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Kinnex library preparation using Kinnex full-length RNA Kit:

Application-specific
literature

Application note

Kinnex full-length RNA kit
for isoform sequencing

Introduction

0 in the same aene Accurate
character: lulkength transcript isoforms

generated by AS s crtcal for bological and dsease
studies. Bulk RNA-Seq using short reads cannat fully
resolve isoform structures, as the complex nature of

sophisticated computational tools (Siark
151 2019) Long-read RNA-Seq using PacBio®
lech.’-e\ng (the 1s0-Seq® method) elminates the need
for ranscript assembly by sequencing fulHength
CONAS and enables new discoveries across many
applications (Figure 1)

© 2023 PacBio. All ionts reserved. Research use only. Not for Use 11 dagnostic procedures.

102326551 REVOZ NOVZOZ3 PacBie

Application note — Kinnex full-length RNA kit for
isoform sequencing (102-326-591)

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

PacBi®

Application-specific
protocol

PacBi®

Preparing Kinnex™ libraries using the
Kinnex full-length RNA kit

Procedure & checklist

Before you begin

AN lesfor

‘sequencing on PacBio® Sequel® I, Sequel lle, and Revio™ systems,

e ——
Samples 1-24
Workflow time 8hours (for up to 24 samples)
Rmoeof T Calls e Upt02 SMRT Cells for Revio system
Kinnex ibrary Prep Up t0 4 SMRT Cells for Sequel Ile systems

Quality/size distribution RIN (RNA integrity
Quantity 300 ng per lbrary (minii

entration 43 ng/jL per library)

©2023 Packio.All Not for PacBi®

103238700 REV010CT 2023

Getting started

Application-specific

Library preparation,

" 4

technical overview

sequencing & analysis

F cDNA synthesis & amplification
= (Iso-Seq express 2.0 kit)
.y —_—H— 300 ng input total RNA per sample
Technical overview — Kinnex -+ ' i >
Iibrary preparatlon using Kinnex —H— RIN (RNA.lnteg_;rlty nu_mber) _?'0
- Sample multiplexing options available
o e I’r ¢
Kinnex library preparation
(Kinnex PCR 8-fold kit + Kinnex
concatenation Kkit)
Use amplified cDNA to generate Kinnex library
Ergﬂiﬁ#izﬁgazzm%mancemr Kinnex full-length RNA libraries PY Containing 8'Segment array

Revio system example data’
Raw Data Report iFi Read Lon Read Segmentation Metrics.

Sample multiplexing up to 48-plex supported

!

SMRT sequencing
(Sequel ll/lle & Revio systems)

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

PacBie

Procedure & checklist — Preparing Kinnex
libraries using the Kinnex full-length RNA kit
(103-238-700)

Technical documentation containing application-
specific library preparation protocol details.

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

Technical Overview — Kinnex library
preparation using Kinnex full-length RNA kit

(103-344-700) Data analysis

(SMRT Link)
— Use SMRT Link Read Segmentation data utility
to split arrayed transcript HiFi reads
Use SMRT Link Iso-Seq analysis application to

identify novel genes and isoforms with
abundance information

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.



https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-full-length-RNA-kit-for-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-full-length-RNA-kit.pdf
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Kinnex full-length RNA method overview

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

systems

XX
l

0/ | [ | —
cDNAT cDNA 2 cDNA 3 cDNA 4

i

cDNA generation

Kinnex
\' library preparation
. | ' ! ! | | | A
A B Cc D E

] l PacBio sequencing

0/ | [ | —
cDNAT cDNA 2 cDNA 3 cDNA 4

j /l\/l Read segmentation +
Isoform analysis

m'sm = wmmwmm isoform A, count = 1
e e Cwm  isoform B, count = 10

| e — isoform C, count = 5

PacBi®

Input 300 ng total RNA, RIN =7

Generate up to 12-plex barcoded cDNA using Iso-Seq
express 2.0 kit (103-071-500)

2-day Kinnex library preparation using Kinnex full-length
RNA kit (103-072-000)

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

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



Kinnex full-length RNA method overview (cont.)

Full-length cDNA synthesis & amplification Kinnex library prep, sequencing & analysis

Poly(A)+ mRNA template Contains Kinnex F R [= R = R = R
Minimum total RNA input for 5, N A2 AAAAAA 3, PCR handle 1 !!_u!!_u!!_uu- !!!!!!!!!!z!!- !!!!!!!uuu!- !!!!!!!!!!z!!-
cDNA synthesis = 300 ng

3’ TTTTTTTTTT I 5 Amplified cDNA products containing a PacBio barcode + TSO primer sequence at only one end
L 1

Poly(dT) primer for 1-strand synthesis Kinnex PCR (8 parallel PCR Rx to
append Kinnex segmentation adapters)

Reverse transcription (1st-strand synthesis)

Template Switch and addition of ‘C’ bases at transcript 5’ end PCR1 PCR 2 PCR3... .-PCR (n)

O||g0 (TSO) uuuuum uuuuu !!!!!!!z!!m !!!!!!!!!!E |
5 GGG I 2 AAAAAAARA F’

3’ CCC <mm mm mm mm mm mm mm mm TTTTTTTTTT N 5’
Pooling & Kinnex array formation
Barcoded Kinnex terminal

adapter (bc01-bc04)?

Template switching (from mRNA to TSO) f.-m."
and completion of transcript extension C_BC XY BC EelBC: . ‘;ﬂ
BC D | i
;313,;
5 GGG I 1.:}AAAAAAA 3 Can barcode up to 12 — —
) , samples during cDNA 1 -1 O_LIcE i
3 == = CcCC I 77T TTTTTTT I 5

LITE g

amplification step using
PacBio barcoded Fwd
Iso-Seq primers?!

Can also barcode samples during Kinnex array

formation using up to 4 different barcoded .
Kinnex terminal SMRTbell adapters l BANASC TSI P S T S 1R

Forward (F) PCR Primer 2"d_strand synthesis & cDNA amplification

(Barcoded Iso-Seq primer beXX?) &, A
arcoded Iso-Seq primer bc é %
- . H BCHM B _BC C B | YT BC EelBC iﬂ

5’ TSO 3’ LPPL Q&?h,u,_e
/

3 ccC I 7T TTTTTTTT I 5’ Anneal Kinnex sequencing primer
Revermmimer Bind polymerase / Cleanup (ABC)
i i Iso-Seq cDNA amplification primer = P
ngtsﬂs Kd||nn§x Cleanup ( q p p ) & maé%& g
L & equal-mass pooling % BCcEM S e =1 EeNEBC . Jf
"ag;

SLLL
, F R , Purified polymerase-bound .
5 BC TSO —— 3 8-segment Kinnex library Long-read sequencing & data
3’ CCC IENERENAINSIS N TTTTTTTTTT I 5’ analysis

Pooled barcoded full-length cDNA for

input into Kinnex library construction Sequel Il, Sequel Ile or
Revio system

é SMRT Link read segmentation
& 1so0-Seq analysis

1 Twelve barcoded Iso-Seq primers (Iso-Seq primer bc01-12) are available for cDNA amplification step. 2 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.

6


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

Kinnex full-length RNA library preparation procedure description

Procedure & checklist — Preparing Kinnex libraries using the Kinnex full-length RNA kit (103-238-700)
describes the workflow for constructing Kinnex libraries from total RNA samples using the Iso-Seq Preparing Kinnex™ libraries using the
express 2.0 kit and Kinnex full-length RNA kit for sequencing on PacBio Sequel ll/lle & Revio systems

Kinnex full-length RNA kit

Procedure & checklist

0 . Before you begin
verview This procedure describes the workflow for constructing Kinnex fubength RNAlibraries from total RNA samples for
sequencing on PacBio® Sequel® |1, Sequel lle, and Revio™ systems.

Samples 1-24 e
Workflow time 8 hours (for up to 24 samples) el et il

Number of SMRT® Cells per Up to 2 SMRT Cells for Revio system

Kinnex library Prep Up to 4 SMRT Cells for Sequel lI/lle systems o prmmmmm——
RNA input

Quality/size distribution RIN (RNA integrity number) =7.0

Quantity 300 ng per library (minimum concentration 43 ng/uL per library)

ed. Research use only. Not for use in diagnostic procedures. H
A PacBie

W‘:'_:: =N = <4
o oras PacBio Documentation (103-238-700)
Kinnex full-length RNA kit Iso-Seq express 2.0 kit! Kinnex full-length RNA library template (~12-16 kb)
103-072-000 (12 rxn) 103-071-500 (24 rxn) Contains 8 concatenated full-length cDNA cDNA segments

* Kinnex full-length RNA library prep protocol uses Kinnex

full-length RNA kit and Iso-Seq express 2.0 kit
* Do not use SMRTbell prep kit 3.0 with this protocol

PQCBi. 1 Note: Iso-Seq express 2.0 kit (103-071-500) is not included in Kinnex full-length RNA bundle kit (103-072-000) and must be purchased separately from PacBio. 7


https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-full-length-RNA-kit.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-full-length-RNA-kit.pdf

Kinnex full-length RNA kit bundle and Iso-Seq express 2.0 kit components

Kinnex full-length RNA kit bundle and Iso-Seq express 2.0 kit provide full support for Kinnex library prep workflow

Iso-Seq express 2.0 kit (103-071-500) Kinnex full-length RNA kit bundle (103-072-000)

Includes Iso-Seq Express template switching oligo, barcoded cDNA PCR Includes Kinnex PCR kit, Kinnex concatenation and ancillary DNA cleanup
Primers, and other reagents needed for performing 1st-strand cDNA synthesis reagents needed for incorporation of Kinnex segmentation adapters and
and PCR amplification of cDNA products generated from input total RNA. Kinnex array formation for generating Kinnex full-length RNA libraries.

Iso-Seq express 2.0 kit components Kinnex full-length RNA kit components

Iso-Seq RT buffer

Kinnex PCR 8-fold kit (12 rxn)

@ » For 1%-strand cDNA synthesis 1 +  Contains reagents for Kinnex PCR to
2 ﬁ Iso-Seq RT primer mix incorporate segmentation adapters
° st_ i
- or L sirand conA .Synthe5|s Kinnex concatenation kit (12 rxn)
g Iso-Seq RT enzyme mix _ +  Contains reagents for Kinnex array formation
- * For1%-strand cDNA synthesis 2 and SMRTbell template construction
4 € Iso-Seq template switch oligo * Includes barcoded Kinnex adapter mixes (bc01
C « For 1st-strand cDNA synthesis — bc04)
. € Iso-Seq cDNA PCR mix
@ « Enzyme nucleotide mix for cDNA amplification 3 . SMRTbell cleanup beads
5 £ Iso-Seq cDNA amplification primer *  ForDNA cleanup
@ » Reverse primer for cONA amplification
Iso-Seq primers (bc01 - bc12) 4 Elution buffer
7 g » Barcoded forward primers (bc01 — bc04) for cDNA i=* *  For DNA cleanup

amplification
ryuyvpopiw 8




Kinnex full-length RNA library barcoding options for sample multiplexing
Kinnex full-length RNA library preparation procedure supports up to 48-plex sample multiplexing
Kinnex full-length RNA library preparation procedure supports up to 48-plex sample multiplexing through combined use of:

— 12 different barcoded cDNA amplification PCR primers (bcO1 — bc12)
— 4 different barcoded Kinnex terminal SMRTbell adapters (bc01 — bc04)

Sample 1 cDNA Sample 3 cDNA Sample 11 cDNA
!!!!!!!!!! [s3 FFR Sample 5 cDNA
CDNA S ntheSIS !!!!!z!!!z eee N} anmesenne Sample 12 CDNA
Y Sample 2cDNA  Sample 4 cDNA S12 P
,,,,,,,,,, ,,,,,,,,,,

¢ Pool

A Ol CLETTTTrEE B EnS3 EEEEEH LG _S20 £a

Kinnex PCR WERSTF=ssees- — —
B | S5 HrHrr _- _ S4 o= E F  S11EEEEEEeT G’

¢ Pool

“‘;ﬂﬁ”}‘ f‘- 5,
Array formation k ,,,; = 51 - Eemec: ;
LT ,-u“

Kinnex library template (~18 kb) containing 8
concatenated full-length cDNA segments

!!!!!!!!!!!!!!!!!!! -u,
(—iﬁﬂ “’%u j
Kinnex cDNA Sample barcode Kinnex segmentation adapters Barcoded Kinnex terminal

(bc01-bc12) (A,B,C,D,E,F,G,H, Q) SMRTbell adapter
(bc01-bc04)

PacBi®



Kinnex full-length RNA experimental design considerations

Kinnex full-length RNA application use case recommendations for PacBio systems

. Human genetics Biopharma for identifying Plant & animal
Example application ) : : :
disease studies highly expressed targets whole genome annotation

- Isoform discovery and quantification of Isoform discovery of high expressed Comprehensive transcript annotation in a

Experimental goal : . :
moderate-to-rare transcripts transcripts species

Example study design ?e';ﬁ?;é:& Tt festiEs i e Disease cohort with >20+ samples Plant or animal with multiple tissue types
Target depth of coverage per sample 10 M reads per sample 5 M reads per sample <5 M reads per tissue (of same species)

Sequel ll/lle system: Up to 2 samples per Sequel ll/lle system: Up to 3 samples per Sequel Il/lle system: Up to 3 tissue types

_ . SMRT Cell 8M (2-plex) SMRT Cell 8M (3-plex) per SMRT Cell 8M (3-plex)
Sample multiplexing?® _ . . : : .
Revio system: Up to 4 samples per Revio Revio system: Up to 8 samples per Revio Revio system: Up to 8 tissue types per
SMRT Cell (4-plex) SMRT Cell (8-plex) Revio SMRT Cell (8-plex)?
Expected data throughput (per SMRT Sequel Il/lle system: 15 M reads per SMRT Cell 8M divided by N samples
Cell) Revio system: 40 M reads divided by N samples
Kinnex library prep protocol Procedure & checklist — Preparing Kinnex libraries using the Kinnex full-length RNA kit (103-238-700)

Total RNA input into Kinnex library prep

300 ng total RNA (RIN =7) for 1st-strand cDNA synthesis
workflow

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

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

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

1 Kinnex concatenation kit (103-071-800) can support up to 48-plex sample multiplexing through the combined use of 12 different barcoded cDNA amplification primers and 4 different barcoded
PacBi. Kinnex terminal SMRTbell adapters during Kinnex full-length RNA library construction. 10
2 If targeting <5 M transcripts reads per sample — can multiplex up to 12 tissues types per Revio SMRT Cell.


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf

Kinnex full-length RNA library prepg
workflow details e % fb

PacBi®



Procedure & checklist — Preparing Kinnex libraries using the Kinnex full-length
RNA kit (103-238-700)

Procedure & checklist 103-238-700 describes the workflow for constructing Kinnex libraries from
total RNA samples using the Iso-Seq express 2.0 kit and Kinnex full-length RNA kit for Preparing Kinnex™ libraries using the
sequencing on PacBio Sequel ll/lle & Revio systems Kinnex full-length RNA kit

Procedure & checklist

PacBie®

Before you begin

P r O C ed u re & C h eC kl i St C O n te n tS This procedure describes the workflow for constructing Kinnex fulHengthRNAlibraries from total RNA samples for
sequencing on PacBio® Sequel® |1, Sequel lle, and Revio™ systems.

1. Total RNA input QC recommendations and general best practices for reagent & i
sample handling. T — oo e gzt

2. Enzymatic workflow steps for cDNA synthesis and amplification. e

. . . - Quanti 300 ng per library (minimum concentration 43 ng/ul per library)

3. Enzymatic workflow steps for construction of 8-segment Kinnex arrays from amplified ’
cDNA.

4. Enzymatic workflow steps for DNA damage repair & nuclease treatment of Kinnex
libraries.

5. Workflow steps for final cleanup of Kinnex SMRTbell libraries using SMRTbell cleanup
beads.

© 2023 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures. PGC B i.
103-238-700 REV 010CT 2023

PacBio Documentation (103-238-700)

PQCBi. * Refer to SMRT Link Sample Setup for recommended sample setup conditions for sequencing Kinnex full-length RNA library samples on PacBio Sequel Il/lle & Revio systems. 12


https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf

Kinnex full-length RNA library construction workflow overview
Procedure & checklist — Preparing Kinnex libraries using the Kinnex full-length RNA kit (103-238-700)

Cleanup DNA QC Walk-away time*
. Qubit RNA HS assay
1 Input RNA quality control N/A Bioanalyzer RNA 6000 Nano kit N/A \!
l, O Safe SIOp e i — 4
2 cDNA synthesis + cleanup iisznﬁgﬂga%ﬂl N/A 1.5hrs
T 0.9X SMRTbell Qubit dsDNA HS assay Day 1
3 cDNA amplification + cleanup cleanup beads Bioanalyzer HS DNA assay 1.5hrs (=5 hrs¥)
l, O Safe stop
4 Kinnex PCR + cleanup il'é):;(ui'\geRaTdbse" Qubit dsDNA HS assay 1.5-2.0hrs
5 Kinnex array formation + cleanup clzl.é);(nﬁgﬂtl?ga%gl N/A 2.0 hrs
l, O Safe stop (~D3ar¥r32*)
1.0X SMRThbell Qubit dsDNA HS assay
6 Nuclease ireaiment + cleanup cleanup beads Femto Pulse gDNA 165 kb kit 0.6 hrs

PQCBi. * 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 full-length RNA
libraries

Reagent and sample handling

+ Take care to accurately pipette SMRTbell cleanup beads because small changes in volume can significantly alter the size distribution
of your sample.

« Equilibrate the SMRTbell cleanup beads at room temperature for 30 mins prior to use.

* In cDNA amplification and Kinnex PCR, keep sample(s) on ice until thermal cycler lid has reached 105°C to avoid digestion of primers
by polymerase exonuclease activity.

» This workflow takes ~8 hrs to complete.

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

chBi. * Room temperature (RT) is defined as any temperature in the range of 18 — 23°C for this protocol.

14



Input RNA quality control
Input RNA quality control is highly recommended before proceeding to the MAS-Seq library prep workflow

1 Input RNA quality control

l O Safe stop

2 cDNA synthesis + cleanup

|

3 cDNA amplification + cleanup

l O Safe stop

4 Kinnex PCR + cleanup o

.

5 Kinnex array formation + cleanup

l O Safe stop

6 Nuclease treatment + cleanup

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

PacBi®

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

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

«  Samples with RIN <7.0 can be processed, but risk of significant underperformance or even failure is greatly increased
RIN score (1 to 10) is related to ratio of the area under 28s and 18s fragment peaks and also takes into
account signal intensity above baseline in the Inter-Region and Fast Region since this is where
degradation products appear

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

< N N
451 Inter Region | 28S Fragment . gg o
Pre Region 185 Fragment 270 RIN 10 o175 RIN G
4.0 - 3 60 S 1.50
Marker 850 81.25
35 1 S 40 ©1.00
T 30 5075
3.0 ~ 20 o |lea =050
© 10 w |8 0.25
[+] - o~ w
§ 25+ Fast Region Precursor Region 0 _JLF " — s e AN .% ﬁ —
o 19 24 29 34 39 44 49 54 59 64 69 24 29 34 39 44 49 54 59 64 69
g 20 - 55 Region Time (seconds) Time (seconds)
= 1.5 - Post Region
» 0.8 35
1.0 - 207 RIN 3 230 RIN 2
306 25
054 Y M gos 220
(=R bl
203 g 15
0.0 02 =10
0.1 05
T T T T T T T T T T
9 24 29 34 39 4 49 54 59 64 69 o T 0 e
Time (seconds) 24 29 34 39 44 49 54 59 64 69 19 24 29 34 39 44 49 54 59 64 69
\ / Time (seconds) Time (seconds)
o J
15


https://www.agilent.com/cs/library/applications/5989-1165EN.pdf
https://www.agilent.com/cs/library/applications/5989-1165EN.pdf

cDNA synthesis + cleanup
In this step, total RNA samples are converted to first-strand cDNA products

1 Input RNA quality control

l, O Safe stop
2 cDNA synthesis + cleanup
3

l O Safe stop
4
5

l O Safe stop
6

PacBi®

cDNA synthesis = 300 ng

*  Minimum total RNA input for

Poly(A)+ mRNA template

5’ I, . 1AAAARARAAA J’
3 TTTTTTTTTT . 5°

Poly(dT) primer for 1st-strand synthesis

Reverse transcription (1st-strand synthesis)
Template Switch and addition of ‘C’ bases at transcript 5’ end
Oligo (TSO)

5’ GGG I, 7 AARAARAAA 3’
3’ CCC mm o o o o o e e TTTTTTTTTT I 5’

and completion of transcript extension

l Template switching (from mRNA to TSO)

5 GGG I, 7 AAMAARAAA 3’
3 == == CCC I 17T TTTTTTT I 5’

l 1.3X SMRTbell bead cleanup

5 GGG I ©AAAAARAAA 3’
3 CCC I TTTTTTTTTT I 5°

16



cDNA synthesis + cleanup (cont.)
Procedural notes

2.1 Thawing reagents for first-strand synthesis

1 Input RNA quality control After thawing specified reagents on ice, perform

v Step _Instructions a quick spin to collect liquid, then place on ice
L o Safe stop 2.1.1 Quick-spin the Iso-Seq RT enzyme mix in the microcentrifuge to collect liquid, then place on ice.

Thaw the following components at room temperature, briefly vortex to mix, then quick-spin to
2 cDNA synthesis + cleanup collect liquid and place on ice, —

!

Iso-Seq RT primer mix (103-104-000)

l O Safe stop

. . ) ) Set up primer annealing reaction mix on ice and
2.2 Primer annealing for first-strand synthesis then transfer to thermal cycler for incubation

v

Step Instructions

For each RNA sample to be processed, prepare reagent mix 1 on ice by adding the following
components to each tube in the PCR strip tube.

5 221 Total RNA (300 ng) <7uL
T e T, s B e Bt st [ | PR i I gl el et O e .
l O Safe stop

Set up reverse transcription reaction mix on ice

2.3 Reverse transcription and template switchin
P P g and then transfer to thermal cycler for incubation

v Step Instructions

For each RNA sample, prepare reagent mix 2 on ice by adding the following components in the
order and volume listed below. Adjust component volumes for the number of samples being
prepared, plus 10% overage.

v  Components Volume

Iso-Seq RT buffer (vortex briefly before
use) SHL

2.4 1.3X SMRTbell bead cleanup

v  Step Instructions

2.41 For each sample, add 29 pL of elution buffer to the 21 pL reverse transcription and template e Perform 1.3X SMRTbell bead cleanup
switching reaction (Section 2.3) for a total volume of 50 pL.

2.3.1

242 I Add 65 L of resuspended, room-temperature SMRThell cleanup beads.

P BO. 243 Mix beads by pipetting 10 times or until evenly distributed.
ac I e e e I T Y e |



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

5 GGG I ~AARAARAAA 3’

1 Input RNA quality control 3 I CCC I TTTTTTTTTT I 5

Can barcode up to 12 samples during
l O Safe stop cDNA amplification step using PacBio l

barcoded Forward Iso-Seq primers? . ...
2"d_strand synthesis & cDNA amplification

2 cDNA synthesis + cleanup

l Forward (F) PCR Primer
- i 1
3 cDNA amplification + cleanup (Ba)
5 TSO 3
l O Safe stop 3 cCC I TTTTTTTTTT I 5’
I
4 Kinnex PCR + cleanup Reverse (R) PCR Primer

(Iso-Seq cDNA amplification primer)

l 0.9X SMRTbell bead cleanup
5 Kinnex array formation + cleanup

F R
l O safe stop 5 Tso — 3
3’ cce TTTTTTTTTT M 5°
6 Nuclease treatment + cleanup
Pool barcoded cDNA
(if multiplexing)
| _bcol  FyTTiitrtiirreoe.
[ bcor BALLLITEITIIITIT ™ |
[ bc02 FTTTITTTEITITITITITTL | Pooled barcoded full-length cDNA for
[ pcoz ELLILITLILIIIILILT | input into Kinnex library construction

|_bco3  Frirtitritrrie. |
| pco3 RALllillii_llil)

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



cDNA amplification + cleanup

Procedural notes

1 Input RNA quality control

l, O Safe stop
2 cDNA synthesis + cleanup
3 cDNA amplification + cleanup

l, O Safe stop
4
5

l O Safe stop
6

PacBi®

3.1 cDNA amplification

Step Instructions
3.1.1

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

v  Components Volume
Iso-Seq cDNA PCR mix 25uL
Isq—Seq cDNA amplification 20l
primer
Total volume 27 uL

3.1.2  Onice, add 27 pL of reaction mix 3 to the 21 pL of the eluted cDNA (from previous Section 2.4).

| Add 2 pL of Iso-Seq primer bc01—-12 for atotal volume of 50 L.

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

3.1.4.] Run the thermal cycler program below with the lid temperature set to 105°C. Keep sample on icg
until thermal cycler lid has heated to 105°C.

45secondsat 98°C 1 gycle
10 seconds at 98°C
15 seconds at 60°C

10 cycles
3 minutes at 72°C
Sminutes at 72°C

Hold at 4°C
SAFE STOPPING POINT -- Store at 4°C or -20°C for long-term storage
SN N WYV Npereip e NPTy A nd

Set up cDNA amplification reaction mix on ice

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

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

After setting up reactions on ice, add PCR
reactions to thermal cycler after the lid has

preheated to 105°C to avoid digestion of
primers by polymerase exonuclease activity

19



cDNA amplification + cleanup (cont.)
Procedural notes

3.2 Cleanup of amplified cDNA using 0.9X SMRTbell Cleanup beads

1 Input RNA quality control :
v Step Instructions « Perform 0.9X SMRTbell bead cleanup?
l o Safe stop 3.2.1 | Add 45 pL (0.9x) of resuspended, room-temperature SMRTbell cleanup beads to the 50 pL of
cDNA amplified reaction from Section 3.1. The correct ratio of beads to sample is critical at this
2  cDNA synthesis + cleanup Step.
3.2.2 Mix beads by pipetting 10 times or until evenly distributed. « Perform DNA concentration QC using QUbit ds DNA HS
l 3.2.3  Quick-spin strip tubes in & microcentrifuge to collect liquid. assay and DNA sizing QC using Bioanalyzer
o . 324 Leave at room temperature for 10 minutes to allow DNA to bind beads.
3 cDNA amplification + cleanup
™ '—’ 4 - . T it an AR r s H“—--ﬂ-u’ b
l, QO safe stop ot T s A TS W P mvir—
3.2.14 Slowly pipette off the cleared supernatant without disturbing the beads. Transfer 24 pL of the
4 supernatant to a new strip tube. Discard the old strip tube with beads.
: —— ~1.9 kb mode &,
I Recommended: Measure concentration and size distribution of each cDNA sample. fA1“‘?
l * Takea 1 pL aliquot from each strip tube. Dilute each aliquot with 4 pL of elution buffer. 5052 L —
3215 * Measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit. } A © .
* Dilute 1:4 dilution further to 1.5 ng/pL based on the Qubit reading if needed. i }
S 150 Jr \T
* Run 1 pL onan Agilent Bioanalyzer using a High Sensitivity DNA kit. | i Q,,;@
l O Safe stop — - — 100 / T
3.2.16 The expected recovery after cONA amplification SMRTbell clean-up is >100 ng. A minimum of g f \ i
55 ng of total cDNA is recommended to proceed with Kinnex PCR (Step 4). If less than 55 ng but / \ L
6 ’ - more than 25 ng is recovered, proceed with Kinnex PCR but expect lower yields. Do not proceed 507 / lw ]u
with less than 25 ng. | S »\ )\ =
0__‘,\,‘; P Egeag = P P
™ ' J‘.“ st o o ....\...H““‘r‘*m‘ sl T T T T T T T T T L
35 100 150 200 300 400 500 700 2000 10380 [bp]
Expected yield of purified cDNA 3.3 Pooling barcoded cDNA (skip if not multiplexing) Example Bioanalyzer DNA sizing QC analysis results for amplified full-
length cDNA generated from a universal human RNA reference (UHRR)

Instructions
Using the concentration reading from the Qubit fluorometer, pool an equal mass of each
barcoded cDNA sample for a total mass of 55 ng. Store any remaining purified, amplified

barcoded cDNA at 4°C for future use. . . .
 If multiplexing, perform equal-mass pooling of each
3.3.2 Quick-spin the tube strip in a microcentrifuge to collect liquid. barcoded cDNA sample after 0.9X SMRTbell bead

3.33 Proceed to next step of the protocol. Cleanup

product is >100 ng

total RNA sample.

Minimum cDNA amount needed to
proceed with Kinnex PCR =55 ng
(do not proceed with <25 ng)

B i Ty I o R |
PacBi. * Note: Non-Kinnex full-length RNA (bulk monomer) Iso-Seq protocol (Procedure & checklist — Preparing Iso-Seq libraries using SMRTbell prep kit 3.0 [102-396-000] offers 3 20
options for post-cDNA amplification SMRTbell bead cleanup: 0.82X, 0.86X, and 0.95X — For simplification, Kinnex full-length RNA protocol only specifies to use 0.9X.



Kinnex PCR

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

1 Input RNA quality control Set up 8 parallel Kinnex PCR reactions per sample with premixed Kinnex primers to
l O safe stop generate amplified cDNA products containing programmable sequences at both ends
2 cDNA synthesis + cleanup
' Barcoded cDNA sample after
l, 0.9X SMRTbell bead cleanup
3 cDNA amplification + cleanup
Distribute barcoded cDNA sample + Kinnex PCR reaction
l' O Safe stop l mix into 8 PCR tubes or 8 wells in a 96-well plate
4 Kinnex PCR + cleanup a8 a8 i >
“17-1 “17-1 S eTe L e Vs
. HaTligzyi!  orR g ¢
5 |j‘J.J- |j‘J.J- \ -
l O Safe stop 5, '1_:"-: Perform Kinnex PCR by adding
L premixed Kinnex primer pair solutions
5 ¢

'

v
-

PCR 5
E!!! L1l il ] !.!

'

-
PCR 6
!!!!!!!!!zz!m

'

-
PCR 7
!!!!!!!.!!!!!

'

-
PCR 8
!!uu LT um

. o

PCR 1 I PCR 2 PCR 3 PCR 4
!!!!!!!!!!!!!ﬂ | .E.!!!!!!!!!!!!! E C C CEEEEEFAE D’ D ;!!!!!!!!!!!!E

Example: Amplified cDNA products from Kinnex PCR 3 contain

|

o

Pool 8 Kinnex PCR products together and
perform 1.05X SMRTbell bead cleanup

<+—

flanking segmentation adapter sequences that are complementary
to the ends of cDNA products from Kinnex PCR 2 & Kinnex PCR 4

Kinnex PCR-amplified cDNA library insert
H + sample ready for Kinnex array formation ste
PacBie i sampleready v p »



Kinnex PCR (cont.)

Procedural notes

1 Input RNA quality control

l, O Safe stop
2 cDNA synthesis + cleanup
3 cDNA amplification + cleanup

l, O Safe stop
4 Kinnex PCR + cleanup
5

l O Safe stop
6

PacBi®

_ Can transfer entire volume of primers to
4.1 Kinnex PCR PCR tubes for ease of use with multi- !

channel pipettes (8 primer mix tubes) g

411 Thaw primers. The entire volume of primers can be transferred to an 8-tube strip for ease of
use with a multi-channel pipette.

8X concatenation  Tubecolor P/N

1 Kinnex primer mix A | Orange 103-107-800

- Kinnex primer mix B~ Orange 103-107-900

3 Kinnex primer mix C | Orange 103-108:000

o Kinnex primer mix D = Orange 103-108-100

S Kinnex primer mix E | Orange 103-108-200

j Kimex primer i S Eiﬁ Set up Kinnex PCR reactions ON ICE

3 E:::: S:SZ :: . Zz 103108500 PCR polymerase 3'—5’ exonuclease activity negatively

HO impacts amplification yield if prepared at room temp.
412 Briefly vortex to mix, then quick-spin to collect liquid and place the primer mixes on ice.

413 Thaw the following components, briefly vortex to mix, then quick-spin to collect liquid and
place on ice. Add the components on ice in a LoBind tube.

Critical step! Correct setup of all 8 Kinnex PCR

X=55 /purified led DNA i i 1 1 1 i
POt omre Yaler . o DI et reactions is required — any missing/incorrect MAS

Kinnex PCR mix (single-plex) or step 323 primer pairs will result in no/low SMRTbell yield
(103-107-700) 110pL (multiplex)

55 ng of amplified cDNA from Step3.216 X L *10% overage included

Total volume 198 uL

4.1.4, Aliquot 22.5 pL of Master Mix 1 into each of the 8 PCR tubes (for 8X concatenation).

415 Add 2.5 pL of Kinnex primer mix into each of 8 PCR tubes from Step 4.4.

Set up the thermal cycler program listed below with the lid set to 105°C. Keep sample(s) on
ice until the lid is heated to 105°C.

Set up on ice and add PCR reaction to thermal cycler
after lid has preheated to 105°C to avoid digestion of

The duration of PCR is approximately 1 hour.

. B R primers by polymerase exonuclease activity
Initial denaturation 98°C 3 min 1
416 Denaturation 98°C 20s
Annealing 68°C 30s
Extension 72°C 4 min

S N S S SIS St SR e y ¥ Sy )




Kinnex PCR (cont.)

Procedural notes

1 Input RNA quality control

l O Safe stop 491

Pool exactly 23 uL from each Kinnex PCR

4.2 Pooling of 8 Kinnex PCR products and 1.05X SMRTbell cleanup reaction in a clean 1.5 mL DNA LoBind tube?

for a total combined volume of 184 L

Instructions

Add 23 pL from each of the 8 PCR reactions into a 1.5 mL tube for a total volume of 184 plL. Ag
equal volume of each PCR product is necessary for efficient array assembly.

2 cDNA synthesis + cleanup 422

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

l 423

3 cDNA amplification + cleanup :2:
l O Safe stop 426
4 Kinnex PCR + cleanup 427
l 428
5 429

l O Safe stop

4.2.10

421

4212
4213
4214

4215

Add exactly 193 uL of SMRTbell cleanup beads (1.05X)
Kinnex PCR mix significantly increases stringency of

Pipette-mix the beads until evenly distributed.

Quick-spin the tube in @ microcentrifuge to collect liquid.

SMRThbell clean up beads, so accurate pipetting is critical

Leave at room temperature for 10 minutes to allow the DNA to bind beads
Place the tube in a magnetic separation rack until the beads separate fully from the solution.

Slowly pipette off the cleared supernatant without disturbing the beads. Discard the
supernatant.

Slowly dispense 200 pL, or enough to cover the beads, of freshly prepared 80% ethanol into the
tube. After 30 seconds, pipette off the 80% ethanol and discard.

Repeat the previous step.

Remove residual 80% ethanol:

+ Remove the tube from the magnetic separation rack.

= Quick-spin the tube in a microcentrifuge.

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

« Pipette off residual 80% ethanol and discard.

Remove the tube from the magnetic rack. Immediately add 40 pL of elution buffer to the tube
and resuspend the beads by pipetting 10 times or until evenly distributed.
Quick-spin the tube in a microcentrifuge to collect liguid.

Leave at room temperature for 5 minutes to elute DNA. . .
+ Perform DNA concentration QC to verify there

is sufficient yield of Kinnex PCR products (min.
4 ug) to proceed to Kinnex array formation step

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

Slowly pipette off the cleared supernatant without disturbing the beads. Transfer supernatant to
a new LoBind tube. Discard old tube with beads.

4.2.14

Make a 1:10 dilution of the sample in elution buffer and measure DNA concentration with a
Qubit fluorometer using the 1x dsDNA HS kit. Typical yield is 6—12 pg.

~_ " ) v B e e SPPRPPP r & ""‘4—-.-4-;‘,- sl

PQCBi. 1 DNA concentration QC measurements for individual Kinnex PCR reactions prior to pooling are not required. 23



Kinnex array formation

In this step, assemble cDNA transcripts (“segments”) containing programmable ends into a linear array

1 Input RNA quality control

l, O Safe stop

l, O Safe stop
(]

4 Kinnex PCR + cleanup °

L .

5 Kinnex array formation + cleanup

l, O Safe stop B

|
6 T LTI ]

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

Barcoded forward
Kinnex terminal adapter

Kinnex library prep workflow supports incorporation of
PacBio barcodes at the array formation step to enable up to
4-plex sample multiplexing at the SMRTbell library level

2  cDNA synthesis + cleanup &
l, N = 7w v TV
B C
I
3 cDNA amplification + cleanup O o o 2 P T L
c D’

—
N =T VR

Cc’ P

i ®

Barcoded reverse
Kinnex terminal adapter

| B | L D |

C D’

Treat pooled Kinnex PCR products with Kinnex enzyme to create single-stranded overhangs
to enable subsequent directional assembly of cDNA transcripts into a linear, ordered array

Kinnex enzyme produces a single
nucleotide gap at the location of a uracil
(dU) residue within segmentation adapter
sequences and enables generation of
single-stranded overhangs

' Pooled cDNA sample after
Kinnex PCR & cleanup

Add Kinnex enzyme

H Q
[
I =

Ey [ XX J

Kinnex enzyme digestion product
containing single-stranded overhangs

Add Kinnex ligase to enable
directional assembly of cDNA
transcript segments containing “sticky
ends” into a linear, ordered array

Add Kinnex adapters
+ Kinnex ligase

{ " escwn

PacBi®

o)

Complete 8-segment transcript array molecule containing 2 Kinnex adapters

* Note: Four barcoded terminal Kinnex adapters (Kinnex adapter bc01-04) are available for Kinnex array formation step. Note: Kinnex concatenation workflow is not compatible
with standard SMRTbell adapters from SMRTbell prep kit 3.0 and is also not compatible with SMRTbell barcoded adapter plate 3.0.

24



Kinnex array formation (cont.)
Kinnex terminal adapters incorporate barcode sequences to enable up to 4-plex sample multiplexing at the
library level
» Kinnex adapters contain barcode sequences! to enable (optional) sample multiplexing at the SMRTbell library level (up
to 4-plex)
* Forward and reverse Kinnex adapter pairs are pre-mixed in Kinnex concatenation kits
« Kinnex concatenation kits contain a total of 4 barcoded Kinnex adapter mixes (bc01-bc04) to enable multiplexing of up to 4 samples

per SMRT Cell
Kinnex adapter mix Kinnex adapter mix Kinnex adapter mix Kinnex adapter mix
bcol bco2 bco3 bco4 Barcodes
SMRT Link
>bcMaeal
! ' “! ' ACAGTC
J v >bcMeee2
° - A A ATGACG
bemooo1 I bemooos I beMooo I >be0003
Fwd adapter Fwd adapter Fwd adapter Fwd adapter ?2222294

<:> _::(:) —:(:) —<:> cATCGC
Rev adapter Rev adapter Rev adapter Rev adapter

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

Barcoded forward | I | Barcoded reverse

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

o
POCBl. 1 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module. 25


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

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

* Kinnex adapters enable:
* Longer polymerase read length — Improved HiFi conversion rate (HiFi reads/Total P1 reads)

* Improved P1 loading efficiency

Forward and reverse Kinnex terminal
adapters have different structures

Annealed & bound Kinnex library molecule

* New Kinnex adapter design requires a different sequencing primer (Kinnex sequencing primer 103-179-000)

' Sequencing primer 3.2 ' Standard sequencing primer

Kinnex sequencing primer

Kinnex sequencing primer
(103-179-000)

(103-179-000)

» <l
» <l

Revio polymerase kit?2

Sequel Il binding kit 3.2
(102-817-600)

and cleanup beads
(102-333-300)

PGCB.. 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..26
I 2 Revio polymerase kit includes SMRTbell cleanup beads.



Kinnex array formation (cont.)

Procedural notes

1 Input RNA quality control

l, O Safe stop
2 cDNA synthesis + cleanup
3 cDNA amplification + cleanup

l, O Safe stop

4 Kinnex PCR + cleanup

.

5 Kinnex array formation + cleanup

l, O Safe stop

PacBi®

Recommended minimum input requirement to proceed
with Kinnex array formation is 4 pg of Kinnex PCR
amplicons (from Step 4)

5.1 Kinnex array formation + Proceeding with <4 ng is not recommended since
lower input amounts may lead to insufficient final library

Instructions - - g
yields to enable optimal sequencing results

Ina 0.2 mL PCR tube, add 4-8 pg of sample from Step 4.2.75, in 39 pL of volume (102-205
ng/pL). Dilute with elution buffer going into this step if the sample is too concentrated.

Kinnex adapter bc071-04 (select one barcode per library preparation).

Note: if combining multiple barcoded Kinnex libraries for sequencing, make sure each library
uses one of the 4 different Kinnex barcoded adapters.

5.1.2 Add the following components in the listed order.
If processing multiple samples, make a master mix with 10% overage. Pipette mix master mix.
Components Volume IMPORTANT: If combining multiple barcoded Kinnex
ﬂnﬂn_ggg)rrayand repair buffer (103- 704l libraries for se_quencing, make sure each library uses
T e R T L one of the 4 different Kinnex barcoded adapters
Kinnex ligase (103-110-500) 6.0 uL
Total RM1 volume 17 pL
B N Y L e L IRUOTTRY L SN Perform DNA Damage Repair step to

repair nicked / damaged DNA sites within

j“ —_—~ s v'dr e U I bl .
ot —  cotetisn L A e — newly formed Kinnex array products

After running the Kinnex primer digestion/ligation program, add 2 pL of DNA repair mix directly
to the Kinnex primer digestion/ligation sample.

514

5.1.5 | Thoroughly mix by pipetting up and down 10 times and then guick spin to collect all liquid.
Run the DNA Damage Repair Program with the lid set to >55°C.

516 Step  Temperature  Duration
1 45°C 30min
2 4C Hold

P AN A "“-«-—h—‘rr-“‘*awr"*mr‘““

5.2 1X SMRTbell bead cleanup

Instructions

Perform 1X SMRTbell bead cleanup at room temp.

Add TX v/v (60 pL) of resuspended, room temperature SMRTbell cleanup beads to each

52.1
sample.

Pipette-mix the beads until evenly distributed and quick-spin in a microcentrifuge to collect
liquid.

SO N Y rﬂ-w’r*ﬂ‘wr“-*mrm-d

522
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Nuclease treatment & cleanup
Perform nuclease treatment and final SMRTbell bead cleanup to remove incomplete SMRTbell template arrays

1 Input RNA quality control Kinnex template arrays after
DNA damage repair step
)
l, O Safe stop
2 cDNA synthesis + cleanup
3 CDNA amp“flcatlon + Cleanup Complete 8-segment transcript array molecule containing 2 Kinnex adapters

l, O Safe stop

||
. L B L D |
4 Kinnex PCR + cleanup : ::: Incomplete 3-segment transcript array P | ‘.-(:)

Incomplete 3-segment transcript array molecule containing no Kinnex adapters
L molecule containing 1 Kinnex adapter

Incomplete 2-segment transcript array
molecule containing 1 Kinnex adapter

5 Kinnex array formation + cleanup

l, O Safe stop Add Nuclease mix and perform
final 1.0X SMRTbell bead cleanup
6 Nuclease treatment + cleanup
{:—J}- | B | . D | . E IOI-<:>

» After nuclease treatment, most remaining SMRTbell — — i —
templates are complete (full-length) 8-segment

transcript array molecules capped with Kinnex adapters

PacBi@® 28



Nuclease treatment & cleanup (cont.)
Procedural notes

6.1 Nuclease treatment

1 Input RNA quality control
l o Safe stop Add the following components listed below to a new microcentrifuge tube. Adjust component
volumes for the number of samples being prepared, plus 10% overage. Pipette mix master mix.
2 cDNA synthesis + cleanup For individual prepg, add components directly to each sample from the previous step in the
order and volume listed below.
l Nuclease master mix
6.1.1
Tube Component
ifi H Nuclease buffer
3 cDNA amplification + cleanup i
Light green Nuclease mix ol
l O Safe stop (103-110-100) .
Total volume 10 pL
4 Kinnex PCR + cleanup 6.1.2 Add 10 pL of Nuclease Master mix to each sample. The total volume should be 50 pL.
L 6.1.3 Thoroughly mix by pipetting up and down 10 times and then quick spin to collect all liquid.
6.1.4 | Run the nuclease treatment program with the lid set to >47°C. e Perform nuclease treatment for 15 min
5 Kinnex array formation + cleanup Step _ Temperature _ Duration ‘
1 37°C 15min
l, O Safe stop : e o : : o
N g pa— . - — Y Perform DNA concentration QC on final purified
-~ e - . i . 0 q q q
6 Nuclease treatment + cleanup Kinnex library using Qubit dsDNA HS assay

6.2 1X SMRTbell bead cleanup + Typical final SMRTbell library yield from 4 — 8 ug of input
DNA into Kinnex array formation is ~10 — 25% — a much
higher observed yield might suggest incomplete
digestion of partial SMRTbell templates

Troubleshooting tip: If SMRTbell library yield is higher
than expected and P1 loading is lower than expected,

Final Kinnex library yield F;_ 7- & : ”'“‘:;H_'*“"':? ;’r;::’._ﬁ[‘ P “,}':3!; A consider repeating the nuclease treatment step

is typically sufficient to - - -
Tak 1 pL ali h tube. Make a 1:5 diluti h le in elution b d
|Oad 22 SMRT Ce”S akea | |y a\quot rom each tube. aKe a ilution of t esampelneuuon utrer an

measure DNA concentration with a Qubit fluorometer using the 1x dsDNA HS kit. Calculate the .. . .e: .
6.2.14] total mass. Expect 10-25% recovery of the starting Kinnex-PCR product. Perform DNA Sizing QC on final pUI’Ierd Kinnex

Recommended: Further dilute each aliquot to 250 pg/pL with the Femto Pulse dilution buffer. ||.bl’al’)./ usmg a Fem_to PUISE System (expected
Measure the final SMRTbell library size distribution with a Femto Pulse system. final library insert size is ~12 — 16 kb)

PacBi. ‘I*)"“J"‘r“-#rr-*‘*.‘wr‘a‘ o ,‘«.-ul

* Perform final 1X SMRTbell Instructions

bead Cleanup at room temp. Add 50 pL SMRTbell cleanup beads to each sample from the previous step. Pipette-mix the
beads until evenly distributed.

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

29
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Kinnex full-length RNA library prep inputs & expected step yields
Final Kinnex library yield is typically sufficient to load 22 SMRT Cells

Preparing Kinnex libraries
using the Kinnex full-length

RNA kit (103-238-700)

T H——
===
— =
e
U —

PacBi®

e Kinnex PCR =—

Kinnex PCR SMRTbell bead
cleanup

IN: 300 ng of total RNA per OUT: 2100 ng of amplified IN: 55 ng of amplified OUT: 6-12 pg of amplified

sample cDNA per sample

Kinnex array formation

Kinnex digestion / Ligation 0o dar_nage
repair

IN: 4-8 ng of pooled Kinnex PCR products

10862

10000-]

16201

16 kb mode

9000-]
8000-|

7000

RFU

1200-]
10000
it
42000~
50000
185500

ca

ize (bp)

Example Femto pulse DNA sizing QC analysis results for final Kinnex full-length
RNA library prepared with human universal human reference RNA (UHRR) total
RNA sample.

cDNA (single or multiplex) products after pooling

Nuclease SMRTbell bead

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

Example Kinnex full-length RNA library prep yields

Total RNA input for cDNA synthesis 300 ng
cDNA input for Kinnex array formation 5900 ng
Post-nuclease treatment 1460 ng
& final library cleanup yield (%) (24.7%)

1 Post-nuclease treatment & final cleanup yields typically ranged

from ~10% to ~25% when using UHRR total RNA samples for Kinnex
full-length RNA library construction.

Final Kinnex library yield is typically
sufficient to load 22 SMRT Cells

30


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf

preparatlon workflow detalls

PacBi@® 31



Sample Setup & Run Design recommendations for Kinnex full-length RNA

libraries

SMRT Link v13 supports Kinnex full-length RNA sequencing preparation & analysis workflow for PacBio systems

Select desired application
type in SMRT Link

Recommended target P1 loading
range for Revio system is ~50 — 70%

SMRT Link v13

@ Sample Setup

@ Runs

Kinnex full-length RNA

Whole Genome Sequencing
HiFi Reads
Microbial Assembly
RNA Sequencing
Iso-Seq Method
MAS Seq single cell

+—],

DA
I Kinnex full-length RNA I

Adeno-Associated Virus
Metagenomics
Kinnex 165 rRNA
Full-Length 165 rRNA Sequencing
Shotgun Metagenomic Profiling or Assembly

Application type

R

HiFi read

SMRT Link module Key setup parameters Sequel Il/lle system Revio system
For Kinnex libraries recommended settings for Kinnex libraries recommended settings for Kinnex libraries

Sample setup

Library type Kinnex
Kinnex sequencing primer

Revio polymerase kit (includes Kinnex sequencing primer)

Primer

Binding/Polymerase kit?! Sequel Il binding kit 3.2 (includes Kinnex sequencing primer)

Concentration on plate 40 — 60 pM 100 - 150 pM
Adapter / Library type SMRTbell Adapter Design = SMRTbell Kinnex Prep Kit Library type = Kinnex
Movie collection time 30 hrs 24 hrs

Runs — Run design Use adaptive loading YES

CCS Analysis Output - Include Low Quality Reads = NO

CCS Analysis Output - Include Kinetics Information = NO Consensus Mode = MOLECULE

On-instrument CCS

PacBi®

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.
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SMRT Link Sample Setup and Run Design for Kinnex kits video demonstration

Video demonstration of SMRT Link Sample Setup and Run Design setup procedure for Kinnex kits supporting
full-length RNA sequencing, single-cell RNA sequencing and full-length 16S rRNA sequencing

Sample Setup / Sample Calculation

Sequel Il binding kit 3.1/3.2, Revio polymerase kit & Conversion Calculator

Sample group

Name My Batch of Samples
Application Kinnex full-length RNA v
r—— - Demo video for Sample Setup and
Run Design for Kinnex kits
Polymerase / Binding kit Revio polymerase kit s (SM RT Link Vl3.0+)
Number of samples 1 samples + Demo video for Sample Setup and Run
SMRT Cells per sample - Design for Kinnex kits in SMRT Link v13.0+
» Kinnex kits support full-length RNA
Available volume per sample €& 20 uL

sequencing (Kinnex full-length RNA kit), full-
Insert size @ 16000 bP length 16S rRNA sequencing (Kinnex 16S
rRNA kit) and full-length single-cell RNA

Sampl tration & ng/ul . . . .
bt £ sequencing (Kinnex single-cell RNA kit)
Cleanup anticipated yield @ 75 %
M
Concentration on plate 130. {8

Recommended: 100-150 pM

° vo UTu h e Minimum pipetting volume @ 1 uL

o~ + £h

PQCBi. View Video tutorial - SMRT Link Sample Setup and Run Design setup procedure for Kinnex kits at: YouTube Link


https://youtu.be/9yOnnIVm1uM?si=c1BnYfVbP3Qbd4Ad
https://youtu.be/9yOnnIVm1uM?si=c1BnYfVbP3Qbd4Ad
https://youtu.be/9yOnnIVm1uM?si=QNrXadq2n29zKxrG
https://youtu.be/9yOnnIVm1uM?si=c1BnYfVbP3Qbd4Ad

SMRT Link Sample Setup procedure for Kinnex full-length RNA libraries

] oo —

Sequel Il and lle systems

SIS elect applicatio pe to auto eld gree
o T = [ o T = [
Name Kinnex full-length RNA library Name Kinnex full-length RNA library
demo demo
4 24

— . — PORTA De bra e )

Apphcathﬁ Kinnex full:length RNA v APP“CGUOH Kinnex full-length RNA v
DI d PDE ei0 dele C egue J P > pe 10
Library type Kinnex A Library type Kinnex v e for a =¥ O ep
— . — . o brarie en o e o o eque 0
Polymerase / Binding kit Revio polymerase kit - Polymerase / Binding kit Sequel® Il Binding Kit 3.2 -

Concentration on plate

Recommended: 100-150 pM

Concentration on plate

Number of samples 1 samples Number of samples
SMRT Cells per sample 1 cells SMRT Cells per sample
Available volume per sample @ 20 uL Available volume per sample @ 20 uL  Select Revio pOIym erase kit for Revio SyStem and
Sequel Il Binding Kit 3.2 for Sequel Il/lle systems

Insert size @ 16000 bp Insert size @ 16000 bp
Sample concentration @ 40 hg/ul Sample concentration @ 40 hg/ul
Cleanup anticipated yield @ 75 % Cleanup anticipated yield @ 75 %
130 PM 50 pM

| Recommended: 40-60 pM

Minimum pipetting volume @

Comment @

17 uL

Kinnex library containing array of 8

FL cDNA segments p

Minimum pipetting volume @

Comment @

+ Recommended target P1 loading range
* Revio system: ~50 — 70%
» Sequel Il and lle systems: ~60 — 80%

17 uL

Kinnex library containing array of 8

FL cDNA segments p

1 sample Setup Library type field specifies structure of SMRTbell library and determines sequencing primer type to use for annealing step. For Kinnex libraries, the forward and reverse Kinnex terminal

PacBi®

SMRTbell adapters have different structures and require use of Kinnex sequencing primer for primer annealing step. (View Video tutorial = SMRT Link Sample Setup and Run Design setup procedure 34
for Kinnex kits at: YouTube Link)


https://youtu.be/9yOnnIVm1uM?si=c1BnYfVbP3Qbd4Ad

SMRT Link v13.0 Run Design procedure for Revio system

Sample and run information
. Kinnex full-length RNA

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

O Reguired
a Insert Size (bp)

Plate Well @
Required

Well Name @
Required

Well Comment

Plate 1, Well AQ1

Kinnex full-length RNA library demo

Library Type

Kinnex

Required

16000

Polymerase Kit

RE%ired

Revio polymerase kit

Movie Acquisition Time (hours)

24

Application

Kinnex full-length RNA

Forward and reverse standard terminal
adapters have the same structure

Kinnex SMRTbell library type containing Kinnex barcoded terminal adapters
B | D |

|

Library Type field determines which adapter finding
algorithm is used during post-primary analysis?

v
s SMEC
u\\.\u s

Forward and reverse Kinnex terminal
adapters have different structures

PGCBl. Note: When sequencing a Kinnex library sample, if ‘Standard’ library type is mistakenly selected instead of ‘Kinnex’ then a higher missing adapter rate (> 95%) and a slight degradation in barcode 35
demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.



SMRT Link v13.0 Run Design procedure for Revio system (cont.)

Sample indexing (barcoding) information

. Kinnex full-length RNA

Default = YES for Sample is indexed Samples ] !
Specify Indexes FASTA = MAS adapter indexes
\F’ Sample is indexed © YES NO I
I:;iﬁ: MAS adapter indexes

Same Barcodes on Both Ends of Sequence @ O YES

Biosample names @
Required

Interactively | From a File

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

(5B
o

D | |

A
Barcoded forward | I

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

Example interactive biosample name specification for a multiplexed Kinnex library sample

Specify YES for Same barcodes
on both ends of sequences

Barcoded reverse
Kinnex terminal adapter

Barcode Selector and Sample Name Editor @ Barcode Selector and Sample Name Editor @ Kinnex
) MAS adapter indexes
Available Barcodes Included Barcodes Available Barcodes Included Barcodes )
Filter.. Filter... Filter... Filter... SM RT LI n k > bCMeeel
O Barcode It O Barcode IT Bio Sample I O Barcode I O Barcode It Bio Sample I : | ACAGTC
w O : >bcMo002
i beMO0001--bcMO0001 i D bcMO0003--beM0003 i D bcMO0001--beM0001 Kinnex adapter-barcoded library 1
i D becM0002--bcM0002 D bcMO0004--bcM0004 D bcM0002--bcM0002 Kinnex adapter-barcoded library 2 = - A ATGACG
w [0 beM0003--bcM0003 >bCM0003
i [J  becM0004--bcMO004 @ Data Management CACGTG
>bcMooo4
CATCGC

PacBi®

Four barcoded terminal Kinnex adapters (Kinnex adapter bc01-04) are available for Kinnex array formation step. Kinnex adapter barcode sequences can be downloaded from SMRT Link Data
Management module.
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SMRT Link v13.0 Run Design procedure for Revio system (cont.)

Run options and data options

. Kinnex full-length RNA

Run Options

Library Concentration (pM) 130
Required
Use Adaptive Loading © YES
E] Data Options
Include Base Kinetics YES © NO

Consensus Mode © MOLECULE

Assign Data To Project o General Project

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.

On-plate loading concentration

is required for Revio samples

Defa 0 e Adap e Loading

Default Consensus Mode = MOLECULE!?
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SMRT Link Run Design procedure for Sequel ll/lle systems

Select desired Kinnex application

Sample information and run information type from drop-down menu
SAMPLE 1: Kinnex full-length RNA library demo, A01, 30 hour movie, 160(
Kinnex full-length RNA E==a
Import from Sample Setup HE Select Sample
. . . . lication . re
« Select desired Kinnex application from the Y qieg | Orex ul-length RNA :
Ap pl | Ca.tl on f|EId dl’Op-dOWﬂ menu Jellsample Name.ed Kinnex full-length RNA library demo
Require
* The following fields are auto-populated with default Bio Sample Name ©
recommended values and high-lighted in GFf€en: e Commen
O SMRTbell Adapter Design Default SMRTbell adapter design for Kinnex
— SMRTbell Kinnex Prep Kit samples is SMRTbell Kinnex Prep Kit Sample Well 01
D B|nd|ng K|t SMRTbell Adapter :E:zlli'; SMRTbell® Kinnex Prep Kit | =
— Sequel Il Binding Kit 3.2 Bi”dézil's; | Sequel® Il Binding Kit 3.2 | s
D Seq u enCin g Klt SequencFi{Zillr(Ei; | Sequel @ Il Sequencing Plate 2.0 (4 rxn) | +
Sequel Il Sequencing Plate 2.0 (4 rxn or 1 rxn
- g d g ( ) DNA Control Complex | Sequel® Il DNA Internal Control Complex 3.2 | =
Insert Size (bp)

) 16000
Required

— Sequel Il DNA Internal Control Complex 3.2

U  Movie Time per SMRT Cell

— 30hrs Recommended OPLC for Sequel Il/lle LS
Kinnex library samples is 40 — 60 pM Movie Time per SMRT Cell (hours) 30

Recommended Concentration on Plate (pM) 40 — 60 pM
On-Plate Loading Concentration (pM) a5

U4 Pre-Extension Time

— 2hrs Recommended A Use Pre-Extension @ YES NO
movie time = 30 hrs

Pre-Extension Time (hours) 2

SMRTbell Adapter Design field determines which adapter
f|nd|ng a|gorithm IS used during post_primary ana|ysisl CCS Analysis will be performed on-instrument to produce HiFi . bam files.

Example sample information entered into a Sequel lle system run design worksheet for a Kinnex full-
length RNA library sample.
chBi. 1 Note: When sequencing a Kinnex library sample, if ‘Overhand-SMRTbell Prep Kit 3.0’ is mistakenly selected instead of ‘SMRTbell Kinnex Prep kit’ in the SMRTbell Adapter Design field, then a
higher missing adapter rate (> 95%) and a slight degradation in barcode demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.




SMRT Link Run Design procedure for Sequel ll/lle systems (cont.)

Advanced options

Kinnex full-length RNA Leave these Advanced Options
LD O fields at their default values

. . . r
* For all Kinnex library samples, leave the following Use Adaptive Loading  © YES ) NO
Advanced Options fields at their default settings
i . Loading Target (P1 + P2)

O Use Adaptive Loading 0.85

— YES Maximum Loading Time (hours) )
U Loading Target (P1 + P2)

. 085 CCS Analysis Output - Include Low Quality Reads @ YES © NO
J Maximum Loadlng Time CCS Analysis Output - Include Kinetics Information YES © NO

— 2 hours
U CCS Analysis Output - Include Low Quality Reads r Add Data to Project @ General Project s

- NO

. . . . Example default Advanced Options settings entered into a Sequel lle syste g design worksheet for a

O CCS Analysis Output - Include Kinetics Information Kinnei full-length RNA “brarypsamme_ ’ ! y =y

— NO Can specify to use a

different Project folder

U4 Pre-Extension Time

— 2hrs

« If desired, specify to use an alternative project folder for
the Add Data to Project field

PacBi@® 39



SMRT Link Run Design procedure for Sequel ll/lle systems (cont.)

Barcoded sample options

Can leave most of these

. fields at their default values
Kinnex full-length RNA
Barcoded Sample Options

* ForKinnex library samples, can leave most Barcoded Sample Is Barcoded  © YES ) NO
Sample Options fields at their default settings

s _Set MAS adapter indexes E
Required
Specify Bio Sample Names, either interactively or by
downloading a CSV file (Interactively or From a file) Same Barcodes on Both Ends of Sequence @ ¢ ygg NO

Assign Bio Sample Names to Barcodes @
Reguired

Interactively | From a File

If desired, specify to perform barcode demultiplexing on-instrument Demultiplex Barcodes @ ON INSTRUMENT IN SMRT LINK
or in SMRT Link (default = On-instrument for Sequel lle system) DO NOT GENERATE

Example default Barcoded Sample Options settings entered into a Sequel lle system run design
worksheet for a Kinnex full-length RNA library sample.

PacBi®
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SMRT Link v13.0 Run Design analysis options for Revio system and

Sequel ll/lle systems

PacBi®

. Kinnex full-length RNA

Analysis Options

Default = YES for Add Analysis

Add Analysis O YES NO

Analysis Name

X Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name
Rﬂulred

SelectBnalysEWorkiiow Read Segmentation and Iso-Seq
P

Segmentation Adapter Set MAS-Seq Adapter v3 (MAS8)

Primer Set Required Iso-Seq v2 Barcoded cDNA Primers

Reference Set Human Genome hg38, with Gencode v39 annotations

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

Read Segmentation and Iso-Seq

. [ | | | [ | |
A B C D E

-

| L | |
cDNA1 cDNA 2 cDNA 3 cDNA 4

-

e = sssswm  isoform A, count = 1
www wessssswm  isoform B, count =10

o NN isoform C, count = 5

Perform isoform-classification analysis to identify
novel genes & isoforms with abundance information
(raw counts & normalized counts per million)

See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application.
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SMRT Link v13.0 Run Design analysis options for Revio system and
Sequel Il/lle systems (cont.)

. Kinnex full-length RNA

A lvsis Opti Specify Segmentation Adapter Set that corresponds
nalysis ©ptions to the Kinnex library concatenation method used

Add Analysis O YES NO

— For Kinnex full-length RNA samples, specify MAS-Seq
Adapter v3 (MASS)
Analysis Name

X Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name
Required

SclectBnalysElWorkiiow Read Segmentation and Iso-Seq
Required

Segmentation Adapter Set MAS-Seq Adapter v3 (MAS8)

Iso-Seq v2 Barcoded cDNA Primers E

Primer Set Required

Reference Set Human Genome hg38, with Gencode v39 annotations

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

Library insert
] A B’ B C’ C l D’
Kinnex PCR I du I I coe
products L Rl lili i alll  qu | [ [ELTITIITITIIL ™5 | _!!!!!!!!!!!!!!-t
_ Kinnex segmentation adapter
Kinnex array

formation

{:} (SB| D | | 1

Complete array molecule containing concatenated library insert segments

o)

See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application.

PacBi®
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SMRT Link v13.0 Run Design analysis options for Revio system and
Sequel Il/lle systems (cont.)

Kinnex full-length RNA

Analysis Options

Add Analysis O YES NO

Specify Primer Set used

for cDNA amplification

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

Analysis Name Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name
Required

Read Segmentation and Iso-Seq 3

Forward (F) PCR primer Reverse (R) PCR primer Segmentation Adapter MAS-Seq Adapter v3 (MASE)
(Barcoded Iso-Seq primer bcXX?) (Iso-Seq cDNA amplification primer)
B O |
Primer Set Required Iso-Seq v2 Barcoded cDNA Primers
5’ IS GGG RA AAAAAAAAAA NN 3’ —
3 B ® s Reference Set Human Genome hg38, with Gencode v39 annotations E

For Kinnex full-length RNA analysis, select
‘Iso-Seq v2 Barcoded cDNA primers’ Cluster of Barcoded Samples @  Pool reads and cluster together

CTACACGACGCTCTTCCGATCTACTACACGCAATGAAGTCGCAGGGTTGEG
>IsoSeqX_bce2 5p
CTACACGACGCTCTTCCGATCTACTAGTAGCAATGAAGTCGCAGGGTTGEG
>IsoSeqX_bc@3 5p
CTACACGACGCTCTTCCGATCTAGTGTACGCAATGAAGTCGCAGGGTTGEG

>IsoSeqX_bcll 5p
CTACACGACGCTCTTCCGATCTGTAGATAGCAATGAAGTCGCAGGGTTGGG
>IsoSeqX_bcl2 5p
CTACACGACGCTCTTCCGATCTGTATGACGCAATGAAGTCGCAGGGTTGEG
>Ts0SeqX_3p

AAGCAGTGGTATCAACGCAGAGTAC

See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. To view Iso-Seq v2 Barcoded cDNA primer

[ ]
PGCBI. sequences, go to SMRT Link Data Mangement module and select to view ‘Barcode Sets’ > ‘Iso-Seq v2 Barcoded cDNA Primers’.

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

T W 1Y PN
Y 0 W11
IV TN N

Specify Reference Set. Default sets are:

* Human Genome hg38, with Gencode v39 annotations
+ Mouse Genome mm39, with Gencode vM28 annotations
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SMRT Link v13.0 Run Design analysis options for Revio system and

Sequel Il/lle systems (cont.)
. Kinnex fuII—Iength RNA & KAinnex szoded aEpterdeEltipleng
(up to 4-plex)

Analysis Options J‘

R e R el e
Add Analysis @ YES NO A B [ 1] E

Clustering options for Kinnex full-length RNA samples

Read segmentation

nalysishame Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name

Required (Up to 8-fold Kinnex de-concatenation)
=Rl o Read Segmentation and Iso-Seq 3 &
Required
SpeCIfy hOW to perform rea.d Segmentation Adapter Set MAS-Seq Adapter v3 (MAS8) E ___
. |
CIUSterlng for barcoded SampleS Primer Set Required Iso-Seq v2 Barcoded cDNA Primers E Full-length cDNA barcode demultiplexing
(up to 12-plex)
Reference Set Human Genome hg38, with Gencode v39 annotations
Tcluster of Barcoded Samples @ Pocl reads and cluster together . Sample 1 u Sample 2
| |
| R
— |
‘ Pool reads and cluster together M ‘ Analyze pooled samples (default) Analyze by sample

-- select --

Cluster reads separately _

Pool reads and cluster together I I

g W W

|

Specification of Cluster of Barcoded Samples setting e = = —> maas

determines whether all FLNC reads will be pooled for = N

clustering (Does not apply to non-barcoded samples.) -
— = e ——
= —=='m c|gssification.txt =] — N
IR — ——

—

T E mm
= —=='m  c|gssification.txt
- TE . m

[ ]
PQCB|. See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application.
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Kinnex full-length RNA example !
sequencing performance data

PacBi@® )



Example Kinnex full-length RNA library preparation QC results
Kinnex full-length RNA library prepared with human UHRR total RNA

Amplified full-length cDNA QC

[FU] _ ¥
250 s ~1.9 kb size mode ~ ,ﬁ;o’*

: N

: B> —
200 > -

kb\
150
%Q
&

100 “«;,)

y L

T T T T T T
35 100 150 200 300 400 500

T T T
700 2000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for amplified full-length cDNA generated from a
universal human RNA reference (UHRR) total RNA sample.

Final Kinnex library yield is typically
sufficient to load 22 SMRT Cells

PacBi®

Final Kinnex full-length RNA library QC

10862

10000~

16201

16 kb size mode
m_

8000-

7000

RFU

1000-1 J
0 -

1300~
, 10000-
i 2
42000~
50000
185500

I}
m
T

kA

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

Total RNA input for cDNA synthesis 300 ng
cDNA input for Kinnex array formation 5900 ng
Post-nuclease treatment 1460 ng

& final library cleanup yield (%) (24.7%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~25% when using UHRR total RNA samples for
Kinnex full-length RNA library construction.
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Example sequencing performance for Kinnex full-length RNA libraries

prepared with human cDNA

Sequel lle system example data?!

100,000

50,000

20,000

10,000

5,000

Processed Read Length

2,000

1,000

500

200

100

Raw Data Report

Most CCS read lengths
are ~10 — 20 kb

N O o o
® & & & &
S PO

100000

1000

100

HiFi Read Length Read Segmentation Metrics

| 19.1 kb Mean
HiFi Read Length

Counts
Number of Reads

Majority of HiFi reads
contain 8-segment arrays

4

~
=

o
H

For Sequel Il/lle system Kinnex FL RNA samples
Yield of HiFi reads is ideally >1.5 Million
Yield of segmented reads is ideally >15 Million

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

% of reads with full arrays is ideally >80%
Mean array size is ideally >7.0 segments

£

%

n
I

-
=

u
B

30,000
HiFi Read Length, bp

Example sequencing metrics for a Universal Human Reference RNA
(UHRR) Kinnex full-length RNA library sample run on a Sequel lle
system with Binding Kit 3.2 (Polymerase 2.2) / 80 pM on-plate loading

concentration (OPLC) / 30-hrs movie time / 2-hrs pre-extension time.

PacBi®

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading performance & movie time.
Note: Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal P1 loading performance may result in HiFi data yields <30 Gb per Sequel Il SMRT Cell 8M.

HiFi Reads
HiFi Base Yield

Mean HiFi Read Length

Median HiFi Read Quality

HiFi Read Mean # of Passes

library insert size.

T 0
a 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
40'000 Read length, bp

2.3 M Reads 2,260,039
43.2 Gb Segmented reads (S-reads) 17,213,165
19.1 kb Mean length of S-reads 2,420 bp
Q32 Percent of reads with full arrays 91.07%
Mean array size 762
10 (concentration factor) '
For UHRR Kinnex full-length RNA libraries, per-SMRT Cell 8M HiFi For UHRR Kinnex libraries, per-SMRT Cell 8M segmentation read
read counts typically ranged from ~2 — 3 Million depending on the final counts were typically ~15 — 20 Million.
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Example sequencing performance for Kinnex full-length RNA libraries
prepared with human cDNA

Revio system example data?
Raw Data Report HiFi Read Length Read Segmentation Metrics

Majority of HiFi reads
contain 8-segment arrays

@
=

100000 560,000 1 18.41 kb Mean
Most CCS read lengths _ ' HiFi Read Length

100,000 are ~10 — 20 kb

<
B3

10000 480,000 .
50,000
£ B For Revio system Kinnex FL RNA samples . o
2 20,000 © 400,000 . o .. -
3 W & Yield of HiFi reads is ideally >4.5 Million . o
B 10,000 ] . .. anna
8 < T 320,000 Yield of segmented reads is ideally >30 Million
5,000 ° -
E © 3 Mean S-read length will depend on size distribution . o
@ 100 .
g £ 240,000 of cDNA sample (ideally >1,500 bp) . i
1% = 160,000 - % of reads with full arrays is ideally >80%
0 . Mean array size is ideally >7.0 segments . «
200 80,000 .
100 1 . 1x
& ’&0 .,,e" \9@ q}pe o,~°°° w&e W&e Q‘P@ 09@ 0- 0 5,000 10,000 %5:000 20,000 25,000 30'600 35"000 40'b00 % 2500 5000 7500 1uuuuRea;Iz:"c;um’b;mc 17500 20000 22500 25000
> oo HiFi Read Length, bp
Polymerase Read Length
Raw Base Yield 1,168 Gb HiFi Reads 51M Input HiFi Reads 5,027,154
Mean Polymerase Read Length 58.6 kb HiFi Base Yield 93.47 Gb Segmented reads (S-reads) 37,216,151
16% Mean HiFi Read Length 18.41 kb LS (Mg @F ' HEEsts CERB L
; - ; Percent of reads with full arrays 85.84%
P1 79% Median HiFi Read Quality Q28
— Mean array size 7 40
P2 5% HiFi Read Mean # of Passes 7 (Concentration factor) :
Example sequencing metrics for a Universal Human Reference RNA For UHRR Kinnex full-length RNA libraries, per-Revio SMRT Cell HiFi For UHRR Kinnex libraries, per-Revio SMRT Cell segmentation read
(UHRR) Kinnex full-length RNA library sample run on a Revio system read counts were typically ~5 — 6 Million depending on the final library counts were typically ~30 — 45 Million.
with Revio polymerase kit / 130 pM on-plate loading concentration insert size and P1 loading performance.

(OPLC) / 24-hrs movie time.

chBi. 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading performance & movie time.

Note: Shorter library insert sizes (<15 kb), lower DNA quality samples, and suboptimal P1 loading performance may result in HiFi data yields <90 Gb per Revio SMRT Cell. 48






Kinnex full-length RNA bioinformatics workflow overview

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

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

- A B C D E -« HiFi reads are segmented into individual segmented reads (S-reads) that

l Primer extraction
- q *  Primers and polyA tails are removed, but also used to orient the read into 5’
-reads . ' ori i
TSO Transcript polyA 3 — 3 orientation
l Isoform clustering
*  FLNC reads are clustered by their sequencing similarity to produce isoform
= Primer extraction — consensus sequences
— »  This step is the last step of Iso-Seq analysis if no genome is provided
- |
sororm — L I ) ) ) ]
n — R L *  Ifagenome is provided, isoform consensus sequences from the previous
step are mapped and further collapsed by their exonic structures to produce
l isoforms as GFF files for visualization
- B
- . o S
Mapping I N . Transcript classification
- « If an annotation (e.g., Gencode) is provided, isoforms are classified against it
l using pigeon (the PacBio implementation of SQANTI3) to identify known and
-AIA_ Known isoform A novel genes/isoforms
Trar_lgcrlpt mEmi BN EEEE  Knownisoform B *  The Iso-Seq workflow can jointly analyze pooled sample reads to produce a
classification AA A _ unified isoform annotation with per-sample read counts, both raw and
—-— BN EE | B NovelisoformC normalized as counts per million (CPM)
PacBi. 1 See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. (A video tutorial is also available for viewing.) 50

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


https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.youtube.com/watch?v=LGFaJgpmoE4

SMRT Link Read Segmentation and Iso-Seq analysis video demonstration

Video demonstration of SMRT Link Read Segmentation and Iso-Seq application workflow for analysis of Kinnex
full-length RNA samples

Analysis Application required Analysis Name

Read Segmentation and Iso-Seq

test

T Import Analysis Settings 9 Analysis Datasets

Associated Inputs

Displaying rows 1to 1 out of 1

ID I Name [
Segmentation Adaptar Set 21 3230211_KPoS_64007._...
MAS-Seq Adapter v3 (MAS8) E
Primer Set Required
Iso-Seq v2 Barcoded cDNA Primers E
Reference Set

Human Genome hg38, with Gencode v39 annotations E

Demo video for Read Segmentation and Iso-Seq workflow
(SMRT Link v13.0+)

» Workflow supports full-length isoform analysis for data generated on PacBio

Sequel Il/lle and Revio systems using Kinnex full-length RNA kit

» End-to-end workflow begins with HiFi reads and outputs full-length isoform
classifications with supporting read count information

Cluster of Barcoded Samples @

Pool reads and cluster together $

3 YouTube

PQCBi. View Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link at: YouTube Link


https://youtu.be/LGFaJgpmoE4?si=lPtPvXWLRYvtcyY3
https://youtu.be/LGFaJgpmoE4?si=iKRIuDCXs88l9csM
https://youtu.be/LGFaJgpmoE4?si=yRJ-yvD5orLXIUNb
https://youtu.be/LGFaJgpmoE4?si=lPtPvXWLRYvtcyY3

Kinnex full-length RNA bioinformatics workflow recommendations

SMRT Link Read Segmentation and Iso-Seq workflow common considerations and recommendations for
analysis of Kinnex full-length RNA data?

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

« With SMRT Link v13, the Read segmentation and Iso-Seq workflow analysis application supports human and mouse reference genomes and annotations to
produce classified isoforms with read counts.

« |If working with other organisms, see table below for analysis recommendations

Available reference or annotation Analysis workflow recommendation

* Use the Iso-Seq workflow with preloaded human / mouse annotation to get
Human or mouse mapped, unique isoforms with classifications and read count information (FASTA,
GFF, TXT).

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

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

Model organism with good annotation

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

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

PQCBi. 1 See Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591). 52
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Kinnex full-length RNA bioinformatics workflow recommendations (cont.)

SMRT Link Read Segmentation and Iso-Seq workflow common considerations and recommendations for
analysis of Kinnex full-length RNA data?

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

Saralle s fesifor Human genetics Biopharma for identifying Plant & animal
Pieapp disease studies highly expressed targets whole genome annotation

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

Experimental goal

Disease vs. normal tissues with multiple

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

Example study design

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

Sequel ll/lle system: Up to 2 samples per Sequel ll/lle system: Up to 3 samples per Sequel Il/lle system: Up to 3 tissue types

S | tinlexingl SMRT Cell 8M (2-plex) SMRT Cell 8M (3-plex) per SMRT Cell 8M (3-plex)
ample multiplexin
P P g Revio system: Up to 4 samples per Revio Revio system: Up to 8 samples per Revio Revio system: Up to 8 tissue types per
SMRT Cell (4-plex) SMRT Cell (8-plex) Revio SMRT Cell (8-plex)?

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

SR ik ez eleelyists el ailots classification file with per-sample full-length read counts

PQCBi. 1 See Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591). 53
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SMRT Link Read Segmentation and Iso-Seq analysis application setup
Specify Read Segmentation and Iso-Seq analysis application in SMRT Link

* Read Segmentation and Iso-Seq analysis application

PacBi T P processes HiFi reads generated from a Kinnex full-length
acbie " RNA library to produce classified isoforms with read counts
SMRT Analysis / Create New Analysis that are compatible with tertiary analysis tools Projects: All My Projects -

1. Select Data 2. Select Analysis Start >

Analysis Application required

Analysis Name

‘ Read Segmentation and Iso-Seq

SMRT Analysis Demo - Creating a New Analysis o Accepts HiFi reads (BAM format) as input

o Analysis Datasets * HiFi _reads are reads generated with CCS analysis whose
guality value is equal to or greater than 20
Associated Inputs . . » HiFi reads should be generated using the Kinnex full-length
ID Name o q
segmentation Adapter Set _ RNA library preparation protocol ( )
RS Seq Adapter v (MASS) E 36820 | Kinnex_full length RNA_UHRR sample « Ifthe library is a regular (non-Kinnex) Iso-Seq monomer library
without MAS-Seq concatenation, use the SMRT Link Iso-Seq
Primer Set required Analysis workflow instead
Iso-Seq v2 Barcoded cDNA Primers E

Reference Set

Note on barcoded libraries

Human Genome hg38, with Gencode v39 annotatic E ) ) ) ) )
The Read Segmentation and Iso-Seq workflow will only process barcoded libraries at the cDNA level (such as using Iso-Seq v2

Cluster of Barcoded Samples & Barcoded cDNA Primers as part of the MAS-Seq for bulk Iso-Seq kit)

Pool reads and cluster together * — Demultiplexing of barcoded adapters (also part of the Kinnex full-length RNA kit) should first be performed by running the
Demultiplex Barcodes data utility workflow in SMRT Link.

Advanced Parameters ‘

o
PGCBl. See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 54
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SMRT Link Read Segmentation and Iso-Seq analysis application setup (cont.)

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

PacBi@ svr - 1. Segmentation Adapter Set (Default = MAS-Seq Adapter v3 (MASS8))

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application required

Read Segmentation and Iso-Seq

T Import Analysis Settings o

Associated Inputs

Segmentation Adapter Set

MAS-Seq Adapter v3 (MAS8)

Primer Set Required

Iso-Seq v2 Barcoded cDNA Primers

Reference Set

Human Genome hg38, with Gencode v39 annotatic

Cluster of Barcoded Samples ;]

Pool reads and cluster together

Advanced Parameters

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

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

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

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

Each primer sequence must be unique

3. Reference Set (Required)

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

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

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

o
PGCBl. See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application.
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SMRT Link Read Segmentation and Iso-Seq analysis application setup (cont.)

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

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

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application required

Read Segmentation and Iso-Seq

T Import Analysis Settings o

Associated Inputs

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

Iso-Seq v2 Barcoded cDNA Primers E

Reference Set

Human Genome hg38, with Gencode v39 annotatic E

Cluster of Barcoded Samples 9
Pool reads and cluster together :

Advanced Parameters

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

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

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

Specify Cluster reads separately if barcoded
samples are from different species. The
samples are clustered separately by barcode
In either case, the samples on the results page
are automatically named BioSample 1
through BioSample N

[ e e S — S e — E—
A B C D E

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

{

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

B Sample 1 B Sample 2

|
v v

Analyze pooled samples (default) Analyze by sample

|
—er W > s —
—

|

S e e

. . I
—
— e e e —-
= —=="m  c|gssification.txt = 4 N
—_ A =
_— - Ee

= w=m=m  c|gssification.txt

o
PGCBl. See SMRT Link User Guide (103-008-800) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 56
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Example SMRT Link Read Segmentation data utility processing results? for
Kinnex full-length RNA library prepared with human UHRR sample

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

Summary Metrics Segmentation Statistics

For Revio system with optimal sample P1
loading:

Analysis Metric Yield of HiFi reads is ideally >4.5 Million

Yield of segmented reads is ideally >30 Million

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

% of reads with full arrays is ideally >80%

6,400,421

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

48,911,387  Segmented reads (S-reads)

Mean array size is ideally >7.0 segments

(-
2,111 Mean length of S-reads o
o
91.89 %  Percent of reads with full arrays QO
=
S5 2
7.64  Mean array size (concatenation factor) Z
Example Revio system data shown. N
* Reads: Number of input arrayed HiFi reads L.a2% Lo . -
Y — . - . .
* Segmented reads (S-reads): Number of generated S-reads 1 2 3 4 5
+ Mean length of S-reads: Mean read length of generated S-reads Array Length
» Percent of reads with full arrays: Percentage of input HiFi reads containing all ) o o
adapter sequences in the order listed in the segmentation adapter FASTA file Histogram distribution of the number of S-reads per HiFi read. (Example

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

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading performance & movie time.
chBi. Note: Referto SMRT Link MAS-Seq troubleshooting guide (102-994-400) for example performance metrics typically achievable with Kinnex libraries under optimal P1 loading 57
conditions. For Sequel lle systems, we recommend aiming for ~60 — 80% P1 loading. For Revio system, we recommend aiming for ~50 — 70% P1 loading.


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

Example SMRT Link Read Segmentation data utility processing results? for
Kinnex full-length RNA library prepared with human UHRR sample (cont.)

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

Length of Reads S-read Length Distribution
* Mode should be concordant with
the expected Kinnex library insert . o 6,400,000
size, with a majority of HiFi reads : :
containing 8-segment arrays . 7 5,600,000 . I\/_Iea_n Sjread length will depe_nd on size
0 distribution of cDNA sample (ideally
% 200000 . ox '% 4,800,000 >1,500 bp)
S 3
e 5x A 4,000,000
y— 150000 . N
O S
h . ax O 3,200,000
L ©
g 100000 - 0 2,400,000
> 5
=z . N = 1,600,000
50000
. X 800,000
2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 0 0 2,000 4,000 -6-,600 8,000 10,000
Read Length, bp S-read Length, bp
Histogram distribution of the number of HiFi reads by read length, in Histogram distribution of the number of S-reads by HiFi read length,
base pairs. (Example Revio system data shown.) in base pairs. (Example Revio system data shown.)

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, P1 loading performance & movie time.
PacBi. Note: Refer to SMRT Link MAS-Seq troubleshooting guide (102-994-400) for example performance metrics typically achievable with Kinnex libraries under optimal P1 loading 58
conditions. For Sequel lle systems, we recommend aiming for ~60 — 80% P1 loading. For Revio system, we recommend aiming for ~50 — 70% P1 loading.


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

Example SMRT Link Iso-Seq analysis results for Kinnex full-length RNA library
prepared with human UHRR sample

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

Summary Metrics

. Reals: Totalnumber of CO8 reads

s « Reads with 5’ and 3’ Primers: Number of CCS reads with 5’ and 3’ cDNA primers detected

44875144 Reads with 5" and 3" Primers « Non-Concatemer Reads with 5’ and 3’ Primers: Number of nonconcatemer CCS reads with 5’ and 3’

44,784,675 Non-Concatamer Reads with 5 and 3' Primers prlmers deteCted

* Non-Concatemer Reads with 5’ and 3’ Primers and Poly-A Tail (FLNC Reads): Number of non-
concatemer CCS reads with 5’ and 3’ primers and polyA tails detected. This is usually the number for
1,981 Mean Length of FLNC Reads full-length, nonconcatemer (FLNC) reads, unless polyA tails are not present in the sample

44,739,994  Non-Concatamer Reads with 5' and 3’ Primers and Poly-A Tail (FLNC Reads)

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

3,739,595  Mean Reads per Primer

* Unique Primers: Number of unique primers in the sequence
4,379,484  Max. Reads per Primer i .
* Mean Reads per Primer: Mean number of CCS reads per primer

3,143,785  Min. Reads per Primer . . .
* Max. Reads per Primer: Maximum number of CCS reads per primer

1,521,553 Reads without Pri 0 . .. .
co e e - Min. Reads per Primer: Minimum number of CCS reads per primer
96.22% | Percent Bases in Reads with Primers « Reads without Primers: Number of CCS reads without a primer

96.72% | Percent Reads with Primers » Percent Bases in Reads with Primers: Percentage of bases in CCS reads in the sequence data that
contain primers

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

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

Primer Data

Bio Sample Mame IT  Primer Name IT CCS Reads IT ‘Mean Primer Quality IT  Reads with 5" and 3" Primers IT MNon-Concatamer Reads with 5' and 3' Primers IT  Non-Concatamer Reads wit]
Biosample 1 ls05e0¥_bed1 Sp--ls0SeqX_3p 3,645,586 996 3,648,386 3,641,475 3,638,289
Biosample_2 5050 _be02_Sp--ls0SeqX_3p 3,526,584 99.7 3,826,584 3,518,994 3,815,554
BioSample_3 lso5eq¥_bcd3_Sp--lsoseq¥_3p 4,296,554 99.7 4,296,934 4288437 4262413
BioSample_4 lsoSeg¥_bcld Sp--lsoSegX_3p 3,585,147 997 3,588,147 3,580,832 3,577,622
Biosample_3 |so5eqX_bcd5_3p--lsoseqX_3p 4543731 99.7 4,543 731 4,534,661 4,530,441
Biosample 6 Is05e0¥_be06_Sp--ls05egX_3p 4,606,161 99.7 4,606,161 4,506,642 4592382
Biosample T ls05e0¥_be0T_Sp--ls05eqX_3p 4009556 99.7 4,009,556 4,001,451 3,997,812
BioSample B ls05e0¥_be08_Sp--ls05eqX_3p 3,651,440 99.7 3,651,440 3,644,176 3,641,097
Biosample S 50580 _be08_Sp--ls05egX_3p 4390535 99.7 4,390,535 4,381,510 4,377,425
BigSample_10 lsoSeg¥_bcl0_Sp--lsoSeqi_3p 4049234 997 4,049,234 4,041,043 4,037,382
Biosample_11 lso5eqX_bcl1_3p--lsoseqX_3p 3,323,541 99.7 3323341 3,316,702 3313724
Biosample 12 ls05e0¥_be12_Sp--ls05egX_3p 3,372,340 99.7 3,372,340 3,365,834 3,362,745
Bio Sample 4 Mo Primer 1,603,738 0.0 o 4] ¥]

Example Revio system data shown.

* Bio Sample Name: Name of the biological sample associated with the primer

* Primer Name: A string containing the pair of primer indices associated with this biological sample

* CCS Reads: Number of CCS reads associated with the primer

* Mean Primer Quality: Mean primer quality associated with the primer

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

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

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



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

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

Number Of Reads Per Primer

4,650,000 1

4,500,000 ~

4,350,000

4,200,000 1

4,050,000 1

3,900,000 1

Count of Reads

w
1
u
o
(=]
=)
o

3,600,000 1

3,450,000 4

= Mean Number of Reads

3,300,000 A |
2 4 6 8 10 12
Primer Rank Order

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

PacBi®

Example Revio system data shown.

Primer Read Statistics

Primer Frequency Distribution

[l I

3,400,000 3,600,000 3,800,000 4,000,000 4,200,000 4,400,000 4,600,000
Number of Reads with Primers

Number of Samples with Primers

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

Example Revio system data shown.

Mean Read Length Distribution

Number of Samples with Primers

0 500 1,000 1,500 2,000
Mean Read Length

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

Primer Quality Scores

Primer Quality Score Distribution

45,000,000

40,000,000 4

imers

35,000,000

30,000,000 4

25,000,000

20,000,000

15,000,000 -

10,000,000

Number of Subreads with Pr

5,000,000

0

60

70 80 90
Primer Quality Score

100

Primer Quality Score Distribution: Histogram of

primer scores

PacBi®

Example Revio system data shown.

Number of Reads

Length of Full-length Non-Concatemer Reads

Length of Full-length Non-Concatemer Reads (BioSample_1) Length of Full-length Non-Concatemer Reads (BioSample_12)

540,000 1 480,000

480,000 - 420,000 -

420,000 -
360,000 1
o

360,000 - 8
& 300,000 A

300,000 “5
E 240,000

240,000 - O
§ 180,000 1

180,000 1 =

120,000 A 120,000 A

60,000 - 60,000 -
0 — - - . 0- — - - .
0 2,000 4,000 6,000 8,000 10,000 12,000 0 2,000 4,000 6,000 8,000 10,000 12,000
Read Length (bp) Read Length (bp)

Length of Full-Length Non-Concatemer Reads: Per-sample histograms of the read length distribution of
non-concatemer CCS reads with 5" and 3' primers and polyA tails detected
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Example SMRT Link Iso-Seq analysis results for Kinnex full-length RNA library
prepared with human UHRR sample (cont.)
SMRT Link Iso-Seq analysis job report — Transcript Clustering statistics

Summary Metrics Length of Consensus Isoforms
Sample Name i1 Number of High-Quality Isoforms u Read Length of Consensus Isoforms (BioSample_1) Read Length of Consensus Isoforms (All Samples)
72,000 225,000 -
BioSamp|e_'1 650,495 200,000 -
64,000
BioSample_2 666,648 v, 56,000 , 1730007
el o
. i $ 150.000 1
BioSample 3 712,671 Z 48,000 <
5 40,000 ‘5 125,000
S N R Y T WPV @ g
- r— < 32,000 .g 100,000
'.J 'f T _,,,.-r--r, “1’—_—" ‘...f ‘,J""'ﬂ‘ v —-j’—m‘ g S
i = 24,000 = 75,000 1
BioSample_11 617,944 '
16,000 50,000 4
BioSample_12 621,931 6,000 25.000 |
All Samples 2,001,226 0 2,000 2,000 '6"300 2000 10,000 03 2,000 4,000 6-,600 8,000 10,000
Read Length (bp) Read Length (bp)
« Sample Name: Sample name for which the * Length of Consensus Isoforms: Per-sample histograms of the consensus isoform lengths and the
following metrics apply distribution of isoforms exceeding a read length cutoff. Also includes a single histogram plot for all samples.

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

PQCBi. Example Revio system data shown. 63



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

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

Summary Metrics (All samples)

Sample Name T Total Unique Genes IT  Total Unique Genes, filtered IT Total Unique Isoforms IT  Total Unique Isoforms, filtered T

BioSample_1 127,560 18,576 317,862 127,517
BioSample_2 131,678 18,833 325,744 129,550
BioSample_3 143,056 19,089 348,790 135,483
BioSample_4 125,866 18,529 315,326 126,923
BioSample_5 148,422 19,451 360,453 138,918
BioSample_6 149,269 19,495 361,022 138,742
BioSample_7 136,195 18,867 336,140 132,612
BioSample_8 128,393 18,608 317,667 126,641
BioSample_9 145,921 19,291 353,923 136,903
BioSample_10 137,49 18,999 338,295 133,063
BioSample_11 120,079 18,308 301,435 122,466
BioSample_12 120,440 18,355 303,142 123,454

Example Revio system data shown.

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

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

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

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

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

PacBi® filtering criteria.



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

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

Transcript Classification, filtered (All samples)

Category I Count [T CAGE Detected IT CAGE Detected, (%) IT polyA Detected IT polyA Detected, (%) T
FSM 171662 83485 48.63% 92562 53.92%
ISM 257444 32719 12.70% 158888 61.71%
NIC 149131 97650 65.47% 78854 52.87%
NNC 106396 67432 63.37% 57440 53.98%
Antisense 1501 324 21.58% 923 61.49%
Fusion 3446 2021 58.64% 1901 55.16%
More junctions 83 49 59.03% 55 66.26%
Genic intron 0 0 0.00% 0 0.00%
Genic genomic 1166 524 44.93% 704 60.37%
Intergenic 3073 285 9.27% 2441 79.43%

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

» Category: Transcript classification assigned by the classification and filtering tool pigeon, based on the SQANTI3 software

* Count: Number of transcripts, after filtering out reads based on the SQANTI filtering criteria, in a specific classification

* CAGE Detected: Number of transcripts, after filtering, where the transcription start site falls within 50 bp of an annotated CAGE peak site

* CAGE Detected (%): Percentage of transcripts, after filtering, where the transcription start site falls within 50 bp of an annotated CAGE peak site

* polyA Motif Detected: Number of transcripts, after filtering, where a known polyA motif is detected upstream of the transcription end site
chBi. * polyA Motif Detected (%): Percentage of transcripts, after filtering, where a known polyA motif is detected upstream of the transcription end site


https://github.com/ConesaLab/SQANTI3
https://www.sciencedirect.com/science/article/pii/S0022283619302530
https://www.sciencedirect.com/science/article/pii/S0022283619302530

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

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

Isoform distributions across
structural categories:

+ Distribution of the % of
isoforms by structural
categories

Structural categories by
isoform lengths:

+ Histogram display of the
number of isoforms by their
length in kb and their
structural category

PacBi®

Transcript Classification Plots

Isoform distribution across structural categories (All Samples)

30

%-age of isoforms

’I ’I

800000

600000

400000

Number of isoforms

200000

27.88%

26.86%

Transcript Classification Plots, Filtered

Isoform distribution across structural categories (All Samples)

Filter out reads based on the
SQANTI3 transcript filtering criteria

0.04% 0.01%

< < R
& & & S o
&
¥
Structural categories by isoform length (All Samples)

Isoform length (kb)
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250000
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Example SMRT Link Iso-Seq analysis results for Kinnex full-length RNA library
prepared with human UHRR sample (cont.)

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

Gene Saturation

Gene Saturation, all genes, filtered (All Samples) Gene Saturation, known genes only, filtered (All Samples)
22,000 4
25,000 1

0 0

9 22,500 g 200001

o O

) ] 1

2 20,0001 E 18,000

5 S 16,000 -

% 17,500 A b !

g ¢ 14,000

0 4 o) r

= 15,000 =

3 =]

Z 12,500 Z 12,000

S 3

o @]

= 10,000 2 10,000

7,500+, . . . . . . 8,000 . . . . . .
0 10,000,000 20,000,000 30,000,000 0 10,000,000 20,000,000 30,000,000
Total Reads Total Reads

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

filtering out reads based on the SQANTI transcript filtering criteria

PQCBi. Example Revio system data shown. 67



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

File Downloads tab

Ao MAZIEN\ENERIE S Example:analysis-Bio Sample 4-2110 Refer to SMRT Link user quide for

descriptions of downloadable output files

File ™ Size IT Type II
B Non-passi ds, unaligned 4GB b. : . .. .
PG eat, Hnaane o « These files are useful for visualizing isoform

W Report read_segmentation 3KB JsonReport structures in Integrative Genomics Viewer (IGV) /

B SMRT Link Log 13 KB log UCSC genome browser and enable understanding

. . . of why an isoform is novel/known, etc.

B Segmented Reads, passing, unaligned 65 GB bam . o ] .

» GFF file containing unique mapped transcripts after
UHRR_verification_DL_bc4 (demux1) (Bio Sample 4) Segmented Reads 20 KB ConsensusReadSet filtering

B Unique mapped transcripts, GFF (All Samples) 895 MB gff Text file containing unique mapped transcript

B Unique mapped transcripts, classification TXT (All Samples) 728 MB >t classifications against annotations, after flltermg
o : m— Text file containing information about unique

B Unique mapped transcripts, filtered, GFF (All Samples) 599 MB gff . . . .

mapped transcript junctions, after filtering.

B Unique mapped transcripts, filtered, classification TXT (All Samples) 307 MB txt

B Unigue mapped transcripts, filtered, junctions TXT (All Samples) 624 MB >t

B Unique mapped transcripts, junctions TXT (All Samples) 771 MB >t

Files shown in the File Downloads tab are available on the analysis results page. Additional files
are also available on the SMRT Link server in the analysis output directory.

PQCBi. Example Kinnex full-length RNA data set is available to download at: Link 68


https://www.pacb.com/support/documentation/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/

support resources
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Technical resources for Kinnex full-length RNA library preparation, sequencing
& data analysis

RNA sample preparation resources

* Note: The products below have not been tested or validated by PacBio but are listed here as examples of third-party kits used by other
PacBio customers for isolating total RNA for PacBio RNA sequencing (Iso-Seq) applications

MRNA isolation Ambion Poly(A) Purist MAG Kit [ Link ]

Qiagen RNeasy Plus Kits [ Link ]

Sigma Spectrum Plant Total RNA Kit [ Link ]

Total RNA isolation
INtRON Easy Spin Total RNA [ Link ]

TRIzol Reagent can be used to isolate total RNA from tissues or cells, including lipid-rich and
difficult samples [ Link ]

RNALater is an aqueous, nontoxic tissue storage reagent that rapidly permeates tissues to stabilize

RNA stabilization & storage and protect cellular RNA [ Link ]

PacBi@® 70


https://www.thermofisher.com/order/catalog/product/AM1922
https://www.qiagen.com/ca/shop/sample-technologies/rna/total-rna/rneasy-plus-micro-and-mini-kits/#productdetails
https://www.sigmaaldrich.com/life-science/molecular-biology/plant-biotechnology/plant-molecular-biology/product-highlights/spectrum-plant-total-rna-kit.html
https://intronbio.com:6001/intronbioen/product/product_view.php?PRDT_ID=28
https://www.thermofisher.com/ca/en/home/brands/product-brand/trizol.html
https://www.thermofisher.com/ca/en/home/brands/product-brand/rnalater.html

Technical resources for Kinnex full-length RNA library preparation, sequencing
& data analysis (cont.)

Kinnex full-length RNA library preparation literature & other resources

« Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591)

* Procedure & checklist — Preparing Kinnex libraries using Kinnex full-length RNA kit (103-238-700)
» Technical overview — Kinnex kits for single-cell RNA, full-length RNA and 16S rRNA sequencing (103-343-700)
« Technical overview — Kinnex library preparation using Kinnex full-length RNA kit (103-344-700)

* Video tutorial - SMRT Link Sample Setup and Run Design setup procedure for Kinnex kits [ Link ]
*  Whitepaper — Bulk and single-cell isoform sequencing for human disease research (102-326-576)

Data analysis resources

« Application note — Bioinformatics tools for full length isoform sequencing (102-326-593)
* SMRT Link MAS-Seq troubleshooting guide (102-994-400)

 SMRT Link v13.0 software installation guide (103-009-000)

* SMRT Link v13.0 user guide (103-008-800)

 SMRT Tools v13.0 reference guide (103-008-900)

* Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link [ Link ]
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https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-the-Kinnex-full-length-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-kits-for-single-cell-RNA-full-length-RNA-and-16S-rRNA-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-full-length-RNA-kit.pdf
https://youtu.be/9yOnnIVm1uM?si=c1BnYfVbP3Qbd4Ad
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Bioinformatics-tools-for-full-length-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/SMRT_Link_MAS-Seq_troubleshooting_v12.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-Installation-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Link-User-Guide-v13.0.pdf
https://www.pacb.com/wp-content/uploads/SMRT-Tools-Reference-Guide-v13.0.pdf
https://youtu.be/LGFaJgpmoE4?si=lPtPvXWLRYvtcyY3

Technical resources for Kinnex full-length RNA library preparation, sequencing
& data analysis (cont.)

Publications

« Schertzer, M.D. et al. (2023) Cas13d-mediated isoform-specific RNA knockdown with a unified computational and experimental toolbox.
BioRxiv preprint [ Link ]

« Al'Khafaji, A.M. et al. (2023) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology. [
Link ]

Webinars

* PacBio Iso-Seq social club webinar (2022) — Introduction to Iso-Seq method [ Link ]
» PacBio Iso-Seq social club webinar (2022) — SQANTI3 for isoform classification and annotation [ Link ]
» PacBio Iso-Seq social club webinar (2022) — TappAS for isoform differential expression analysis [ Link ]

Example PacBio data sets

Homo sapiens — universal human reference RNA

(UHRR) [ Link ] HiFi long read Sequel Il & Revio systems

Kinnex full-length RNA sequencing
Homo sapiens — HGO0O02 [ Link ] HiFi long read Revio system
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https://doi.org/10.1101/2023.09.12.557474
https://doi.org/10.1038/s41587-023-01815-7
https://events.pacb.com/iso-seq-social-club-vol-3/agenda
https://events.pacb.com/iso-seq-social-club-vol-3/agenda
https://events.pacb.com/iso-seq-social-club-vol-3/agenda
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
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