 QUg?ﬂl:gomd | .
- ’ Overview
PREPARING KINNEX™ SINGLE-CELL LIBRARIES WITH TWIST EXOME —
ENRICHMENT KITS ) . : PacBio Procedure & checklist o The SuiEeEs o Ui Toieh creie
(2] TSOPCR | — . . L )
Overview ' J e i P’ep‘;'g”}glg’””exli’,‘t’r?ggsééss’”goO enrichment is to enrich for spliced mRNA in
= — innex 16-10 rep Ki = - o - q
R , , B prep kit (103-885-300) single-nuclei libraries?
This technical note describes the experimental conditions of a modified workflow preparing PacBio®
Kinnex single-cell libraries with Twist exome enrichment kits. The purpose of using exame enrichment s . q
is to enrich for spliced mRNA in single-nuclei libraries’. The following workflow has been tested on 10x \_e TS0 artifact removal | L Th|S WOI‘kflOW haS been ’[eSted on 10X
Single Cell 3’ Gene Expression (v3.1) libraries, but is also compatible with single-nuclei libraries generated g : ) :
i the folowing. — . . _Smgl_e Cell 3_ Gene Expres._s:on (\(3. 1 ).
- 10x Single Cell Gene Expression 3«31, v4) - PacBio Technical note libraries, but is also compatible with single-
- 10x Single Cell Immune Profiling ?'FVZ, v3) (o Pi%:;\"::;::se ) Preparing Kinnex single-cell libraries nuclei libraries generated with the
« Parse Evercode WT and WT mini kits (see the Parse technical note) . . . . . .
The warkflow has been tested with the following Twist Exome Enrichment Panels: W/th TWISE »]e())(g,ggeeggg?ment kItS fO”OW| ng .
+ Twist Human Comprehensive Exome Panel AVL7I£LD7VVY . . s
. Twist RNA Exome Panel (e Twist Exome capture ) [ Select to use either Twist Human + 10x Single Cell Gene Expression 3’ (v3.1,
NOTE: This is a single reacticn workflow. This protocel does not support pocled indexed libraries such as and on-bead PCR Comprehensive Exome Panel or Twist RNA V4)
{105€ generated using Tists UD! Adapter Systems — Exome Panel ] + 10x Single Cell Immune Profiling 5’ (v2, v3)
Required materials -_— . .
Please refer to the Kinnex single-cell protocol and respective single-cell provider manual for materials / . A e Parse Biosciences Evercode WT and WT
required O  rmexper ,| mini whole transcriptome kits (see Parse
Single-cell cDNA ti f
S—IicDN | Refer to single-cell vendor (10x, Parse) I TeChnlcaI note w)
10x cDNA primer* 10x 2000089
E0cRS i Wy e ( \ » The workflow has been tested with the
Kinnex single-cell RNA kit Refer te Kinnex single-cell protocol o Kinnex array | . . .
St o e o Referts sppencict | . / e following Twist Exome Enrichment Panels:
OEeEmserestes
TnistComprehensiv Exame Panel Tt 10263 12 ) : PacBio Procedure & checklist + Twist Human Comprehensive Exome Panel
R Tt 107143 20 (@ onadamagerepair J Preparing Kinnex libraries using + Twist RNA Exome Panel
Toist 107145: 86 1n Kinnex 16-fold prep kit (103-885-300 A ] :
it v Bockers Twis: 100855 200 prep kit (103-885-300) » NOTE: This is a single reaction workflow.
Twist 10076796 rxn H
Twist Standard Hyb and Wash Kitv2 Twist 105555 211 J'o Nuclease treatment \| This prOtOCOI does not SUppOFt pOOled
it Amp M Toist 105561-95 o N and cleanup indexed libraries such as those generated
; Ihe“Dxc'BNApﬂmE(f\ni\:ded\j!roxs‘\,’rfewlkne&pﬁ?ss\mms Ifslo\:kkr\DnmevsalEnU\a;{a!:?:':;:ins:;kfib‘fgp’::tggmﬂ):::!ﬁﬂﬂg using TWiSt!S U DI Adapter SyStemS
PGCB I . ( Annealing, Binding, and \|
Cleanup (ABC) )

P B" 1 Hardwick, S. A., Hu, W., Joglekar, A., et al. (2022). Single-nuclei isoform RNA sequencing unlocks barcoded exon connectivity in frozen brain tissue. Nature Biotechnology, 40(7), 1082-1092. 68
qc | https://doi.org/10.1038/s41587-022-01231-3.
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Workflow overview for preparing Kinnex single-cell libraries with Twist exome
enrichment kits

Follow PacBio Kinnex library prep protocol and modified Twist target enrichment procedure to generate single-
cell hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

Input cDNA QC L . iy Kinnex single-cell library construction workflow (Steps 1-3;6-9)
PacBio Kinnex library
construction procedure?’ .
1 Input cDNA guality control ]
TSOPCR Procedure & checklist — Preparing -
Kinnex libraries using Kinnex 16- J, T o .
fold prep . (m) = S [ 2 TSO PCR J = ;' -’i ........ ‘; HNJJ\NH Klg:ixe?i‘\)l\tlgre
3. TSO artifact removal . k — S N s , ,
PacBi® ! S
: ‘ [ ‘ T .0 Kinnex
4. PCR to increase cDNA mass C o0 et emon ] s gt * capture beads

Kinnex SC library prep procedure key steps

5. Twist exome capture & on-bead PCR * Follow Kinnex protocol instructions until the end

©2 N 12/ N =
i -— -— i -— -— i -—

of the TSO artifact removal step _, See PacBio Technical note
If using compatible 10x products, follow the Kinnex Preparing Kinnex single-cell libraries with Twist exome enrichment kits (102-326-633)
Kinnex PCR 16-fold prep kit protocol (103-885-300) through
the end of Step 3 (TSO artifact removal)’
* For Step 4 (PCR to increase cDNA mass), this 6 Kinnex PCR J ! ! ! )
Kinnex array formation additional PCR step is required to generate - . - per2 peR3 PCR(m)
Sufficient CDNA maSS for TWiSt exome enriChment [ o EEEEEEEEE o N B SRR O NN C SRS [ [ vry EEEEE, x|
(500 ng) 7 Kinnex array ]
DNA damage repair o After performing Twist exome capture and on- d s
bead PCR (Step 5), proceed to the Kinnex PCR p——
step of the Kinnex 16-fold prep kit protocol 8 DNA repair J
9. Nuclease treatment and cleanup (103-885-300) and complete the remainder of the 1
library construction workflow

[ 9 Nuclease treatment and cleanup

PGCBi‘ 7 Note: If using compatible Parse Biosciences products, follow Technical note — Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits (102-326-610) until the

end of Step 3 (TSO artifact removal). 69
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Workflow overview for preparing Kinnex single-cell libraries with Twist exome
enrichment kits (cont.)

Follow PacBio Kinnex library prep protocol and modified Twist target enrichment procedure?’ to generate single-

cell hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

Input cDNA QC Modified Twist hybrid Twist library construction + Twist hybrid capture workflow
capture procedure Prepped Library Blocked Library Hybridized Library Bead-Bound Target
ove er ew 1 Fragments Fragments Fragments Sequences
TSO PCR Technical note — Preparing
Kinnex single-cell libraries with - _ - = — il — "

3. TSO artifact removal

4. PCR to increase cDNA mass

5. Twist exome capture & on-bead PCR

Kinnex PCR

Kinnex array formation

DNA damage repair

©2 N 12/ N =
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9. Nuclease treatment and cleanup

.U
Q
0
o
o

Twist exome enrichment kits
(102-326-633)

PacBi®

—\" =
" Pacaie U

Twist exome capture & on-bead PCR procedure key steps?’

Step 5.1: Twist exome capture setup

» Concentrate amplified cDNA sample (generated previously in Step 4) with 1.5X SMRTbell cleanup beads and resuspend in 12 pL of hybridization
blocker solution.

Step 5.2: Twist probe hybridization
» Prepare probe solution and incubate the hybridization reaction at 70°C for 16 hours in a thermal cycler with the lid at 85°C.
Step 5.3: Bind hybridization capture reaction to Streptavidin beads

» Prepare streptavidin beads and bind targets by adding hybridization reaction solution to the beads. Incubate for 5 minutes at 68°C. Agitation is not
required. Do not vortex.

Step 5.4: On-bead PCR amplification of Twist enriched library

» Prepare PCR mix and keep sample on ice until the thermal cycler lid has heated to 105°C. After PCR amplification is complete, perform cleanup
with 1.5X SMRTbell cleanup beads and evaluate DNA quantification QC using Qubit assay.

If sample quantity is acceptable (25 ng is required), proceed to the Kinnex PCR step of the Kinnex 16-fold prep kit protocol (103-
885-300) and complete the remainder of the library construction.

1 The hybridization capture workflow described here is a modification of the Twist Target Enrichment Standard Hybridization v2 Protocol (DOC-001273). 70
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PCR amplification primer and hybridization blocker oligo recommendations
for preparing Kinnex single-cell libraries with Twist exome enrichment kits

For optimal library prep yields and on-target hybrid capture performance, order custom primers as described
below from your preferred oligo vendor

10x cDNA primer? required for PCR amplification step to increase cDNA mass [ Step 4 ]

» Order custom primers from your preferred oligo vendor. 10x cDNA primer FWD
» Standard desalt primers are acceptable. CTACACGACGCTCTTCCGATCT
* For each FWD and REV primer, add 10 uL of 10 uM to the PCR reaction to 10x cDNA primer REV

achieve a final concentration of 1 uM.
AAGCAGTGGTATCAACGCAGAG

Custom 10x or Parse blocker oligos? required for preparing samples for Twist hybridization capture reaction [ Step 5.1 ]

10x Custom Blocker FWD
CTACACGACGCTCTTCCGATCT/3SpC3/

» Order custom primers from your preferred oligo vendor.

* An example of IDT code is shown here.

Blocker oligo primers should be HPLC-purified. 10x Custom Blocker REV
Dilute blocker oligos to 10 uM and add 2 pL of each FWD and REV blocker. AAGCAGTGGTATCAACGCAGAG/3SpCa3/

Parse Custom Blocker FWD
CTACACGACGCTCTTCCGATCTCAGACGTGTGCTCTTCCGATC/3SpC3/

Parse Custom Blocker REV
AAGCAGTGGTATCAACGCAGAG/3SpC3/

7 The 10x cDNA primer is included in 10x Single Cell Gene Expression kits. If stock kit primers are not available, follow the recommendations described here for custom ordering (see Appendix 1 in
chBi‘ Technical note — Preparing Kinnex single-cell libraries with Twist exome enrichment kits (102-326-633)).
2 Custom blockers are required to replace the Twist Universal Blockers to enable Kinnex compatibility.
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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.
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technical overviews
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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

-
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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). 74
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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. 75
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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). 76
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 I N e N e N
command line.
* Note, however, that these workflows do not have specific l
analyses for targeted gene lists and will output gene and isoform
information for all detected transcripts. S-reads e

TSO Transcript polyA 3’

.

Primer extraction 1
. — — —
Isoform C|Uster|ng l_ l— l—

.

M) SMRT Analysis

SMRT Link

Mapplng I-E-B—
- .
l A A
N B Known isoform A
Transcript BN B W~ EEEE  Known isoform B

classification

SN AN
L W I/\_ Novel isoform C

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 77


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

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).
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https://www.sptlabtech.com/hubfs/Webinar_Seatle%20Children%20Research%20Institute%20Case%20Study_Promo%20Flyer_FINAL.pdf
https://www.sptlabtech.com/news/spt-labtech-enables-automated-pacbio-kinnex-full-length-rna-seq-library-preparation-workflow-on-spts-firefly-platform
https://www.sptlabtech.com/hubfs/Webinar_Seatle%20Children%20Research%20Institute%20Case%20Study_Promo%20Flyer_FINAL.pdf

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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L]
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.
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