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Kinnex library preparation using Kinnex single

Application -specific

Application -specific

literature protocol

Application -specific
technical overview

Preparing Kinnex™ libraries using PacBie®
Kinnex single-cell RNA kit

Procedure & checklist

Before you begin

Thi the workflow for Kinnexibraries from 10x Chromium 3 or §' CONA
using the Kinnex single-cell RNA kit for library prep and sequencing on PacBio® Sequel® Il Sequel lle, Vega™, and Revio®
systems,

“This kit s intended for use with single-cell cDNA generated using the 10x Chromium Next GEM Single Cell 3 kit (v3.1 or
v4) or 10x Chromium Next GEM Single Cell 5 kit (v2, v3). For a fulllist of compatibility with 10x products, please consult

Application note the 10c website
Kinnex single-cell -
5 = ‘Samples per kit 12
RNA kit for single-
Il isof e
Ce |SO orm > ells for the Veqa® or Revio® (non- systems
sequencing

Overview

Number of SMRT® Cells per

L T T >4 SMRT Cells for Sequel® Il/1le®

CDNA input
>15 ng 10x cDNA per sample
Quantity (cDNA concentration should be >1ng/pL with up to 15 pL in volume. See step.
2.1 for 10x cDNA input requirement.
o Average segment lengths 500-1,100 bp
Introduction

Average 16-segment array lengths  10-17 kb
Understanding cell heterogeneity at the isoform level is The Kinnex™ single-cell RNA kit takes as input single-
critical for both basic and disease research Short cell cONA and outputs a sequencing-ready ibrary that
reads can only capture gene-evel information, while 16-fold throughput increase compared to
other long-read technologies lack the accuracy for gle-cell 1s0-Seq® libraries. Combined with
accurate unique molecular identifiers (UMI) and cell are single-ced analysis SMRT® Link
barcode (CBC) dentification. PacBio® HiFi reads software, PacBio offers cost-effective single-cell
sequence fulldength RNA isoforms along with single- isoform sequencing that does not require orthogonal
cell barcode and UMI information, revealing sequencing methods. The SMRT Link
extraordinary insight into single-ced biokogy. software supports bioinformatics analysis to produce
an isoform-leve! single-cell data matrix compatible with
tertiary analysis software
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Application Note - Kinnex single -cell RNA for

Procedure & checklist 1 Preparing Kinnex
single -cell isoform sequencing ( 102-326-549)

libraries using Kinnex single  -cell RNA kit ( 102-

) I s 254-300)
Summary overview of application-specific library -

preparation and data analysis workflow
recommendations.

Technical documentation containing application-
specific library preparation protocol details.

chBi‘ 1 ABC = Anneal primer / Bind polymerase / Clean up bound complex

——

Technical overview = Kinnex
library preparation using Kinnex
sing : RNA kit

=

-cell RNA kit: Getting started

Library preparation,

Example sequencing performance for Kinnex single-cell RNA libraries
prepared with human cDNA [ Revio system + SPRQ chemistry’]

Raw Data Report HIFi Read Length

PacBie

Kinnex single-cell RNA 5" library for PBMG single-cell cONA sample from 10x Chromium Single Cell Universal 5' kit
Read Segmentation Metrics

Technical Overview: Kinnex library

preparation using Kinnex single  -cell RNA kit

(103-344-600)

Technical overview presentations describe
sample preparation details for constructing

Kinnex HiFi libraries for specific applications.

Example sequencing performance data for a
given application are also summarized.

v

sequencing & analysis

Single -cell cDNA synthesis

Use 10x Genomics Chromium or other system
to perform single-cell cDNA synthesis
(3,000 71 20,000 cells input)

!

Kinnex library preparation
(Kinnex single -cell RNA kit)

Use 015 n geell@dNAnpuntg | e
generate Kinnex library containing 16-segment
array

.

SMRT sequencing
(Sequel lle, Vega & Revio systems)

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

!

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

Use Single-cell Iso-Seq analysis application to
identify novel genes and isoforms

ifh
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Kinnex single -cell RNA method overview

Use Kinnex single-cell RNA kit to perform high-accuracy, single-cell isoform sequencing with PacBio long-read

systems
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isoform A

isoform B

e e e Nem isoform C

PacBi®
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1 Kinnex single-cell RNA protocol is compatible with single-c e | |
Expression kit; (3) Parse Evercode WT or WT mini kit; or (4) ArgenTag Single-Cell RNA Library Kit. See APPENDIX 2 i PacBio compatible Kinnex library preparation workflows.

Single -cell
cDNA generation

Kinnex
library preparation

PacBio sequencing

Read segmentation +
single -cell Isoform analysis

c DNA

o o o I

o o

from (1)

10 x Cell 36 kit
151 75 ng cDNA input

3,000 to 20,000 target cell recovery

Chromium Singl e

2-day Kinnex library preparation using Kinnex single-cell RNA

kit

Barcoded Kinnex adapters support up to 4-plex multiplexing

SMRT Link Run DeKinngxrsingietcep ¢ r tR NfAGC

application type option with auto-analysis (read segmentation +
single-cell isoform analysis)

SMRT Link single-cell Iso-Seq isoform-classification software to
iIdentify novel genes and isoforms

Output compatible with tertiary single-cell analysis tools (e.g.,
Seurat, Scanpy, Kana)

10x Chr omi unmgSiengQdee |CeNelx tUnGE/M r(swEsiumlB DT datiabGénév 2k j55t©;



Kinnex single -cell RNA method overview

Single -cell cDNA sample preparation 1!

Chromium Controller/X/ iX Chromium Next GEM Sing
10x Barcoded Pool
Gel Beads Collect RT Remove Oil

- @ 00000 %M —» —»

. PacBi@® -

PacBie

~
Cells S
Enzyme NoA D

N \\

TruSeqRead 1 Poly(dT)VN .
10x UML Single Cell 10x Barcoded 10x Barcoded
B( GEMs cDNA cDNA

Nextera Read 1
(Read 1N) Capture Seq 1
| UMI

|
/ Nextera Read 1

(Read 1N)
¢ UMI

A

l cDNA amplification & cleanup

10x Rev
PCR Primer
5 G VT 3

3 I CBC][UMI] AAAAAAAAA/ I CCEmE=emm 5
Full-length 10x barcoded single-cell cDNA for

o O

P

input into PacBio Kinnex single-cell RNA library

construction
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1 Refer to 10x Genomics Support website to download 10x Chromium user guides and other documentation.
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Procedure & checklist

(103-254-300)

| |
! Ki lib ing & analysi I
- innex library prep, sequencing & analysis "
| |
| . |
L PacBi® ]

| = . . .
I Kinnex single -cell RNA kit :
| (103-072-200) I
| |
| |
| |
| 10x single-cell cDNA input ' |
% Ki t 4 1
1 Template switch oligo (TSO) :
1 artifact removal I
1 cDNA with expected Fwd ~ Fwd |
| & Rev primer sequences I ===z2zzzcczc - I I
I Kinnex segmentation adapter I
: incorporation & array formation |
- - |

b“;i i:.&% 1 i“
LI ,,,;'- == memec }‘ |
QR 16-segment Kinnex array construct containing onest I
: barcoded SMRTbell adapters at both ends |
|
I l DNA damage repair I
1 & nuclease treatment / ABC 2 I
(g —— T
| N I
| |
| |
| |
: PacBio Itong -read SMRT Link :
systems

| Sequel lle, Vega o ——— Read segmentation & |
| or Revio system __—  single-cell Iso-Seq analysis 1
1

2 ABC = Anneal sequencing primer / Bind polymerase / Complex cleanup
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Single -cell cDNA sample preparation ?!

10x & PacBio
key protocol

Kinnex library prep, sequencing & analysis

PacBi®

> F R F R F R R R

1 O . steps
A\ GENOMICS
Poly(dT) primer for 1st-strand synthesis CBC = 10x cell barcode
T 1 UMI = Unique molecular identifier
50 30
3 AAAAAAAAA 50 Example 10x single]|cell
Poly(A)+ mRNA template cDNA workflow is shown here

Samples incorporate a 10x

cell barcode during single-cell Reverse transcription (1 St-strand synthesis)

cDNA synthesis

and addition of 6Cb6 ba

36
3 AAAAAAAAA I GG NSOl 5 §

Template Switch
Oligo (TSO)

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

(63}
4

w
(o))

30

PacBi®

PacBie

AAAAAAAAA /I CCOm= 5

o

2nd-strand synthesis & cDNA amplification

10x Forward

PacBie

PCR Primer
I
57 36
3 U= = === AAAAAAAAA/ I GG ROl 5 o
10x Reverse
PCR Primer
5 G EEe 36
3 I [CBCJ[UMI] AAAAAAAAA/IEEEEE CCOEE=e 5 o

10x-barcoded single-cell cDNA for input into

3

PacBio Kinnex single-cell RNA library construction

1 Refer to 10x Genomics Support website to download 10x Chromium user guides and other documentation.

Procedure & checklist

(103-254-300)

2

- -1!!1!!!!!!!1!;- -!!!!!!!!!!!!!- -1!!1!!!!!!!1!;- -!!!!!!!!!!!!!-

cDNA with expected cDNA with template

structure (TSO primer l e artlfallct switch oligo (TSO) artifact
sequence at only one end) NS (TSO primer sequences
E at both ends)
-!!!!!!!!!!!!!
Kinnex PCR (16 parallel PCR Rx to
append Kinnex segmentation adapters)
PCR 1 PCR 2 PCR 3é € PCRn)(

u!uuuuu “!uuuuuu z!!!!!z!!!zz! !!!!!!!!!!!! |

Barcoded Kinnex terminal adapter
(bcM0001-bcM0004)?

Pooling & Kinnex array formation

G‘ss“_“ fﬂii,%
£ pe:lel A | L B 11 HelBC ., :
x.u_v,!”?’ -!-u_;";
L D |
g
- P | IelBC =.1
Samples can be barcoded during Kinnex e
array formation using up to 4 different
barcoded Kinnex SMRTbell adapters? DNA damage repair & nuclease Tx
Uil ‘i_ii.;
\}"‘ %*‘?ﬁ “a. %
£ pi=Te] A | LB | C | 111 HelBC o, :l
\’%,_,_,,}’;’ #Lu-‘
Anneal Kinnex sequencing primer /
Bind polymerase / Cleanup (ABC)
“;sﬁ;,, ,tif
H peEE=lo] A | ' B | | KK | HelBC =:f: :.'

Q"P LT 4"9

l Long -read sequencing
& data analysis
o B

Purified polymerase -bound
16-segment Kinnex library

Sequel Il/lle, Vega

) SMRT Link read segmentation
or Revio system

& single-cell Iso-Seq analysis

Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.
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Kinnex single -cell RNA library preparation procedure description

Procedure & checklist i Preparing Kinnex libraries using the Kinnex single-cell RNA kit (103-254-300) describes the

workflow for constructing single-c e | | Kinnex | ibraries from 1XkneCimglecslliRiAkit3 6 EECEEILESITEEEIEENEAD PcicEs®
. . . Kinnex single-cell RNA kit
(103-072-200) for library prep and sequencing on PacBio long-read systems
Procedure & checklist
Overview )
Before you begin
Samples per kit 12 s oo 132073 250 o e v s o P St 641t 6, et R
systems.
Workﬂow tlme 3 days for Up -to ‘| 2 Samples This kit s intended for use with single-cell cDNA generated using the 10x Chromium Next GEM Single Cell 3'kit v3.1 or 10x
Chromium Next GEM Single Cell 5 kit v2, standard throughput. It has not been tested for use on low throughput (LT) or
; ) . high throughput (HT) kits which are eurrently unsupported.
>8 SMRT Cells for Revio® using SPRQ™ chemistry

Number of SMRT® Cells per

) ) . >2 SMRT Cells for the Vega® or Revio® (non-SPRQ) systems

Kinnex library preparation >4 SMRT Cells for Sequel® II/lle® S

CLIEE L
>15 ng 10x cDNA per sample a— e S 015 e e

for 10x cDNA input requirement

Quantity cDNA concentration should be >Tng/pL with up to 15 pL in volume. See step Averagesegment engins 010006
2.1 for 10x cDNA input requirement. mmm———

Average segment lengths 500-1,100 bp

Average 16-segment array lengths 10-17 kb

©2024 PacBio. All ights reserved. Research use only. Not for use in diagnostic procedures.

. 103-254-300 REV 02 MAR2024 POCBi.
i."‘;si-—-nﬁ%a.“ "é“-;“ i%"
£ - BCEM N = HeNEC):::, ;
A — R PacBio Documentation (103-254-300)
Kinnex single -cell RNA kit Kinnex single -cell RNA library template (~10 117 kb) & Ki Ul h RNA lib
103-072-200 (12 rxn) Contains 16 concatenated full-length cDNA segments NREXTLTE eng'_[ lorary prep .
protocol uses Kinnex single -cell RNA kit
- ) ) ) ) ) ) - Do notuse SMRTbell prep kit 3.0 with this
For use with single-cell cDNA generated with 10x Chromium Kinnex single-cell RNA library preparation procedure supports protocol
Next GEM Si ngl eorl®edhiomiBniNext GEM v 3 . 1 up to 4-plex sample multiplexing through use of 4 different
Single Cell 56 kitlv2, standar barcoded Kinnex SMRTbell adapters?
1 This kit is intended for use with single-c e | | cDNA generated using the 10x Chr omilDm Nexto méHENT Nemxg!| eGEQER ISIi n3gd ek iCe | (I v 35.6:
chBi‘ compatibility with 10x products, please consult the 10x website. 8

2 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.
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Kinnex single -cell RNA kit bundle components

Kinnex single-cell RNA kit bundle provides full support for Kinnex library prep workflow

Kinnex single -cell RNA kit (103 -072-200)

Includes Kinnex PCR kit, Kinnex concatenation and ancillary DNA cleanup reagents needed for incorporation
of Kinnex segmentation adapters and Kinnex array formation for generating Kinnex single-cell RNA libraries
from input 10x Chromium Single Cell 5" and 3' cDNA.

Kinnex single -cell RNA kit components

Kinnex capture beads kit (12 rxn)

1 A Contains reagents for removing template-switch oligo (TSO) artifacts
from single-cell cDNA

Kinnex single cell concatenation kit (12 rxn)

A Contains reagents for Kinnex array formation and SMRTbell template
2 construction

A Includes barcoded Kinnex adapter mixes (bcM0001 i bcM0004)

A Also contains Kinnex capture primer oligos for TSO artifact removal
3 SMRTbell cleanup beads

A For DNA cleanup
4 Elution buffer

A For DNA cleanup

PacBi®



Kinnex single -cell RNA experimental design considerations

Kinnex single-cell RNA application use case recommendations for PacBio systems

| Seguelllandllesystems Revio system + SPRQ chemistry

Experimental goal Characterize alternative splicing in single cells / cell types
Transcript reads per SMRT Cell 30-40 M reads 50-60 M reads 100-120 M reads
Sample multiplexing? Not recommended Not recommended Up to 2 samples per Revio SMRT Cell (2-plex)

<10,000 cells per sample if multiplexing 2

Cell input into 10x Chromium 3,000 10,000 cells for running a single (non- : . . samples per Revio SMRT Cell (2-plex)
: . o 3,000 71 10,000 cells for running a single (non-
single cell 306 omulipléxedrsBrpke on one Sequel Il SMRT multiplexed) sample on one Vega SMRT Cell . _ _
generation workflow Cell 8M p p g lQ,OOO | 20,000_ cells per sample if running a
single (non-multiplexed) sample on 1i 2 Revio
SMRT Cells
Expected coverage Obtain 3,000 i 10,000 unique reads/single cell Obtain 3,000 7 10,000 unique reads/single cell Obtain up to ~20,000 unique reads/single cell
Kinnex library prep protocol Procedure & checklist i Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300)
Single-cell cDNA input into 15-75ngof cDNAfrom(1)10x Chr omi um Single Cell Universal 30 o()1&¥isidmHD Spat&i ngl e
Kinnex library prep workflow Gene Expression kit; (3) Parse Evercode WT or WT mini kit; or (4) ArgenTag Single-Cell RNA Library Kit

SMRT Link data analysis

workflows Read Segmentation and Single-cell Iso-Seq Analysis

Community data analysis tools Annotation & quantification: SQANTI3 / Differential analysis: TappAS / Fusion calling: pbfusion / Visualization: SWAN

PGCB" 1 Kinnex single-cell concatenation kit (103-242-000) can support up to 4-plex sample multiplexing per SMRT Cell through the use of four different barcoded Kinnex terminal SMRTbell adapters during 10
I Kinnex single-cell RNA library construction.
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Procedure & checklist 1 Preparing Kinnex libraries using the Kinnex single -

cell RNA kit (103 -254-300)

Procedure & checklist 103-254-300 describes the workflow for constructing single-cell Kinnex
| i braries from 10x Chr o kKinnexsinged-cet RNA Kkitd fordildbal/A
prep and sequencing on PacBio long-read systems

Procedure & checklist contents
1. General best practices for reagent & sample handling and 10x single cell cDNA
input recommendations.

2. Enzymatic workflow steps for removal of template-switch oligo (TSO) artifacts
from input 10x single cell cDNA samples.

3. Enzymatic workflow steps for construction of 16-segment Kinnex arrays from
10x single cell cDNA.

4. Enzymatic workflow steps for DNA damage repair & nuclease treatment of
Kinnex single-cell RNA SMRTbell libraries.

5. Workflow steps for final cleanup of Kinnex single-cell RNA SMRTbell libraries
using SMRTbell cleanup beads.

6. Sample setup ABC! workflow steps to prepare Kinnex SMRTbell libraries for
sequencing on Revio (+SPRQ) and Vega systems.

PqCBi‘ 1 ABC = Anneal primer / Bind polymerase / Clean up bound complex

us

Prepacing Kinnex™ libraries using PacBi®
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 5" cDNA
using the Kinnex single-cell RNA kit for library prep and sequencing on PacBio® Sequel® Il, Sequel lle, Vega™, and Revio®
systems.

This kit is intended for use with single-cell cDNA generated using the 70x Chromium Next GEM Single Cell 3° kit (v3.1 or
v4) or 70x Chromium Next GEM Single Cell 5" kit (v2, v3). For a full list of compatibility with 10x products, please consult
the 10x website.

Overview

Samples per kit 12

Workflow time 3 days for up to 12 samples
>8 SMRT Cells for Revio® using SPRQ™ chemistry

>2 SMRT Cells for the Vega® or Revio® (non-SPRQ) systems
>4 SMRT Cells for Sequel® 11/11e®

Number of SMRT® Cells per
Kinnex library preparation

CcDNA input
>15 ng 10x cDNA per sample

Quantity cDNA concentration should be >1ng/pL with up to 15 L in volume. See giep
2.1 for 10x cDNA input requirement.

Average segment lengths 500-1,100 bp

Average 16-segment array lengths  10-17 kb

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

103-254-300 REVO8 OCT2025 Pa c B i.

PacBio Documentation (103-254-300)
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Kinnex single -cell RNA library construction workflow overview
Procedure & checklist T Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300)

Cleanup DNA QC Walk-away time !
1 Input cDNA quality control N/A gigg;;;sfzag DNA kit N/A
2 TSO PCR ({I.esg(nig/lt?eTat:jes” Qubit HS assay 1.5hrs K’
l, O Safe stop a
. 1.5X SMRThbell . Day 1
3 TSO artifact removal Qubit HS assay 1.5 hrs
cleanup beads (~6 7 6.5 hrs*) v
l, O Safe stop
. 1.5X SMRTbell . ;
4 Kinnex PCR cleanup beads Qubit HS assay 15171 2.0 hrs
l, O Safe stop
5 Kinnex array formation illsg(nﬁg/lt?galﬁl Qubit HS assay 1.5hrs
l O Safe Stop v e e
6 DNA damage repair cl;l.sg(nigﬂt?gaﬁl N/A 30 min
Day 2
l, O Safe stop (=2 g’rs*)
. 1.2X SMRThbell Qubit HS assay
7 Nuclease Tx + final cleanup cleanup beads Femto Pulse gDNA 165 kb kit 1.5 hrs
o £ H B £ C 8 = 8N |

o
PqCBl‘ 1 Excludes hands-on time for setting up enzymatic reaction steps and additional time required to perform DNA sizing QC and DNA concentration QC.



General best practices recommendations for preparing Kinnex single

CDNA Input

A Use an optimal input range of 3,000 i 10,000 cells* for the 10x Chromium

single cell 36 cDNA generation workf

A Follow the best practices in the 10x Chromium user guide

A Input cDNA quality control is highly recommended before proceeding to the
Kinnex single-cell RNA workflow

DNA sizing and quantitation QC

A Perform DNA concentration measurements with a Qubit fluorometer using
the Qubit 1X dsDNA High Sensitivity (HS) Assay Kit.

Qubit 4 fluorometer and 1X ds DNA High Sensitivity Assay Kit
(Thermo Fisher Scientific)

PacBi®

-cell RNA libraries

_ Refer to 10x Genomics Support

website to download 10x Chromium
user guides and other documentation.

Chromium

Next GEM

Single Cell 3'
Reagent Kits v3.1

A Perform DNA sizing measurements with a Bioanalyzer system using the
High Sensitivity DNA Kit (for input cODNA QC) or with a Femto Pulse system
using the Genomic DNA 165 kb Kit (for final SMRTbell library QC)

\

Nﬁ }

" “
=] =
-1 -"“'—

— Di—
- < =

Bioanalyzer 2100 System
and High Sensitivity DNA Kit
(Agilent Technologies)

Femto Pulse System
and Genomic DNA 165 Kit
(Agilent Technologies)
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General best practices recommendations for preparing Kinnex single

Reagent and sample handling

Kinnex library prep reagents

A
A

o o To Io Do Do

o I

o o P>

Room temperature is defined as any temperature in the range of 187 23°C for this protocol.

Thaw the repair buffer, nuclease buffer, Kinnex ligase buffer, Kinnex ligation additive, Kinnex
adapter mix, and primers at room temperature.

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

Quick-spin all reagents in a microcentrifuge to collect liquid at tube bottom prior to use.
Keep all temperature-sensitive reagents on ice.

Ensure that the DNA damage repair mix is stored at -20°C to avoid poor library performance.

Note: The Loading buffer is light sensitive and should be protected from light when not in use.

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

Pipette-mix all bead binding and elution steps until beads are distributed evenly in solution.

Wide-bore pipette tips help to minimize foaming specifically when resuspending Kinnex capture

beads.
Mix all library prep reactions by pipetting up and down 10 times or until fully resuspended.
Samples can be stored at 4°C at all safe stopping points listed in the protocol.

1.5X SMRTbell cleanup is recommended before Kinnex array formation. If the cDNA contains
smaller fragments <200 bp, it is recommended to increase the SMRTbell cleanup ratio to 2X.

PacBi®

-cell RNA libraries (cont.)

Temperature -sensitive reagents:

Temperature-sensitive reagents

Step used Tubecolor  Reagent
Green Kinnex single-cell PCR mix 103-244-500
Yellow Kinnex 3' capture prirmer mix 103-182-400
Kinnex 5' capture primer mix 103-182-200
Kinnex primers premix (A-PQ)
103-107-800 A
103-1079008B
103-108-000C
103-108-100D
103-108-200E
103-108-300F
103-108-400G
103-153-000H
103-153-1001
103-153-200.J
103-153-300K
103-153-400L

103-153-500M
103-153-600 N

103-153-7000
103-153-800 PQ

TS0 PCR and Kinnex
PCR

Lightgreen  Kinnex single-cell enzyme 103-243-800
Yellow Kinnex single-cell ligase 103-244-000
White Kinnex single-cell ligase buffer 103-244-100

Kinnex single-cell ligation additive 103-244-
400

Kinnex adapter mix

be01 103-109-600

bc02 103-109-700

bc03 103-109-800

bc04 103-109-900

DMA repair mix 103-110-000

DNA damage repair Repair buffer 102-244-300

Nuclease treatment Lightgreen Nuclease mix 103-110-100
Light purple  Muclease buffer 103-110-200

Kinnex array formation|

15



General best practices recommendations for preparing Kinnex single -cell RNA libraries (cont.)

Reagent and sample handling

Sequencing prep reagents (for sample setup ABC)
Thaw the following reagents and room temperature:

A Once thawed, place reaction buffers and sequencing primer on-ice prior to making master mix. The
Loading buffer should be left at room-temperature.
A Note: The Loading buffer is light sensitive and should be protected from light when not in use. Annealing buffer Light blue

A Keep the following reagents on a cold block or ice: Kinnex sequencing primer Light green

A Sequencing polymerase

) Polymerase buffer Yellow
A Sequencing control

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

A Loading buffer Dilution buffer Blue
A SMRTbell cleanup beads

o
PGCBl‘ * Room temperature (RT) is defined as any temperature in the range of 18 1 23°C for this protocol.

16



Input cDNA quality control

Input cDNA quality control is highly recommended before proceeding to the Kinnex single-cell RNA library prep

workflow
A We recommend using an optimal range of 3,000 10,000 cellsinputi nt o 10x Chr omi gm 3S9ep ©or 5 0
1 Input cDNA quality control single cell workflow?! procedural summary
l A Protocol requires a minimum of 15 ng of 10x Chromium single cell cDNA (maximum of 75 ng
per library) B—
2 TSO PCR . ) i DNA
A If your cDNA sample amounts are between 16 i 59 ng, then normalize all samples to 15 ng sizing QC
l O safe stop A If your cDNA sample amounts are >75 ng, then normalize all samples to 75 ng -
3 TSO artifact removal A If your cDNA sample amounts are between 60 i 75 ng, normalization is not required. Sin_gc:e 'ﬁe”;é'gyﬁ size
ideally p
l O safe stop A Evaluate the size distribution of each input cDNA sample to determine whether it is suitable for l
the protocol (average cDNA fragment size should be between 5001 1,500 bp)
4 Kinnex PCR . , . .
A 10x single cell cDNA samples measured with a Bioanalyzer system typically show a peak at ~1 i Proceed to Step 2
l QO safe stop 1.8 kb
5 Kinnex array formation )
v Step  Instructions
l O Safe stop . . ] n
1.1 Bring the Qubit 1X dsDNA HS working solution and standards to room temperature.
6 DNA damage repair 1.2 Pulse vartex or pipette mix each sample to homogenize the DNA in solution.
l O safe stop 1.3 Quick spin each sample to collect liquid.
7 Nuclease Tx and cleanup 1.4  Takea1 pL aliquot from each sample.
1.5 Measure DNA concentration with a Qubit fluorometer using the 1X dsDNA HS kit.
1.6 Dilute each sample to 1.0-1.5 ng/pL in elution buffer or water, based on the Qubit reading.
1.7 Measure DNA size distribution with a Bioanalyzer system using the High Sensitivity DNA Kit.
1.8 Proceed to the next step of the protocol if sample quality is acceptable.
PqCBi‘ 1 Refer to 10x Genomics Chromium Single Cell 3' Reagent Kits User Guide i v3.1 (CG000204) or Chromium Single Cell 5' Reagent Kits User Guide i v2 Chemistry Dual Index (CG000331). 17
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https://www.10xgenomics.com/support/single-cell-immune-profiling/documentation/steps/library-prep/chromium-single-cell-5-reagent-kits-user-guide-v-2-chemistry-dual-index

Input cDNA quality control (cont.)

Exampl e

B i

1 Input cDNA quality control

|

2 TSO PCR

l O Safe stop
3 TSO artifact removal

l O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l O Safe stop
6 DNA damage repair

l O Safe stop

7 Nuclease Tx and cleanup

PacBi®

oanal yzer DNA sizing QC results for single
[FU] sample 2
@053'
N
140+ |
120
100+
~1.5 kb size mode
w2
an- ¥ E
ol
40+
|
i
20 i
i
o (b BEC B L e
I I I I I I I I I I I I I I
33 100 150 200 300 400 500 600 1000 2000 10380 [bp]
Bi oanal yzer DNA sizing QC analysis results for a 10x Chromium me.ngl e cel
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TSO PCR & TSO artifact removal

Perform Steps 2 & 3 to remove template switch oligo (TSO) priming artifacts generated during 10x cDNA synthesis

TSO priming artifacts can occur if the TSO acts as a nonspecific primer on poly(A)+ mMRNA

1 Input cDNA quality control
___________ t----------- E "‘.y l . A Up to ~50% of cDNA products from the 10x
: ; : \U/ BR | Chromium single cell cDNA preparation workflow
1 |2 TSO PCR I e oo may contain a TSO priming artifact instead of the
: : correct structure
1 l, O Safe stop I
I I
I ' 1 _ . .
: 3 SO artifact removal I Example synthesis of 10x 806 cDNRx@ampldecsynt hesis of 10x 3
i *_e. gafe.sbp.__.! containing correct structure containing TSO priming artifact
4 Kinnex PCR TSOacts as a
Plgrli):r(:je-::) 5 non-specific primer
l QO safe stop 5 O TTTTTTTTTT 36 36
36 AAAAAAAAA . C G CH S 3 GAAAAAAAAA GCCOmm— 5 §
5 Kinnex array formation Poly(A)+ mRNA Template Switch oly(A)+ mRNA Template Switch
template Oligo (TSO) template Oligo (TSO)
l, O Safe stop
2nd-strand cDNA synthesis followed 2"d-strand cDNA synthesis followed
6 DNA damage repair by amplification w/ Forward (F) & by amplification w/ Reverse (R) PCR
Reverse (R) PCR primers primers only
l, O Safe stop
5 GEmm—— 3 5 SEECOEE I 3 6
7 Nuclease Tx and cleanup 3 PEEEE AAAAAAAAA /A GG GRS 5 o 3 PENEEEE CCON GG s 5 )
Rev (R) Rev (R) Rev (R)
PCR Primer PCR Primer PCR Primer
= R F R R R R R
R TS0 B e e e
F R -!!!!!!!!!!!!! R R !!!!!!!!!!!!!
-!!!!!!!!!!!!! !!!!!!!!!!!!!
< Amplified (full -length) 10x cDNA products with X Amplified (non -full length) 10x cDNA products with
chB|‘ correct structure (TSO sequence at  one end) TSO priming artifacts (TSO sequences at  both ends) 19




1 Input cDNA quality control

2 TSO PCR

l, O Safe stop

3 TSO artifact removal

4 Kinnex PCR

l, O Safe stop

5 Kinnex array formation

L O Safe stop

6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

PacBi®

TSO PCR & TSO artifact removal (cont.)

Role of Kinnex capture primers and Kinnex capture beads

Kinnex capture

TSO PCR step in Kinnex single -cell RNA procedure uses a modified PCR primer (
primer_Fwd) to incorporate a biotin tag into desired cDNA products with the correct structure

A
o 5 IR 3 6 o Fwd Rev o
F R )J\ Kinnex Capture s "‘*"/\/\‘!!!!!!!!!!!! HN)LNH
R Y B 7SO HN™ “NH primer Rev H H Fwd Rev
[TSOEEEEEEEREHEETSO) R R HﬁH 5 "”"/\/\-!!!!!!!!!!!!!
;;;;;z;;;z;;;s [TSOEEEEHHETSO) s "> 5 [l 3 6 Rev Rev
R R F R Kinnex Capture !!!!!!!!!!!!! Rev Rev
!!!!!!!!!!!!! -!!!!!!!!!!!!! TSO primer Fwd j‘l\ ;!_!;!!_!;!!_!;!
F R :‘ HN NH
H H Fwd Rev
-!!!!!!!!!!!!! o
F R R R TSO PCR HN)LNH g e | EEREEREERE 7SO
=== TSI TSO) (Example illustration for cleanup of " "“/\/\F—Wd Rev Rev
1 0 X S I n g | e C e | I ¢ ’ A !!!!!!!!!!!!!-
TSO artifact removal step uses streptavidin  -coated Kinnex capture beads _to pull 3
| o . e
down and enrich for biotin  -tagged cDNA products with the correct structure
HN)LNH Fwd Rev 0 Sy "/.I:
5 "“'J/\-/\-z!_u.z!!zz!!z! HN)LNH %!{! Rev F g “
" " Fwd Rev QQQ!’Q.Q FWQ’ M!u 22 amu. wd &€
s ”""/\/\-!!!!!!!!!uu !"N\ !!!!!-\/"\/""“w - (
Rev Rev g S ¢
2 Kinnex capture beads
!!!!!!!!!!!!! Rev Rev
o !!!!!!!!!!!!!
HN)LNH
5 H H Fwd Rev
o o IR TS TSO artifact removal
" s - F-wd Rev Rev (Example illustration for cleanup of
!!!!!!!!!!!!! 1 O X S I n g | e C e | I



TSO PCR

Procedural summary

1 Input cDNA quality control

|
2 TSO PCR

l O Safe stop
3 TSO artifact removal

l O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l O Safe stop
6 DNA damage repair

l O Safe stop

7 Nuclease Tx and cleanup

PacBi®

2.17 24TSO PCR

Step 2 procedural summary

A Normalize cDNA sample input to 15 ng if it is between 15 ng and 59 ng using elution buffer
A Normalize cDNA sample input to 75 ng if it is higher than 75 ng using elution buffer
A For cDNA amounts between 60 i 75ng, proceed without normalizing

Upto 15 pL
(101.5 ng/elL in
elution buffer or water)

-
+ 25l =
.
Single-cell Kinnex single-cell
cDNA sample PCR mix

50 pL
» PCR Rx vol.

Run TSO PCR

Select TSO PCR program based on
cDNA input. Keep sample on ice until
thermal cycler lid has heated to 105 °C.

—— 2.57 2.20 1.5X SMRTbell cleanup

50 pL + 75uL
b el

TSO PCR

+

program (3 or 5 cycles)

1.5X SMRTbell
sample cleanup beads

» ¥

TSO PCR program for 15 ng cDNA input

Step Time Temperature Cycles

1 3 min 98°C 1

2 20 sec 98°C

3 30 sec 65°C 5 OR
4 4 min 72°C

B 5 min 72°C 1

6 Hold 4°C 1

42 pL purified
TSO PCR sample

[~ Sel ect ei t herrs' capture primer 34
mix depending on 10x Genomics kit used

[ J
/ w -4':;
00 — OR 104l 4+ Uptoyg — N
g 7| 50 pL | o= - '
Kinnex 50 cKaipntnuerxe 306 cfapt ur éuclease-free 50 pL

primer mix primer mix water PCR Rx vol.

TSO PCR program for 60 -75 ng cDNA input

Step Time Temperature Cycles
1 3 min 98°C 1

2 20sec  98°C

3 30sec  65°C 3

4 4 min 72°C

5 5 min 72°C 1

6 Hold 4°C 1

Proceed to the Step 3 of the protocol if sample quantity is acceptable
(between 100 ng T 600 ng). If the yield is higher than 600 ng, proceed to
TSO artifact removal step with 600 ng of amplified biotinylated DNA.

) 4

Proceed to Step 3

21



TSO PCR

Procedural notes

1 Input cDNA quality control

!
2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

PacBi®

2. TSO PCR

A If needed, normalize cDNA sample
input amounts to 15 ng or 75 ng

Mormalize cDNA sample input to 15 ng if it is between 15 ng and 59 ng using elution buffer.
Mormalize cDMNA sample input to 75 ng if it is higher than 75 ng using elution buffer.

For cDNA amounts between 60-75ng, proceed without normalizing. Select either the Kinnex 3' or 5 A IMPORTANT! Se |l ect either t he

capture primer mix depending on the 10x Genomics kit used. Set up the following PCR reaction on primer mix depending on the 10x Genomics kit used
ice (RMT).

Step
1
2
3

Heated lid set at 105°C

21
v Tube color Component Volume
Nuclease-free water Up to 50 pL
Green Kinnex single-cell PCR mix 25 uL A Set Up TSO PCR reactions ON ICE
- e capreprime APCR pol ymestasex@Bnucl ease a
or 1oL impacts amplification yield if prepared at room temp.
Kinnex 3’ capture primer
Yellow .
mix
10x 5" or 3' cDNA library
(1-5ng/ul) Upto15pL
Total volume 50 pL
22 Pipefttemix RM1. A For lower cDNA sample inputs (15 ng),
23 Quick spin RM1 in a microcentrifuge to collect liquid. use a hiaher number of PCR cvcles (5)
24 Select the TS0 PCE program based on cDNA input. Keep sample on ice until thermal cycler lid has 9 y
heated to 105°C.
TSO PCR program (15 ng input) Or TSO PCR program (60-75 ng inpu

Heated lid set at 105°C After completing TSO PCR step, perform
Time TR Cycles ; e T cleanup with 1.5X SMRTbell cleanup beads
and proceed to TSO artifact removal (Step 3) if

3 min 98°C 1

, sample quantity is acceptable (between 100 ng
20 sec 98°C g ..

O~ o
30 sec 65°C 3 30 sec 65°C
A i - . - - A If the yield is higher than 600 ng, proceed to
: ‘ the next step with 600 ng of amplified

5 min 72°C 1 5 5 min 72°C L biotinylated DNA.
Hold 4°C 1 6 Hold 4C 1

22



TSO artifact removal
Procedural summary

1 Input cDNA quality control

|
2 TSO PCR

L O Safe stop
3 TSO artifact removal

l{ O Safe stop
4 Kinnex PCR

l{ O Safe stop
5 Kinnex array formation

ll O Safe stop
6 DNA damage repair

L O Safe stop
7 Nuclease Tx and cleanup

1 Scale up the volume of beads if
processing more than 4 samples (with 10%
overage). I f prepari
beads, use a 1.5 mL LoBind tube instead
of PCR tube.

2 Scale up the volume of Kinnex capture
binding buffer accordingly if preparing
more than 40 gL of

PacBi®

ng

beads.

morje

Step 3 procedural summary

3.171 3.21 TSO artifact removal

3.17 3.4 Resuspend Kinnex capture beads by vortexing and transfer 10 UL of beads per sample to a PCR tube

G .
& )) / ‘ ’s" "5'
s Bring Kinnex capture beads « Transfer 10 gL esuspinded A . .
kit to room temperature. b 0pL = f"'{ Kinnex capture beads per b 10 pL f"'{ 0000000 - suDle?'ﬁggnt
Resuspend beads by vortexing. g sample to a PCR tube * ' P

Kinnex
capture beads

Kinnex

capture beads PCR tube

3.57 3.7 Resuspend Kinnex capture beads in Kinnex capture binding buffer (Perform resuspension 2 times)

~ X
b 40 pL

> 4 -
b son e
| —
Kinnex capture

Discard
supernatant

/ \ \Q‘ # i

Gently resuspend by
H pipetting using wide bore
) tips. DO NOT VORTEX. 2

Gently resuspend by
pipetting using wide bore
tips. DO NOT VORTEX. 2

b 40 pL H
g

Kinnex capture

.
.

Kinnex capture Kinnex Kinnex capture

binding buffer bead pellet capture beads binding buffer bead pellet
3.8 1 3.10 Add purified TSO PCR sample (containing biotinylated DNA -fragments) from Step 2 to resuspended beads and incubate on rotator
/-\ \Q- @ y _‘ \! 1a5t g-,lp 4 /\
] \“‘4"; / ) . 4 £ / 4
: Mix carefully using Ay [N I, .. bi g
b 40 L @ 40 L ;1 wide bore tips to b sou 7 oL 7 O oomatant
avoid foaming ' ' e

Purified TSO
PCR sample

Kinnex
capture beads

TSO PCR sample +
Kinnex capture beads

Kinnex capture beads/
DNA complex

3.117 3.14 Resuspend Kinnex capture beads/DNA  -complex in Kinnex capture washing buffer (Perform wash 2 times)

than 40 el

m .'_\.Q s A
Sty

80 pL - H

» g v ]

Kinnex capture Kinnex capture beads/ Kinnex capture beads/
washing buffer DNA complex pellet DNA complex

Discard
7~ ¢ Supernatant

Pipette -mix
thoroughly until
evenly distributed

X 2

_JJ’I 4
b 80 pL ;7 000ccce
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TSO artifact removal

3.17 3.21 TSO artifact removal (cont.)
Procedural summary

3.157 3.16 Resuspend Kinnex capture beads/DNA

1 Scale up the volume of beads if —— 3.2271 3.38 1.5X SMRThbell cleanup
processing more than 4 samples (with 10%

overage). I f preparing]|mqgre th 40 €L o4

beads, use a 1.5 mL LoBind tube instead () 42 uL + 63u . b
of PCR tube.

2 Scale up the volume of Kinnex capture TSO artifact 1.5X SMRTbell
binding buffer accordingly if preparing removal sample cleanup beads
more than 40 €L of beads.

Step 3 procedural summary (cont.)

-complex in nuclease -free water

_ ”~ N\ N & 7
1 Input cDNA quality control " 4 Pinetie -mix 4 -
(% P . . Discard
80 pL e | thoroughly until gouL 7 9000000
l, E (] evenly distributed ’ e
Nuclease-free Kinnex capture beads/ Kinnex capture beads/
2 TSO PCR water DNA complex pellet DNA complex
L O Safe stop 3.17 1 3.20 Resuspend Kinnex capture beads/DNA -comp|l ex i n el uti on buf f eacelenzgniednd2un TIO arifacn tremovalpriogragnl e
3 TSO artifact removal »
“ N
O ~— : . o 7 o - )
Safe stop S, Pipette -mix 5. Pipette -mix £
b 40pL = f"{ thoroughly until b 2pL = 40 pL W thoroughly until b f'f 37°C 30 min
4 Kinnex PCR E L] evenly distributed E evenly distributed ’ Hold at 4°C
Elution Kinnex capture beads/ Kinnex single-cell  Kinnex capture beads/ 42 pL Run TSO artifact
l' o Safe stop buffer DNA complex pellet enzyme DNA complex total Rx vol. removal program
S Kinnex array formation 3.21 Place sample tube on magnet for 1 minute and move supernatant containing library to a fresh tube
Safe sto
L o p ’W A A
o7
6 DNA damage repair v - Transfer Cleaved captured
42 L ;1 CXIX XXX supernatant 4zt DNA products
L O Safe stop
Cleaved captured DNA TSO artifact
7 Nuclease Tx and cleanup products + beads removal sample

Proceed to Step 4 of the protocol if
sample quantity is acceptable (25 ng is
required to proceed to Kinnex PCR step).

46 L @

Purified TSO artifact
removal sample

PacBi®

>

Proceed to Step 4
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TSO artifact removal

Procedural notes

1 Input cDNA quality control

}

2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

A Keep the supernatant after
treatment with Kinnex enzyme

and placement on the magnet

PacBi®

3. TSO artifact removal

32

33
34

35

3.6

B e

I g il T et gl o ol W e il it e o N eyt U i

318

319

"*"_‘J“’hﬁ-.w*ﬂ‘ﬂdwr‘*mr-‘d

Instructions

Bring Kinnex capture beads kit to room temperature. Resuspend the beads by vortexing.

Transfer 10 pL resuspended Kinnex capture beads per sample to a PCR tube. Scale up the amount of
beadsif processing more than 4 samples (with 10% overage). If preparing more than 40 pL of beads,
use a 1.5 mL LoBind tube instead of PCR tube.

Place the tube on the magnet until the beads separate fully from the solution.

Carefully remove and discard the supernatant while the tube remains on the magnet. Avoid touching
the bead pellet with the pipstte tip.

* Remove the tube from the magnet.

e Add 40 pL Kinnex bead binding buffer along the inside wall of the tube where the beads are
collected and gently resuspend by pipetting using wide bore tips. DO NOT VORTEX.

Mote: the solution may be viscous. Highly recommend using wide bore tips to avoid foaming. When

excess bubbles are present, lower cDNA recovery is expacted.
o Quick-spin the tube in a microcentrifuge if needed.

Mote: Scale up the volume of Kinnex capture binding buffer accordingly if preparing more than 40 pl

of beads.

Place the tube on the magnet until the beads separate fully from the solution and remove the
supernatant.

Add 2 pL Kinnex enzyme to the sample with capture beads to cleave the captured DNA products

from Kinnex capture beads.

Pipette-mix each sample and a very guick spin in a microcentrifuge to collect liguid.
Run the TS0 aritifact removal program
TS0 artifact removal program
Heated lid set at 247°C
Step Time  Temperature
1 30min 37°C
2 Hold 4°C

| Place the tube on the magnet for 1 minute and move the supernatant containing the library to a fresh

tube.

A Bring Kinnex capture beads to room
temperature and resuspend by vortexing

A Critical step! For all Kinnex capture bead
handling steps: P ipette mix with care and avoid
generating bubbles by using wide bore tips for
mixing (do not vortex )

A When excess bubbles are present, lower cDNA
recovery is expected

A Add Kinnex enzyme to cleave captured
cDNA products from Kinnex capture beads

After completing TSO artifact removal step, perform
cleanup with 1.5X SMRTbell cleanup beads and
proceed to Kinnex PCR (Step 4) if sample quantity is
acceptable (minimum 25 ng)

25



TSO PCR & TSO artifact removal (cont.)

TSO artifact video demonstration

=

Input cDNA quality control PacBio MAS-Seq TSO artifact removal demo | MAS-Seq for 10x Single Cell 3’ kit

2 TSOlPCR Pq C B i .

l O Safe stop

T TSO ARTIFACT REMOVAL WITH THE
e MAS-SEQ FOR 10X SINGLE CELL 3’ KIT

l O Safe stop

5 Kinnex array formation
l O Safe stop
6 DNA damage repair

l O Safe stop

7 Nuclease Tx and cleanup

3 » <) 0:00/8:57 Scroll for details

v

PacBi@® YouTube


https://youtu.be/DFDj1PWUNvc
https://youtu.be/DFDj1PWUNvc

Kinnex PCR

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

Set up 16 parallel PCR reactions/sample with premixed

Kinnex primers _ to generate

1 Input cDNA quality control . . .
0 f Y amplified cDNA products containing programmable sequences at both ends.
' cDNA sample after TSO artifact
2 TSO PCR ] removal & cleanup (Step 3)
L O Safe stop l Distribute cDNA sample + PCR reaction mix into
3 TSO artifact removal 16 PCR tubes or 16 wells in a 96 -well plate
l{ O Safe stop -1} At .’
7 ‘”\ ) ‘/w,;;j%"ﬁ  § 7 ‘”‘ 7, 4/! 5‘,4,\"‘?/%
4 Kinnex PCR ¢) o WAl | ¢) S WA
y.. Kﬂ,ﬁﬁﬁ"\j J Jd W ﬂﬁﬁ {J J J OR
Sl AT ‘-‘fﬂ J Y
l{ OSafestop [~ Ry AV 2 Ry AY)
S S
Amplified cDNA products from PCR 3 contain l Perform PCR by adding premixed g ':_:f i
terminal segmentation adapter sequences Kinnex primer pair solutions a0
that are complementary to the ends of cDNA o
products from PCR 2 & PCR 4 : : : : : :
| Y | Y | Y | Y | Y | Y
' - ' - ' - ' - ' - ' -
| | | | | | |
7 Nuclease Tx and cleanup PCR 1 | PCR 2 PCR 3 PCR 4 | PCR 5 | PCR 6 | PCR 7 | PCR 8
!!!!!!!!!!!!! I .E.:!zz!!!z!!!:! SRR D O D=z rzzzzzzzz= E I E !!!!!!!!!!!!! m I z!zzz!zzz!zz! I !!!!!!!!!!!! I !!!!!!!!!!!!! _!.l
| 3 | | | |
| | | | | | |
| | | | | | |
' Y Y | | | '
A ' - ' - ' - ' - ' - ' - ' -
| | | | | | |
PCR9 | PCR 10 | PCR 11 | PCR 12 | PCR 13 | PCR 14 | PCR 15 | PCR 16
.. !!!!!!!!!!!!! m I :!zz!!!z!!!:! I !!!!!!!!!!!!!! I _u.! I z!! !z! I zzzzzzzzzzzzzz I !!!!!!!!!!!!!! .m I ﬂ !!!!!!!!!!!!! m
| | | | |

PacBi®
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Kinnex PCR (cont.)

Procedural summary

1 Input cDNA quality control

|
2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l O Safe stop
4 Kinnex PCR

l, O Safe stop
5 Kinnex array formation

L O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

PacBi®

Step 4 procedural summary

3.1 Prepare Kinnex primers premix & 3.2 Kinnex PCR

X =25 (ng) / purified cDNA concentration (from Step 3)

oo

25 ng of cDNA
sample from Step 3

176 - X pL lg 4+ 220pL

PCR-grade Kinnex single-cell
water PCR mix

4l

4l

()
\&,
n "'\E [N
‘ )
w

N

oo

o

-

©

Kinnex ,/'
primer mix [

Add 2.5 eL of Kiln
into each of 16 PCR tubes
(containing 22.5 pL of Master Mix)

=V

396 pL
master mix

1[25 pL Rx volume ]
2 [ 25 pL Rx volume ]
3[25 pL Rx volume ]
425 pL Rx volume ]
5[ 25 pL Rx volume ]
6 [ 25 pL Rx volume ]
7 [ 25 pL Rx volume ]
A A A
13 [ 25 pL Rx volume
14 [ 25 pL Rx volume
15[ 25 pL Rx volume

]
]
]
16 [ 25 pL Rx volume ]

— 3.2 Pooling of 16 Kinnex PCR products and 1.1X SMRTbell cleanup

Kinnex Kinnex Kinnex
PCR 1 PCR 2 PCR 3

o

Pooled Kinnex
PCR reactions

+ 600 pL . b v

1.2X SMRTbell
cleanup beads

47 pL purified
Kinnex PCR sample

Kinnex
PCR 16

T /

297 L

master mix

Kinnex primer mix A
Kinnex primer mix B
Kinnex primer mix C
Kinnex primer mix D
Kinnex primer mix E
Kinnex primer mix F
Kinnex primer mix G
A A A
Kinnex primer mix M
Kinnex primer mix N
Kinnex primer mix O
Kinnex primer mix PQ

Pooled Kinnex
PCR reactions

ZSHLT + 25p|_? + 25“|_ﬁ= + m + 25pLT b v

400 pL total
pooled vol.

[
P

Proceed to Step 5

Al i quot

eL of

16 PCR tubes (for 16X concatenation) on ice

25 uL PCR
Rx vol.

Run Kinnex PCR

program (9 cycles)

Master

M i

28
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Kinnex PCR (cont.)

Procedural notes

1 Input cDNA quality control

|
2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop
7 Nuclease Tx and cleanup

A Set up on ice and add PCR reaction to
thermal cycler after lid has preheated
to 105°C to avoid digestion of primers
by polymerase exonuclease activity

PacBi®

4. Kinnex PCR

v Step Instructions

Set up the following PCR reaction mix per sample on ice.
Reaction Mix 2 (RM2):

Volume for 16X
concatenation*

PCR-grade water 176—X pL

v Master mix components

4.1 Kinnex single-cell PCR mix 220 pL
25 ng of amplified cDNA from Xl
Step 3.38 .

Total volume 396 pL

X =25 (ng) / purified cDNA concentrations from Step 3.38, if the cDNA yield from step 3.38 is greater than 25 ng, proceed
with only 25 ng.

*10% overage included

42 Quick-spin RM2 in a microcentrifuge to collect liquid.

Add 22.5 pL of RM2 to a new PCR tube on ice. Repeat this step to prepare a total of 16 tubes per

43 sample (each containing 22.5 uL of RM2).
Add 2.5 pL of Kinnex primers premix into each of 16 PCR tubes on ice according to the table
below.
1 Kinnex primers premix A
44 prmeEp
2 Kinnex primers premix B

i DA D it et b S sk, r"*m’q"“
e At I i i P e B o
16 Kinnex primers premix PQ
45 Pipette-mix each sample. The total volume of each tube should be 25.0 pL.

Quick-spin the PCR tubes in a microcentrifuge to collect liquid.

Run the Kinnex PCR program with heated lid set to 105°C. Keep sample on ice until thermal cycler
lid has heated to 105°C.

L N W Y r““—’-—'"‘k‘*ﬂwr"*m,—“‘

A Set up Kinnex PCR reactions ON ICE

APCR pol ymegoasexaomucl|l ease
negatively impacts amplification yield if prepared at
room temp.

A CRITICAL STEP! Correct setup of all 16 Kinnex
PCR reactions is required 1 any missing/incorrect

Kinnex primer pairs will result in no/low SMRTbell
yield

Kinnex PCR program
Heated lid set at 105°C

St

1 3 min 98°C 1
2 20sec  98°C

3 30sec 6B°C 9
4 4 min 72°C

5 5min 72°C 1
6 Hold 4°C 1

A After Kinnex PCR step, pool entire volume of all 16
reactions into a clean 1.5 mL LoBind tube?! and
perform cleanup with 1.5X SMRTbell cleanup beads

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

29



Kinnex array formation

Il n this step, assemble c¢cDNA transcripts (Asegmentso)
: Treat pooled Kinnex PCR products with Kinnex enzyme to create single-stranded overhangs
1 Input cDNA quality control to enable subsequent directional assembly of cDNA transcripts into a linear, ordered array
l A B 6
2 TSO PCR 1!11!!1!!!11!1
B Cco Kinnex enzyme produces a single
l, O Safe stop T ' Pooled cDNA sample after nucleotide gap at the location of a uracil
. e . KinnexPCR & cleanup (dU) residue within segmentation adapter
3 TSO artifact removal DO sequences and enables generation of
l: o Safe stop __!!!!!!!!!!!!!!_ single-stranded overhangs
ﬂ Add Kinnex enzyme
4 Kinnex PCR
QO safe stop A B 0 c -
l _-!!1 LT T T T T T !!1-_ . I H Q6
5 Kinnex array formation = e —
B co D- Eo® === [ LTI T ]
Safe sto ] I Kinnex enzyme digestion product
L o b _-!!!!!!!!!!! LLL] ] e containing single-stranded overhangs
6 DNA damage repair
é . Add Kinnex ligase to enable
Barcoded_l_<innex terminal adapters ! are ligated ‘ pom— el (e A directional asgembly of cDNA
to specific overhang sequences at array ends : _ _— + Kinnex ligase transcript segment
' endso into a I|ine

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

Complete 16-segment transcript array molecule containing 2 Kinnex adapters

PqCBi‘ 1 Note: Single-cell Kinnex single-cell RNA library prep workflow described in this Procedure & checklist (103-254-300) is not compatible with standard SMRTbell adapters from SMRTbell prep kit

3.0 and is also not compatible with SMRTbell barcoded adapter plate 3.0. 30
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Kinnex array formation (cont.)

Kinnex terminal adapters incorporate barcode sequences to enable up to 4-plex sample multiplexing at the

library level

A Kinnex adapters contain barcode sequences! to enable (optional) sample multiplexing at the SMRTbell library level (up

to 4-plex)
A Forward and reverse Kinnex adapter pairs are pre-mixed in Kinnex concatenation kits

A Kinnex concatenation kits contain a total of 4 barcoded Kinnex adapter mixes (bcM0001-bcM0004) to enable multiplexing of up to 4

samples per SMRT Cell

Kinnex adapter mix Kinnex adapter mix Kinnex adapter mix

bcM0001 bcM0002 bcM0003 bcM0004

|

! ' ! '
“bcMo001 I "bcM0002 I “bcM0003 I “bcM0004 I
Fwd adapter Fwd adapter Fwd adapter Fwd adapter
I bcMOo001 I bcMO0002 - _.;<:>
Rev adapter Rev adapter Rev adapter

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

[

Kinnex adapter mix

Barcodes

SMRT Link
>belMeeel

i | ACAGTC
| >bcMeeez
— : ATGACG

>bcMeeeas

>bcMoeed

—<:> cATCGC
Rev adapter

{:}-f | B | L D | =

)

Barcoded forward | I

Kinnex terminal adapter Both forward & reverse Kinnex terminal adapters contain the

PacBi®

same barcode sequence

1 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.

| Barcoded reverse

Kinnex terminal adapter

31
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Kinnex array formation (cont.)

Kinnex terminal adapters use a new design that enables improved HiFi sequencing performance

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

- Improved overall HiFi data yield

Annealed & bound Kinnex library molecule

g

Forward and reverse Kinnex terminal
adapters have different structures

R
e

A Kinnex adapter design requires a different sequencing primer (Kinnex sequencing primer?) for annealing reaction

PacBi®

Sequel Il
binding kit 3.2 and
cleanup beads

(102-333-300)

1 If needed, Kinnex sequencing primer may be provided free-of-charge to any customers that are still using older Sequel 1l binding kits or older Revio polymerase kits that do not already contain the

primer.

> <<l

Sequencing
primer 3.2

Kinnex
sequencing
primer

Vega
polymerase kit
(103-517-600)

> <l

Standard
sequencing
primer

Kinnex
sequencing
primer

Revio SPRQ
polymerase kit
(103-520-100)

D <l

Standard
sequencing
primer

Kinnex
sequencing
primer

32



Kinnex array formation (cont.)

Procedural summary

1 Input cDNA quality control

}

2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

PacBi®

5.17 5.12 Kinnex array formation

5 pg in 47 pL
(106 ng/pL)

v +

Kinnex PCR
sample from Step 4

K

Kinnex primer-
digested sample

10 pL

(4, 5}

Kinnex single-cell

enzyme

3L

EERL

Barcoded
Kinnex adapter®

—— 5.1371 5.27 1.2X SMRTbell cleanup

b 100 pL @ 4+ 120 .

Kinnex
library

1.2X SMRTbell
cleanup beads

b

+

b

Step 5 procedural summary

N
¥ <

i 37°C 30 min
Hold at 4°C

wopr -~
¢

Kinnex single-cell
ligase

57 pL Run Kinnex primer
total Rx vol. digestion program
Master Mix (20 L)
[ ]
20 pL = + oL - +
g g
Kinnex Kinnex single-cell
ligation additive ligase buffer

V

40 pL purified
Kinnex library

1 Kinnex single-cell RNA kit bundle (103-072-200) contains four different barcoded Kinnex adapter mixes (bcM0001i bcM0004) -

) 4

Proceed to Step 6

42°C 60 min

/\ Hold at 4°C

100 pL
total Rx vol.

Run Kinnex array
ligation program

Select one barcode to use per Kinnex library preparation reaction.
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Kinnex array formation (cont.)

A Recommended input amount to proceed with Kinnex
Procedural notes array formation is 5 mg of Kinnex PCR amplicons (from
Step 4)

5. Kinnex array formation A Proceeding with <3 ny is not recommended since
. lower input amounts may lead to insufficient final library
1 Input cDNA qualty conto - - -
Y quality v Step  Instructions yields to enable optimal sequencing results
= Ina 0.2 mL PCR tube, add 5 pg of sample from Step 4.22, in 47 pL of volume (106 ng/pl). Dilute with
4 elution buffer going into this step if sample is too concentrated.
Add 10 pL of Kinnex enzyme to create single-stranded extensions on PCR-amplified cDMA fragments . . . .
2 TSO PCR 52 to enable subssquent directional assembly of 16 PCR products. Kinnex primer dIgEStIOH program
53 Pipette-mix each sample. Heated lid setat47°C
l, O Safe stop . ———
54 I Run the Kinnex primer digestion program. I Step Time Temperature
3 TSO artifact removal Add 3 L of Kinnex adapter barcode 01-04 (use a single barcode per sample) and 20 L of Kinnex ! S0min STt
ligation additive to each sample for a total volume of 80 pL. 2 Hold 4°C
l, O Safe stop
55 _
4 KinneX PCR Kinnex barcode adapter 3L
Kinnex ligation additive 20 pL
l QO safe stop Total volume 23 A IMPORTANT: Always add Kinnex adapters and
56  Pipette-mix each sample. Kinnex ligation additive to the sample BEFORE adding
5 Kinnex array formation Add the following components in the order and volume listed below to a new microcentrifuge tube. Kinnex Single-cell |igase
Adjust component volumes for the number of samples being prepared, plus 10% overage. For
L o Safe stop individual preps, add compenents directly to each sample in the order and volume listed below. A If Combining multiple barcoded Kinnex libraries for
Reaction Mix 3 (RM3): sequencing, make sure each library uses one of the 4
N 5-? - -
6 DNA damage repair v S e different Kinnex barcoded adapters
l O Safe StOp White Kinnex single-cell ligase buffer 10 pL
Yellow Kinnex single-cell ligase 10 pL Klnnex array Ilga‘"on program
7 Nuclease Tx and cleanup Lo Heated lid set at 52°C
""‘" J‘#'wfﬂhdwr‘*mr“‘ ]
— R A e o 1 60 min 42°C
512  Runthe Kinnex array ligation program. ‘ 2 Hold 4°C

R e T I T e T I e |

A After Kinnex array formation step, perform cleanup
with 1.2X SMRTbell cleanup beads and proceed to
DNA damage repair (Step 6)

PacBi® ”



DNA damage repair & nuclease treatment

Perform DNA damage repair to repair nicked/damaged DNA sites and perform nuclease treatment to remove
incomplete SMRTbell template arrays

' SMRTbell template arrays
constructed in Step 5

1 Input cDNA quality control W DNA damage or nick site

}

2 TSO PCR
l, QO safe stop {:} Yy 5 . = D | [ V 'y | y [-<:>
3 TSO artifact removal {}- Vﬂ - yy v m
A - P | ‘Io-<:>

l, O Safe stop

4 Kinnex PCR
DNA repair mix
l O Safe stop -
5 Kinnex array formation {::} B | "D | | - p_| l-‘()

: # O satesop- : Q}- = - -

: 6 DNA damage repair : P | [_<:>
: l, O Safe stop :

- -

: 7 Nuclease Tx and cleanup : .

- I

. . L B L D | [ . P | HeMBC
A After nuclease treatment, most remaining SMRTbell <:>

templates are complete (full-length) 16-segment
transcript array molecules capped with Kinnex adapters D | K| - p_| to-<:>
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DNA damage repair

Procedural summary

1 Input cDNA quality control

|
2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

Step 6 procedural summary

6.17 6.8 DNA damage repair

7\

/ 37°C 30 min

& & Hold at 4°C
42 UL + 6 L b + 2 L o b
g e
Kinnex array Repair DNA repair 50 pL Run DNA damage
sample buffer mix total Rx vol. repair program

—— 6.971 6.22 1.2X SMRThbell cleanup

50va + som_. b v

Kinnex 1.2X SMRThbell 40 pL purified
library cleanup beads Kinnex library

PacBi®

) 4

Proceed to Step 7
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DNA damage repair

Procedural notes

1 Input cDNA quality control

|
2 TSO PCR

l, O Safe stop
3 TSO artifact removal

l, O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l, O Safe stop

7 Nuclease Tx and cleanup

PacBi®

6. DNA damage repair

6.1

Instructions

In a 0.2 mL PCR tube, add 42 pL of sample from Step 5.26

6.2

6.3
6.4
6.5
6.6
6.7

Prepare this reaction mix fresh before use. Place the DNA damage repair mix on ice at all times, and
immediately return the DNA damage repair mix back to the freezer (-20°C) after use. Improper
storage and handling of the DNA damage repair mix may result in poor library performance and
should not be used for subsequent reactions.

Add the following components in the order and volume listed below to a new microcentrifuge tube.

Adjust component volumes for the number of samples being prepared, plus 10% overage. For
individual preps, add components directly to each sample in the order and volume listed below.

Reaction Mix 4 (RM4):

v Tube color Component

Purple Repair buffer

6L

Green DNA repair mix 2L
Total volume 8L

Pipette-mix RM4.

Quick-spin RM4 in a microcentrifuge to collect liquid.

Add 8 pL of RM4 to each sample. Total volume should equal 50 pL.
Pipette-mix each sample.

Quick-spin the strip tube in a microcentrifuge to collect liquid.

Run the DNA repair program.

A DO NOT proceed with more than 5 ng of Kinnex
array input per individual DDR reaction (in a 50 ni
reaction volume)

A Adding more than 5 ng per reaction can result in

incomplete digestion of partial (non-full length)
SMRTbell template arrays, resulting in low sample
loading performance during sequencing

DNA damage repair program
Heated lid set at 47°C

1 30 min 37°C

2 Hold 4c

A After DNA damage repair step, perform cleanup with
1.2X SMRTbell cleanup beads and proceed to
Nuclease treatment (Step 7)
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Nuclease treatment and cleanup

Procedural summary

. Step 7 procedural summar

1 Input cDNA quality control PP y

l 7.17 7.7 Nuclease treatment
2 TSO PCR B . 7

Master Mix (10 pL) _
4 37°C 60 min
l, O Safe stop =} v Hold at 4°C
. 40 L + 5uL 4+ 5p -~ b
3 TSO artifact removal « «
Kinnex library Nuclease Nuclease 50 pL Run nuclease

l, o Safe stop sample from Step 6 buffer mix total Rx vol. treatment program
4 Kinnex PCR

l o Safe stop —— 7.81 7.24 1.2X SMRTbell cleanup

. . -~ \| — Final Kinnex single -cell
5 Kinnex array formation - RNA library ;‘;{eld
b 60 uL + 60 uL . b typically ranges from
l, QO safe stop 500i 1200 ng
Nuclease-treated 1.2X SMRTbell 25 pL final purified Final purified DNA

6 DNA damage repair Kinnex library cleanup beads Kinnex library Kinnex library quantification QC

l' O safe stop > Proceed to ABC1
7 Nuclease Tx and cleanup

e . . . . . .

PqCBl‘ 1 Follow Step 8 instructions in Procedure & checklist t o prepare the Kinnex SMRTbell l'ibrary (25 e€L) fo

FE= Kinnex single -cell
| RNA library size is

*{g_f_ typically ~10 -17 kb

DNA
sizing QC

r sequencing o

n

R38v i



Nuclease treatment and cleanup (cont.)
Procedural notes

7.17 7.7 Nuclease treatment

1 Input cDNA quality control

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

2 TSO PCR volume listed below.
Reaction Mix 5 (RM5):
L QO safe stop 74
W Tube color Component Volume
3 TSO artifact removal ghtpuple  JooteeONE sy
. Muclease mix
Ligktt green SpL
l{ o Safe stop 103-110-100
Total valume 10uL
4 Kinnex PCR 72  Pipettemix RMS. A 1-hr nuclease treatment
7.3 Quick-spin RM5 in a microcentrifuge to collect liquid.
l, o Safe stop 7.4 Add 10 pL of RM5 to each sample. Total volume should equal 50 pl
. . 7.5 Pipette-mix each sample.
5 Kinnex array formation = . Nuclease treatment program

7.6 Quick-spin the strip tube in a microcentrifuge to collect liquid.

Heated lid set at 47°C
ll O Safe stop | Run the nuclegse treatment program.
Step  Time Temperature
6 DNA damage repair 1 60min  37°C

2 Held 4°C

L O Safe stop

7 Nuclease Tx and cleanup

A After Nuclease treatment step, perform final
cleanup with 1.2X SMRTbell cleanup beads
(Step 7.8)

PacBi® 39



Nuclease treatment and cleanup (cont.)

Procedural notes

1 Input cDNA quality control

|
2 TSO PCR

l O Safe stop
3 TSO artifact removal

l O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l O Safe stop
6 DNA damage repair

l O Safe stop

7 Nuclease Tx and cleanup

PacBi®

7.81 7.24 Final cleanup with 1.2X SMRTbell cleanup beads A Perform DNA concentration QC on final purified

KNS BNALDEY o110 8 QUALCEONA TS cssey
Add 60 pL (1.2X v/v) SMRTbell cleanup beads to each sample from the previous step. Pipette-mix A Typlcgl flna‘_l SMRTbell “brary_ylel_d from"5 ny O.f. Input
the beads until evenly distributed. DNA into Kinnex array formation is ~10 17 25% i a much

7.9 Quick-spin the tube strip in a microcentrifuge to collect all liquid. higher observed yield might suggest incomplete

710  Incubate at room temperature for 10 minutes to allow DNA to bind beads. dlgestlon of partlal SMRTbell templates

7.11  Place the tube strip in a magnetic separation rack until beads separate fully from the solution. Troubleshooting tip: If SMRT_be". library yield is higher
than expected and sample loading is lower than
expected, consider repeating the nuclease treatment

7.8

Slowly remove the cleared supernatant without disturbing the beads. It is recommended to save

712 the supernatant in another tube strip in case of poor DNA recovery.

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

/13 tube. After 30 seconds, remove the 80% ethanol and discard.

7.14  Repeat the previous step.

Remove residual 80% ethanol:
* Remove tube strip from the magnetic separation rack.
* Quick spin tube strip in a microcentrifuge.

7.15
* Place tube strip back in a magnetic separation rack until beads separate fully from tha
solution.
Remove residual 80% ethanol and discard.
W N i e WY . A Perform DNA sizing QC on final purified Kinnex single-
e Alamn s S L S _ cell RNA library using a Femto Pulse system (expected

final library insert size is ~101 15 kb)

Take a 1 pL aliquot from each tube. Measure DNA concentration with a Qubit fluorometer using
the Tx dsDNA HS kit. Calculate the total mass. Yield typically ranges from 500—1200 ng.

Recommended: Further dilute each aliquot to 250 pg/uL with Femto Pulse dilution buffer. Measure]
final SMRThell library size distribution with a Femto Pulse system.

7.21

Normalize 25 pL of library to 20 ng/pL prior to ABC. A concentration of less than 20 ng/pL is A Normalize 2 S el
7.22| acceptable if sample quantity is limited. Using a concentration above 20 ng/pL will result in lower concentrati on of
loading during sequencing. Sample quantity is limited.

Proceed to Section 8 to prepare library for sequencing on Vega or Revio (+SPRQ chemistry). _ . . . .
7.23  Proceed to SMRT Link Sample Setup for preparing samples for sequencing on Revio (non-SPRQ) USIng a ancentr?‘tlon above ?0 ng/m‘ will result in
or Sequel Il/e. lower loading during sequencing

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

SAFE STOPPING POINT - Store at 4°C

7.24

40
1 ABC = Anneal sequencing primer / Bind polymerase / Complex cleanup.



Nuclease treatment and cleanup (cont.)

Example Femto Pulse DNA sizing QC results for Kinnex single-cell RNA library before nuclease treatment and
after nuclease treatment & final cleanup

1 Input cDNA quality control

|

2 TSO PCR

l O Safe stop
3 TSO artifact removal

l O Safe stop
4 Kinnex PCR

l O Safe stop
5 Kinnex array formation

l, O Safe stop
6 DNA damage repair

l O Safe stop

7 Nuclease Tx and cleanup

PacBi®

20600+
18000~
16000
14000

12000~

Femto Pulse electropherogram

After nuclease Tx & final cleanup

Kinnex single -cell RNA library size mode A Kinnex single-cell RNA library before nuclease

treatment shows high amounts of smaller fragments

=11.9kb
<10,000 bp corresponding mostly to incomplete
Before nuclease Tx
Kinnex single -cell RNA library size mode RN T AR E RV
=12.6kb

195

11
|

&
8
Size (bp)

185500

HiFi read length distribution

450,000

400,000

350,000

300,000

250,000

i~
=]
e
o
=1
=1

150,000

Number of Reads

100,000

50,000

A HiFi read length mode is consistent
with expected final library insert size

5000 10,000 15000 20,000 25000 30,000
HiFi Read Length, bp 41
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Kinnex single -cell RNA library prep inputs & expected step yields

Fi nal Ki

Preparing Kinnex libraries
using Kinnex single -cell RNA
kit (103-254-300)

PacBi®

nnexX

| 1 brary el d i

y i

IN: 15 ng, 60-75ngor75 OUT: ~200ng i 1 ng OUT:

ng of 10x 36 obamplified pradicid A

IN: 150 ngi 1 ng
of TSO PCR products

IN: 5 ng of pooled Kinnex
PCR products

27556

s

050

artifact -depleted cDNA

Kinnex array formation

DNA damage
repair

26000

24000

22000

20000

18000~

RFU

16000~

14000

12000~

10000~

.

7)) 27521

42000-|
50000
165500

& & i

3 g 88

< 8 KR
]
iz

Size (bp)

Example Femto pulse DNA sizing QC analysis results for final Kinnex

single -cell

library generated for a 10x Chromium single -cell 36cDNA sample prepared from

a human cell line (HG002).

ypically sufficient

Kinnex PCR

Kinnex PCR SMRTbell bead
cleanup

n g Mifh. INT 50(g* of TSO OUT: myGflamplified
artifact-depleted cDNA products after pooling

Nuclease SMRTbell bead

OUT: 80% recovery from IN: 40 nL of DDR reaction OUT: 10-25% recovery from
Kinnex digestion Rx input  products Kinnex digestion Rx input

Example Kinnex single -cell RNA library prep yields

10x single cell 3 15 ng

cDNA input for Kinnex array formation 5000 ng

Post-nuclease treatment 1100 ng
& final library cleanup yield (%) (22.0%)

1

Post-nuclease treatment & final cleanup vyields typically ranged
from ~10% to ~25% when using single -cell 36 cDNA samples for
Kinnex single -cell RNA library construction .

Final Kinnex library yield is typically sufficient to load
the following number of SMRT Cells:

A >8 SMRT Cells for Revio using SPRQ chemistry
A >2 SMRT Cells for the Vega or Revio (non-SPRQ) systems
A >4 SMRT Cells for Sequel Il/lle systems

42
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Kinnex single -cell RNA

preparation workflow details.
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Sample Setup & Run Design recommendations for Kinnex libraries

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

Kinnex single -cell RNA? Kinnex full -length RNA 2 Kinnex 16S rRNA 2

Whole genome sequencing

Select desired Kinnex application type in

SMRT Link run design page

After specifying your application type, SMRT Link
auto -fills selected Run Design parameter fields
with default recommended values

Whole genome sequencing

Iso-Seq method

MAS-5Seq single cell

I Kinnex single-cell RMA I
Kinnex full-length RNA

Viral sequencing
Adeno-associated virus

Metagenomics

Kinnex 165 rRNA
Full-length 165 rRNA sequencing

. AT BB st e i

Whole genome sequencing

Human WGS Human WGS Human WGS
Microbial assembly Microbial assembly Microbial assembly
Other WGS Other WG5S Other WGES

RMNA sequencing RMA sequencing RMNA sequencing

Iso-Seq method Iso-Seq method

MAS-Seq single cell MAS-Seq single cell

Kinnex single-cell RMNA Kinnex single-cell RMNA

Kinnex full-length RNA I Kinnex full-length RNA

Viral sequencing Viral sequencing

Adeno-associated virus Adeno-associated virus
Metagenomics

Metagenomics
Kinnex 165 rRNA |

Kinnex 165 rRNA [

Full-length 165 rRNA sequencing Full-length 165 rRNA sequencing

S P ITalN psnn N It s i

SMRT Link Kev setun parameters Sequel lle system Vega system Revio system
module y PP recommended settings recommended settings recommended settings

Sample setup

Library type
Primer

Binding/Polymerase kit

Kinnex
Kinnex sequencing primer
Sequel Il binding kit 3.2

Kinnex sequencing primer

Kinnex Kinnex
Kinnex sequencing primer

Vega polymerase kit Revio SPRQ polymerase kit

Concentration on plate 407 60 pM 1307 160 pM 1307 160 pM

Use Adaptive Loading YES N/A YES
Runs - Run Library Type 1 Kinnex Kinnex Kinnex
design Movie Acquisition Time 30 hrs 24 hrs 24 hrs

Add Analysis YES YES YES

PacBi®

1 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, i f

mi stakenly

selected

instead of O0Ki nnexd6 then

a

hi gher miigexingmeformahee f~B3x96% bardded HiFixeadyteldh will berolsenaed. s |

6Standard

o |
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SMRT Link Run Design procedure for Revio and Vega systems

Sample and run information

Kinnex single -cell RNA Kinnex full -length RNA Kinnex 16S rRNA

Plate 1, Well A01: Kinnex single-cell RNA library demo Plate 1, Well A01: Kinnex full-length RNA library demo Plate 1, Well A01: Kinnex 165 rRNA library demo
pphicahon Kinnex single-cell RNA Application Kinnex full-length RNA Application Kinnex 165 rRNA
Required Reguired Required
Plate well @ Plate 1, Well A01 . . . Plate Well.e Plate 1, Well AD1 Plate Well ﬁd Plate 1, Well AO1
Rt Select application type to autofill e e
Well NT% Library Type & Movie Acquisition Time K&l N:':E_‘: WEHNEE%
quires quires =

recommended settings

ell Comment Well Comment

Well Comment

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 = Kinnex Iibrary ‘[ype Library Concentration (pM)
uire: uire - Required

e e (instead of Standard or AAV)! T

Movie Acquisition Time (hours) 24 Movie Acquisition Time (hours) 54 Movie Acquisition Time (hours) 24
Standard SMRTbell library type containing standard SPK3 barcoded terminal adapters
«. h“‘:-‘.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiaasssassssatiisibassisassaassasilRsNsRaRReRamRRiil ;;;;;;;;;;;;;;;;;;;;;;;i;;;;i;;;-::f"" i’
t‘“""‘.ﬂ" §“'\- o
Forward and reverse standard terminal
adapters have the same structure
Kinnex SMRTbell library type containing Kinnex barcoded terminal adapters
{:::;’,m "B D] [T T e |
_ _ _ _ o Forward and reverse Kinnex terminal
Library Type field determines which adapter finding adapters have different structures
algorithm is used during post-primary analysis?
chBi‘ 1 Note: When sequencing a Kinnex |ibrary sample, if 6Standar doé niissitgradaptes rate (» p58o) anda slight degradatemin barcosles | eﬁSt e
demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.



SMRT Link Run Design procedure for

Sample indexing (barcoding) information

Kinnex single -cell RNA

Samples

Sample is indexed ©

Default Indexes FASTA

YES ) NO = MAS adapter indexes

Kinnex full -length RNA

Samples

Revio and Vega systems (cont.)

Kinnex 16S rRNA

Samples

Sample is indexed

©O YES NO

Sample is indexed

©O YES NO

Indexes
Required

MAS adapter indexes

Indexes
Required

MAS adapter indexes

Indexes
Required

MAS adapter indexes E

Biosample names @

Required

Interactively = From a File

Biosample names @
Required

Interactively

From a File

Biosample names @
Required

Interactively = From a File

Example complete Kinnex library molecule containing barcoded Kinnex terminal MAS adapters

1 at both ends

<L)

{:} (mB| D] EEiKi | T e | IeMBC
A f I f a
Barcoded forward _ _ _ Barcoded reverse
Kinnex terminal adapter Both forward & reverse Kinnex terminal adapters contain the same barcode sequence 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 )
SMRT Link >pcM0001
a Barcode 1T O Barcode It Bio Sample it a Barcode I Bio Sample It ; | ACAGTC
w O : >bcM0002
g beM0001--bcM000 1 i D bcMO0003--beM0003 bcM0001--beM0001 Kinnex adapter-barcoded library 1
i [ bcM0002--bcM0OD2 @ [ bcM0004--bcM0004 bcM0002--beMa002 Kinnex adapter-barcaded library 2 - ATGACG
#i [ bcM0003--bcMO003 >bCM0003
P — CACGTG
>bcM0004
CATCGC
chBi‘ 1 Four barcoded terminal Kinnex adapters (Kinnex adapter bcM0001-bcM0004) are available for Kinnex array formation step. Kinnex adapter barcode sequences can be 46
downloaded from SMRT Link Data Management module.


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

SMRT Link Run Design procedure for Revio and Vega systems (cont.)

Data options
Kinnex full -length RNA Kinnex 16S rRNA

Data Options Include Base Kinetics Data Options Data Options

Kinnex single -cell RNA

Default = NO for

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

chBi‘ 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. 47



SMRT Link Run Design analysis options

Kinnex single -cell RNA

Analysis Options

Default = YES for Add Analysis

Add Analysis  © YES

Analysis Name

X Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Na
Required

Kinnex full -length RNA

Analysis Options

Kinnex 16S rRNA

Analysis Options

Analysis Workflow is O YES () NO

automatically filled in

Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name

Select Analysis Workflow

Reonired

Read Segmentation and Single-Cell Iso-Seq

Add Analysis ©O YES NO

Analysis Name

Kinnex_Full-Length_165_rRNA_Demo_Analysis_Job_Name
Required

Select Analysis Workflow

R Read Segmentation and Iso-Seq

. Select Analysis Workflow Read Segmentation .

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16)

Primer Set Required 10x Chromium single cell 3" cDNA primers
Reference Set Regquired
Kit Type @

0 10X 3 KIT 10X 5" KIT

Advanced Parameters

Human Genoeme hg38, with Gencode v39 annotations

Segmentation Adapter Set MAS-Seq Adapter v3 (MAS8)

Primer Set Required

Iso-Seq v2 Barcoded cDNA Primers

Reference Set

m m m N

Human Genome hg38, with Gencode v39 annotations

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

Reguired

Segmentation Adapter Set MAS-Seq Adapter v2 (MAS12)

Advanced Parameters

Split arrayed HiFi reads at adapter positions,
generating segmented reads (S-reads)

Read Segmentation and Single

A B c D

!

cDNA 1 cDNA 2 cDNA 3 cDNA 4
isoform A
isoform B
e e isoform C

-Cell Iso -Seq

Read Segmentation and Iso -Seq
! ! ! | | [ | |

E A B c D E

!

cDNA 1 cDNA 2 cDNA 3 cDNA 4
Isoform-classification l
analysis to identify A
. e =ssss"wm isoform A, count = 1
novel genes & isoforms
mem  wsssss"wm  isoform B, count = 10
o we e ™em isoform C, count = 5

Read Segmentation

. [ | | | [ | |
A B c D E

!

| L [ |
cDNA 1 cDNA 2 cDNA 3 cDNA 4

Isoform-classification analysis to identify novel

genes & isoforms with abundance information
(raw counts & normalized counts per million)

48



SMRT Link Run Design analysis options (cont.)

Kinnex single -cell RNA

Kinnex full -length RNA Kinnex 16S rRNA

Analysis Options Analysis Options Analysis Options

Add Analysis © YES NO Add Analysis O YES NO Add Analysis ©O YES NO
i i Analysis N
AnalyﬂsR:la.mz Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name Analysis Name nalysis Name
quire

Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name Kinnex_Full-Length_165_rRNA_Demo_Analysis_Job_Name
Required - - . - I Required
Select Analysis Workflow

Select Analysis Workflow
Required

Required

. . . Select Analysis Workflow d ]
Read Segmentation and Single-Cell Iso-Seq Read Segmentation and Iso-Seq Required Read Segmentation

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16)

Segmentation Adapter Set MAS-Seq Adapter v3 (MASS) Segmentation Adapter Set MAS-Seq Adapter v2 (MAS12)

ml ¢

m m |m N

m m n ¢

Primer Set Required 10x Chromium single cell 3" cDNA primers Primer Set Required Iso-Seq v2 Barcoded cDNA Primers
“arameters
Reference Set Regquired Human Genoeme hg38, with Gencode v39 annotations Reference Set Human Genome hg38, with Gencode v39 annotations
KitType @  © 10X3' KIT 10X §' KIT Cluster of Barcoded Samples @  Pool reads and cluster together SpeCIfy Segmentation Adapter
Set that corresponds to the Kinnex
library concatenation method used
Library insert
_ A B o B Co C l Do
Kinnex PCR I I I e
products | RLALILAIIEPLL1ILILL] 4y | | RPLLILIILLL11ILILlLl] 4y | [ ™ S U N I
) Kinnex segmentation adapter
Kinnex array
formation

{:}m = o [ o = lo-<:>

Complete array molecule containing concatenated library insert segments

PacBi®
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SMRT Link Run Design analysis options (cont.)

Kinnex single -cell RNA

Analysis Options

Kinnex full -length RNA

Analysis Options

Add Analysis O YES NO Add Analysis O YES NO

dnalysisiilame Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name Analysis Name Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name

Required Reguired
i Specify Primer Set used ¥
Celactinalysis WGR;HI_‘W: Read Segmentation and Single-Cell Iso-Sed p y ysis WOR;HI_‘”; Read Segmentation and Iso-Seq =
quire: quires

for cDNA amplification

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) ation Adapter Set MAS-Seq Adapter v3 (MAS8)

Primer Set Required 10x Chromium single cell 3" cDNA primers Primer Set Required Iso-Seq v2 Barcoded cDNA Primers

Reference Set Required Human Genoeme hg38, with Gencode v39 annotations Reference Set Human Genome hg38, with Gencode v39 annotations

0 10X 3 KIT

Advanced Parameters

Kit Type @ 10X 5" KIT Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

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

Reverse (R) PCR primer

10x Forward (F) 10x Reverse (R)

PCR primer PCR primer B ® |
5 G EEeN3 0 5 OE-CEENS O GG RAR AAAAAAAAANIEEE 3 6
3 @E[CBC][UMI] AAAAAAAAA ENER AN =TI GGGEEGEES 0 K _Bc 1o | s 6
For Kinnexsingle -cel | 36 RNA analysis, select ForKinnexfull -length RNA analysis, select
610x Chromium single cell 36 c¢cDNA primedlss®eq v2 Barcoded cDNA primersbd
OR
(| [BRARY INSERT | 0 i 7 et
5 Gmmm[CBC][UMI] [TSO] GG " AAAMAAAAAIEEE3 O Specify primer sequence file in FASTA format
3 6w s 6 to identify cDNA primers for removal
For Kinnexsingle -cel | 56 RNA analysis, selec (include the 56 and 36
610x Chromium single cell 56 c¢cDNA pr

PacBi®

(Iso-Seq cDNA amplification primer)

De Paoatarp O - ... - are
O
A a enome hg38 encode 93 otatio
O
A ouse Genome 9 encode 3 annotatio

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

-l
—

(A

LI

LRI AN

N AL

cCcDNA pri mers)
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SMRT Link Run Design analysis options (cont.)

Kinnex single -cell RNA Kinnex full -length RNA

Analysis Options Analysis Options

Add Analysis O YES NO Add Analysis O YES NO

Analysis Name

Analysis Name
Required

Reauired Specify how to perform read

Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name

Select Analysis Workflow Select Analysis Workflow

Required

) Read Segmentation and Single-Cell Iso-Seq s
Required

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) entation Adapter Set

Specify Kit Type used for
Primer Set Required 10x Chromium single cell 3° cD Slng|e-Ce|| cDNA genel‘a'[lon

Primer Set Required

Reference Set Regquired Human Genome hg38, with

clustering for barcoded samples

Barcoded cDNA Primers E

Reference g Human Genome hg38, with Gencode v39 annotations E

KitType @  © 10X3KIT" T 10X 5 KIT

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

Specification of Kit Tdetprmines 1 0 x 3 | Poolreadsand cluster together
which set of 10x barcode sequences to use , and also - select -
affects UMI and single -cell barcode design settings 1

o

Cluster reads separately
Pool reads and cluster together

5 Gmmm EEen3 0
3 GEER[CEC][UMI] AAAAAAAAA BESINEINVAINSS I G G GRRSEN 5 6 Specification of Cluster of Barcoded Samples  setting
ForKinnexsingle -cel I 36 RNA analysis, selec determineswhetherall FLNC reads will be pooled for
OR clustering (Does not apply to non-barcoded samples.)
5 GEEN[CBC][UMI] [TSO] GCUENERNSANS TVl AAAAAAAAA B 3
3 gmmm X))
For Kinnexsingle -cel | 56 RNA analysis, select 610x 56 Kitd

L]
PGCBI‘ 1 See SMRT Link User Guide documentation for detailed descriptions of advanced parameters for Iso-Seq / Single-Cell Iso-Seq analysis applications.

Clustering options for Kinnex full  -length RNA samples

Q}_—-—-—-——E(:)
A B c D E
Kinnex barcoded adapter demultiplexing
(up to 4 -plex)

'

I e e — — e —
A B c D E

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

!

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

B Sample 1 B Sample 2
— —
E— E—
|
v v
Analyze pooled samples Analyze by sample (default)
mmmmm Pooled samples Sample 1
|
Sample 2
T — ol
|
e . r— — |
E
= Tl e —-
= =='m  c|gssification.txt = — N
" | ——
T E
—
= === classification.txt
- e
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Example Kinnex single -cell RNA library preparation QC results

Kinnex single-c e | | 30 RNA | ibrary prepared with human c¢cDNA
Kinnex PCR DNA sizing QC (Single -c e | | 30 CDNA) Final Kinnex single -cell RNA library QC
27556
[FU] %) 26000-
~1 kb size mode 9 o ~13 kb size mode
250
09 22000~
’3) 20000~
200 ) Eraon
c‘:16{)00—
150 g -
120001
100 o
m_
50 i e
L =
o-—! - Dt
0 | 1 1 [Nl Ll 1
LI | | | | | | | | | | | o 2 § 883 28 2
35 100 150 300 400 500 600 1000 3000 10380 [bp] v S°(§§ I8 8
Example Bioanalyzer DNA sizing QC analysis results for Kinnex PCR products generated for a 10x Example Femto Pulse DNA sizing QC analysis results for final Kinnex
Chromium single -cell 36cDNA samples prepared from a human cell line (HG002). single -cell RNA library .

Final Kinnex library yield is typically sufficient to load the following number of SMRT Cells: 10x single cell 3 15ng

A >8 SMRT Cells for Revio using SPRQ chemistry cDNA input for Kinnex array formation 5000 ng

A >2 SMRT Cells for the Vega or Revio (non-SPRQ) systems
A >4 SMRT Cells for Sequel Il/lle systems

Post-nuclease treatment 1100 ng
& final library cleanup yield (%) (22.0%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~25% when using single-cell 36 cDNA samples for

N Kinnex single-cell RNA library construction.
PacBi®




Example Kinnex single -cell RNA library preparation QC results (cont.)

Kinnex single-c e | | 50 RNA | ibrary prepared with human c¢cDNA
Kinnex PCR DNA sizing QC (Single -c e | | 50 CcDNA) Final Kinnex single -cell RNA library QC
22306+
[FU]- (;,;b@,
~1.5 kb size mode NAR 2000, ~14.5 kb size mode
350 co;\
) 18000~
300_ — 16000-]
250 2 14000
200__ 12000
€) 10000-|
150
n’ /\/\\ 8000
] Wt
50 aono-
<@/\
0 e L i ; 2000; 3 JB) é
0 1 ] 1 [N i 1
LI | | | | | | | | | | | - § § f=t==3 g§ §
35 100 150 300 400 500 600 1000 3000 10380 [bp] = Sge(g)ﬁ §8 8
Example Bioanalyzer DNA sizing QC analysis results for Kinnex PCR products generated for a 10x Example Femto Pulse DNA sizing QC analysis results for final Kinnex
Chromium single -cell 56cDNA samples prepared from a human cell line (HG002). single -cell RNA library .

Final Kinnex library yield is typically sufficient to load the following number of SMRT Cells: 10x single cell i>ng

A >8 SMRT Cells for Revio using SPRQ chemistry cDNA input for Kinnex array formation 5000 ng

A >2 SMRT Cells for the Vega or Revio (non-SPRQ) systems
A >4 SMRT Cells for Sequel Il/lle systems & final library cleanup yield (%) (20.2%)

Post -nuclease treatment 1008 ng

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~25% when using single-cell 56 cDNA samples for
Kinnex single-cell RNA library construction.

PacBi®



-cell RNA libraries
Revio system + SPRQ chemistry 1]

| 1 br-aelyl foDNRBMCmEli ea gfl eom 10 X
HiFi Read Length

Example sequencing performance for Kinnex single
prepared with human cDNA |

RNA 50
Raw Data Report

Kinnex single-c e | | Chrc

Read Segmentation Metrics

900,000 iori iEi | K
A 15.3 kb Mean contain 16-seqmen artays .
100,000 bt CIEe [EEH i : e 800,000 HiFi Read Length 9 4 —
S are ~1071 20 kb —
' 700,000 —
£: 5505 o o For Revio Kinnex single -cell RNA samples —
& oom g ©00:0007 Yield of HiFi reads is ideally >6 Million —
§ som il ‘G 500,000 Yield of segmented reads is ideally >100 Million N -
3 8 D 400,000 1 Mean S-read length will depend on size i -
@ 2,000 o . .. . ) . . - 7
g c distribution of input 10x single cell cDNA (ideally —P
£ 1000 5 300,000 A >600 bp) - 5%
n i 200,000 - % of reads with full arrays is ideally >80% o«
209, Mean array size isidealy 015 segment s I -
100 100,000 - - 2x
L o J— _ . - 1x
‘\00 ’\96 &0 \9“0 ,L,QQQ ‘,.QQQ QQQQ Q.QQQ 9°0 Q.QQQ 6 5.600 10'b00 15'000 20,000 25'600 30'600 35'600 o 2500 5000 7500 loﬂﬂﬂnea;lz::;h' b;5000 17500 20000 22500 25000
ey TS HiFi Read Length, bp
1,539 Gb HiFi Reads 9.4 M Input HiFi Reads 9,408,444
90.2 kb HiFi Base Yield 144.4 Gb Segmented reads (S -reads) 144,801,149
32% Mean HiFi Read Length 15.3 kb LA [BAEH ©F & R 971 bp
: - ! Percent of reads with full arrays 92.59%
68% Median HiFi Read Quality Q29
Mean array size 15.39
0% HiFi Read Mean # of Passes 9 (Concentration factor) ‘

Example sequencing metrics for a human Kinnex single-cell RNA 56
library sample run on a Revio system with Revio SPRQ polymerase kit
/ 140 pM on-plate loading concentration (OPLC) / 24-hrs movie time.

PacBi®

For human Kinnex single-cell RNA libraries, per-Revio SMRT Cell HiFi
read counts were typically >6 Million depending on the final library
insert size and P1 loading performance.

1 HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter
library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.

RNA libraries,

For Kinnex single-cell
segmentation read counts were typically >100 Million.

per-Revio SMRT Cell
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Example sequencing performance for Kinnex single -cell RNA libraries
prepared with human cDNA[ Revio system + SPRQ chemistry 1] (cont.)

Kinnex single-c e | | RNA 30 | ibraelyl foDNRBMCmplieangfireom 10x Chr c

Raw Data Report HiFi Read Length Read Segmentation Metrics
1,200,000 - T e N -
CCS read length 154 kb Mean contain 16-segment artays . -
100,000 Most read lengths ! 1,050,000 HiFi Read Length i -
I are ~107 20 kb —
& G o0 “ 300,001 For Revio Kinnex single -cell RNA samples = -
o 11x
3 1000 8 750,000 Yield of HiFi reads is ideally >6 Million —
§ 5,000 000 ‘g 5 Yield of segmented reads is ideally >100 Million B
o 3 L 600,000 : . M -
- o 9 Mean S-read length will depend on size B
g 100 E 450,000 distribution of input 10x single cell cDNA (ideally
& 1000 3 ' - o
=2 >600 bp) - o
” 15 300,000 A % of reads with full arrays is ideally >80% o
20 A Mean array sizeisideally 15 segment s M -
150,000 A =
| | B
O o 0 ' -...“.. ! OD 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
I I G A 0 5,000 10,000 15,000 20,000 25,000 30,000 Read length, bp
v R
Polymerase Read Length Read Lengthr bp
Raw Base Yield 1,570 Gb HiFi Reads 9.6 M Input HiFi Reads 9,605,565
Mean Polymerase Read Length 86.5 kb HiFi Base Yield 148.1 Gb Segmented reads (S -reads) 149,894,918
27% Mean HiFi Read Length 15.4 kb LA [BAEH ©F & R 963 bp
: - ! Percent of reads with full arrays 92.24%
P1 72% Median HiFi Read Quality Q29
Mean array size 15.61
P2 0% HiFi Read Mean # of Passes 8 (Concentration factor) ‘
Example sequencing metrics for a human Kinnex single-cell RNA 36 For human Kinnex single-cell RNA libraries, per-Revio SMRT Cell HiFi For Kinnex single-cell RNA libraries, per-Revio SMRT Cell
library sample run on a Revio system with Revio SPRQ polymerase kit read counts were typically >6 Million depending on the final library segmentation read counts were typically >100 Million.
/ 140 pM on-plate loading concentration (OPLC) / 24-hrs movie time. insert size and P1 loading performance.

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

library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell. 56



Example sequencing performance for Kinnex single -cell RNA libraries
prepared with human cDNA [ Vega system 1]

Kinnex single-c e | | RNA 30 | i braelyl foDNRBMLCmEliemgflreom 10x Ch

Raw Data Report HiFi Read Length Read Segmentation Metrics
1,200,000 o = B -
. 14.8 kb Mean contain 16-segment artays . -
siiis Most CCS r?ad lengths . 1050.000{ HiFi Read Length g Y’ — I
—_— are ~1071 20 kb . -
10000 " 900,000 - N
g = ® For Vega Kinnex single -cell RNA samples M
% 10000 & 750,000 4 . R .. . - 10x
= w00y = Yield of HiFi reads is ideally >4 Million — B
g o g’ ; 600,000 1 Yield of segmented reads is ideally >50 Million —
§ 2,900 100 ‘E’ 450,000 | Mean S-read length will depend on size Il -
£ 1m0 3 distribution of input 10x single cell cDNA M -
% 300,000 (ideally >600 bp) = .
- % of reads with full arrays is ideally >80% -
" 150.000 1 Mean array size isidealy 015 segment s B

\é’ f@b @Q 000 "PQQ ”QQQ QQQ QQQ @°§ QQQ 0- 0 5'000 10'000 15'000 20‘000 = 25'600 30,‘000 00 2500 5000 7500 lﬂﬂﬂﬂnea;lz::;h b;5000 17500 20000 22500 25000
R R -

Read Length, bp

Polymerase Read Length

Mean Polymerase Read Length 94.1 kb HiFi Reads 4.4M Input HiFi Reads 4,372,029

Loading Level 71% HiFi Base Yield 64.9 Gb Segmented reads (S -reads) 68,570,669
Example sequencing metrics for a human Kinnex single-cell RNA 36 Mean HiFi Read Length 14.8 kb Mean length of S -reads 924 bp
library sample run on a Vega system with Vega polymerase kit / 150 Percent of reads with full arrays 93.78%
pM on-plate loading concentration (OPLC) / 24-hrs movie time. Median HiFi Read Quality Q29
Mean array size 15.68
HiFi Read Mean # of Passes 9 (Concentration factor) :
For human Kinnex single-cell RNA libraries, per-Vega SMRT Cell HiFi For Kinnex single-cell RNA libraries, per-Vega SMRT Cell
read counts were typically >4 Million depending on the final library segmentation read counts were typically >50 Million.

insert size and sample loading performance.

PGCBi‘ 1 HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter
library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.

N C
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Kinnex single -cell RNA bioinformatics workflow overview

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

SMRT Link read segmentation and single

o A B
HiFi reads

-

Read 2

-cell Iso -Seq workflow 1

C D E
| J | /] | ] |

Read 3 Read 4

—

1Y)

barcodes.tsv genes.tsv

111}
1111

matrix.mtx

Read 1
I D Y e S
l TSO Transcript polyA UMI CBC
Primer/UMI/barcode I e .
Ry extraction Transcript UMI CBC
=
—
- |
x | | |
S I e .
N Barcode correction | ] |
+ UMI deduplication I N
1 I |
l T ——
——
Mapping + transcript e 9
classification —
| ]
| i e ]
[ ]
PacBi®

Read segmentation

A HiFi reads are segmented into individual segmented reads (S-reads)
that represent the original cDNA sequences

Primer/UMIl/barcode extraction

A Primers and polyA tails are removed, but also used to orient the read
i nto3®doorientation

A Single-cell barcode and UMI information are extracted

Barcode correction & UMI deduplication

A Cell barcodes are corrected given an expected barcode list.

A Real cells 8 cell barcodes that represent encapsulated single cells
(as opposed to ambient RNA) are also identified at this step.

A Reads are then deduplicated based on cell barcodes and UMIs.

Mapping and transcript classification 2
A Deduplicated reads are mapped to the reference genome and
classified against a transcript annotation (e.g., GENCODE).

A Finally, a gene- and isoform-level single-cell matrix is output for
tertiary analysis.

1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Single-Cell Iso-Seq analysis application.
2 Note: SMRT Link only supports transcript classification for human and mouse samples. Non-human/mouse samples will require customized annotation GTF files to be run via the command line.
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SMRT Link Read Segmentation and Single -Cell Iso -Seq analysis application
setup
Specify Read Segmentation and Single -Cell Iso -Seq analysis application type in SMRT Link?*

PacBi SMRT Analysis ~ _ _ e
acbi® Enables automated analysis and functional characterization of full-
SMRT Analysis / Create New Analysis length transcript isoforms with additional single-cell information,

including single-cell barcodes & unigue molecular identifiers (UMIs

Analysis Name

Projects: All My Projects ~

Analysis Application required

Read Segmentation and Single-Cell Iso-Seq SMRT Analysis Demo - Creating a New Analysis

T Import Analysis Settings o Analysis Datasets

Associated Inputs

Displaying rows 1 to 1 out of 1

ID IT Name T
Segmentation Adapter Set

59241 3pHG2_VERF_DLJZ_bc01
MAS-Seq Adapter v1 (MAS16) E

Primer Set Required

12 Sl vy 2 22 bR e E A Accepts HiFi reads (BAM format) as input

A HiFi reads are reads generated with CCS
analysis whose quality value is equal to or
greater than 20.

Reference Set Required

Human Genome hg38, with Gencode v39 annotatic E

Kit Type (]

O 10X 3 KIT 10X 5" KIT

Advanced Parameters

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Single-Cell Iso-Seq analysis application.
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SMRT Link Read Segmentation and Single -Cell Iso -Seq analysis application
setup (cont.)
Specify Read Segmentation and Single -Cell Iso -Seq analysis application required associated inputs?

PacBi@ swrranaysis - 1. Segmentation Adapter Set (Required)

SMRT Analysis / Create New Analysis A Specify a FASTA file, provided by PacBio, containing segmentation adapters. If you need a custom
| segmentation adapter set, click Advanced Parameters and use a custom FASTA file formatted as
I Select bata R described in the SMRT Link User Guide documentation.

Analysis Application required

2. Primer Set (Required)

- o A Specify a primer sequence file in FASTA format to identify cDNA primers for removal. The primer
sequence includes the 56 and 36 cDNA pri mers.

Associated Inputs A Primer IDs must be specified using the suffix 5pt o0 i ndi cate 506 cDNA3ptoi mer s ¢
indicate 306 cDNA primers. The 306 c¢cDNA primer shoul d
complement.

Read Segmentation and Single-Cell Iso-Seq :

Segmentation Adapter Set

MAS-Seq Adapter v1 (MAS16)

A Each primer sequence must be unique.

Primer Set Required

10x Chromium single cell 3' cDNA primers

3. Reference Set (Required)

Reference Set Required A Specify one of two default reference genome and annotation sets to align high quality isoforms to, and to
e Semme R i Srmentle vE s e E collapse isoforms mapped to the same genomic loci. The default sets are Human_hg38_ Gencode_v39
= — and Mouse_mm39_Gencode vM28 .
KitTypeo
O 10X KIT O 10X 5 KIT 4. Segmentation Adapter Set (Required)
A Specify the 10x 36 Kit, or 10x 56 Kit. This deter mi

use, and also affects the UMI and single-cell barcode design settings.

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Single-Cell Iso-Seq analysis application. 61
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Example SMRT Link Read Segmentation data utility processing results L for

Kinnex single -cell RNA libraries prepared with PBMC single cell cDNA

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

Summary Metrics Segmentation Statistics

For Revio Kinnex single -cell RNA libraries under
optimal sample loading conditions:

Value Analysis Metric A Yield of HiFi reads is ideally >6 Million
A Yield of segmented reads is ideally >100 Million

Reads A Mean S-read length will depend on size distribution
of input 10x single cell cDNA (ideally >600 bp)

152,811,229 Segmented reads (S-reads) A % of reads with full arrays |,s ideally >80%
A Mean array sizeisidealy ©15 segment s

9,709,186

A Plot should ideally show a
majority (>80%) of reads with
array lengths = 16 segments

B

928 Mean length of S-reads

94.89 %  Percent of reads with full arrays

0.4

Number of

15.74  Mean array size (concatenation factor)

Example Revio system (+SPRQ) data shown. 02

A Reads: Number of input arrayed HiFi reads
A Segmented reads (S -reads): Number of generated S-reads b e — & 8 o 1 1 &
A Mean length of S -reads: Mean read length of generated S-reads Array Length

A Percent of reads with full arrays:  Percentage of input HiFi reads containing all

adapter sequences in the order listed in the segmentation adapter FASTA file Histogram distribution of the number of S-reads per HiFi read. (Example

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

1 HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Refer
PGCBi‘ to SMRT Link Kinnex single -cell RNA troubleshooting guide  (102-994-400) for example performance metrics typically achievable with Kinnex single-cell RNA single-cell libraries under optimal sample 62

loading conditions. For Revio system, we recommend aiming for ~60 i 80% P1 loading for Kinnex single-cell RNA libraries.

0.06% _0.14% _0.37% 0.28% 0.22%  0.2% _ 0.19% 0.22% _ 0.16% 0.16%  0.13% 0.12% 0.14% _0.74%

15
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Example SMRT Link Read Segmentation data utility processing results for
Kinnex single -cell RNA libraries prepared with PBMC single cell cDNA (cont.)

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

Length of Reads

S-read Length

A Mode should be concordant with the - 16x 22 500,000/
expected Kinnex single-cell RNA library - 15x e
insert size, with a majority of HiFi reads - 1ax 20.000.000
containing 16-segment arrays - . e A Distribution of segment read lengths should
17.500.000. ideally be in the range of ~500 bp i 2,000
0 B % 7,300, bp but will depend on size distribution of
° B © input 10x single cell cDNA
®© @ 15,000,000
i3 - =
Ei3ooooo B - () 12,500,000
G B 5
B 3 - 7x « 10,000,000/
o
Qo 200000 - 6x o)
= € 7,500,000
5 - - E
< B - Z 5,000,000
100000 - 3x
K 2,500,000
1x
2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 0 1,000 2,000 3,(500 4,600
Read Length, bp S-read Length, bp
Histogram distribution of the number of HiFi reads by read length, in Histogram distribution of the number of S-reads by HiFi read length,

base pairs . (Example Revio system + SPRQ data shown .) in base pairs . (Example Revio system + SPRQ data shown .)

1 HiFiread lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Refer
to SMRT Link Kinnex single -cell RNA troubleshooting guide  (102-994-400) for example performance metrics typically achievable with Kinnex single-cell RNA single-cell libraries under optimal sample 63
loading conditions. For Revio system, we recommend aiming for ~60 i 80% P1 loading for Kinnex single-cell RNA libraries.
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Example SMRT Link Single -Cell Iso -Seq Analysis results for Kinnex single

-cell

RNA libraries prepared with PBMC single cell cDNA
SMRT Link Single-Cell Iso-Seq Analysis job report i Read Statistics

Summary Metrics

Value  Analysis Metric A Reads: Total number of input reads for analysis.

152,811,229

SEGMENT

151,565,748

147,805,910

144,807,139

147,466,710

110,681,049

Reads

Read Type

Reads with 5" and 3' Primers with extracted UMIs and Barcodes

Non-Concatamer Reads with 5" and 3' Primers and Poly-A Tail (FLNC reads)

FLNC Reads with Valid Barcodes

FLNC Reads with Valid Barcodes, corrected

Reads after Barcode Correction and UMI Deduplication

Example Revio system + SPRQ data shown.

PacBi®

102-994-400

A Read Type: Type of input reads - CCS, SEGMENT, or mixed if there are
multiple input data sets with mixed data types.

AReads with 56 and 36 Primers wiTlhd ext
number of reads with 56 and 306 c¢cDNA p
barcode information extracted. Also known as full-length tagged reads
(FLT Reads).

A Non-Concatemer Reads with 506-AdaldFLNCO Pr i
Reads): The numberofnon-c oncat emer reads with 586
polyA tails detected after UMI/cell barcode information has been extracted.

A FLNC Reads with Valid Barcodes: Number of full-length non-concatemer
reads that include valid single-cell barcodes.

A FLNC Reads with Valid Barcodes, corrected: ~ Number of full-length non-
concatemer reads that include valid single-cell barcodes, after barcode
correction.

A Reads after Barcode Correction and UMI Deduplication: Number of
deduplicated reads, after barcode correction.
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Example SMRT Link Single -Cell Iso -Seq Analysis results for Kinnex single  -cell
RNA libraries prepared with PBMC single cell cDNA (cont.)

SMRT Link Single-Cell Iso-Seq Analysis job report i Cell Statistics

Summary Metrics Barcode Rank Plot

AThere is no fAcor
cells i this metric depends on

what was specified in the 10x
Chromium single cell workflow as
the intended target cell recovery

A Barcoded reads associated with
ireal o cell s s hi{
UMI counts relative to barcoded
reads associated with ambient

A Estimated Number of Cells: The estimated number of cells. RNA contamination

A Reads in Cells: The percentage of reads in cells.

Example Revio system + SPRQ data shown.

Log 1o(# of UMISs)

A Mean Reads per Cell: The mean number of reads per cell.

A Median UMIs per Cell: The median number of unique molecular identifiers Cell # (log 10)

(UMis) per cell. Displays the distribution of UMI counts and which barcodes were inferred to be

associated with cells. The X-axis denotes barcodes ranked in decreasing order by UMI
counts mapped to each barcode, and the Y-axis denotes the UMI count for the N-th
ranked barcode . (Example Revio system + SPRQ data shown .)

PacBi®
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