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Kinnex kits for single-cell RNA, full-length RNA, and 16S rRNA sequencing

Kinnex kits offer scalable, cost-effective RNA sequencing solutions

Kinnex single-cell

RNA kit
(103-072-200)

Kinnex full-length

RNA kit
(103-072-100)

Single-cell Full-length
RNA sequencing RNA sequencing
4-plex using 12-plex with the Iso-Seq express 2.0 kit? or 48-plex

Kinnex barcoded adapters
[16-fold concatenation]

when combined with all four Kinnex barcoded adapters
[8-fold concatenation]

100-120M reads — Revio system
50-60M reads — Vega system
30-40M reads — Sequel lle system

50-60M reads — Revio system
20-30M reads — Vega system
16-20M reads — Sequel lle system

30000

20000

UMAP_2
Count

10000

0

[ 3000 6000 9000 120(
Transcript length

Identify cell type-specific
isoform expression

[ ]
PGCBl‘ 7 PacBio Iso-Seq express 2.0 kit part number is 103-071-500.

Full-length transcripts from
1-10 kb for bulk RNA samples

@ Kinnex 16S
rRNA kit
(103-072-000)

Full-length 16S rRNA
for species identification

384-plex 16S amplicons or 1,536-plex when
combined with all four Kinnex barcoded adapters
[12-fold concatenation]

70-80M reads — Revio system
30-40M reads — Vega system
20-25M reads — Sequel lle system
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Taxonomic profiling for human,
animal, and environmental samples



Kinnex single-cell RNA kit for single-cell isoform sequencing

—++— Single-cell _ _ _ _
i :‘ = ¢DNA generation * 10x Chromium Single Cell 3’ kit (v3.1) and 5’ kit (v2)?
R — ¢ 15-75ng cDNA input
cDNA1 cDNA 2 cDNA 3 cDNA 4
« 3,000 to 20,000 target cell recovery
Ki
\ K’ Iitl)r::f;(preparation . i.-tday Kinnex library preparation using Kinnex single-cell RNA
. /1 ' | /| | | - |
A B ¢ D E « Barcoded Kinnex adapters support up to 4-plex multiplexing
] r PacBio sequencing *  SMRT Link Run Design support for ‘Kinnex single-cell RNA
© application type option with auto-analysis (read segmentation +
prrreallereli el single-cell isoform analysis)
N4 Read segmentation + . SMRT Link single-cell Isq-Seq isoform-classification software to
I|||'|.| single-cell Isoform analysis identify novel genes and isoforms
\
i isoform A »  Output compatible with tertiary single-cell analysis tools (e.qg.,
& | % Seurat, Scanpy, Kana)
oS, W7 isoform B
T

e e ™em isoform C

PqCB" 7 Kinnex single-cell RNA protocol is compatible with single-cell cDNA from (1) 10x Chromium Single Cell Universal 3’ or 5’ kit; Single Cell Next GEM (v3.1 3’ or v2 5'); (2) 10x Visium HD Spatial Gene 5
| Expression kit; (3) Parse Evercode WT or WT mini kit; or (4) ArgenTag Single-Cell RNA Library Kit. See APPENDIX 2 — PacBio compatible Kinnex library preparation workflows.



Kinnex full-length RNA kit for high-accuracy, full-length isoform sequencing

@ o

| +— cDNA generation * Input 300 ng total RNA, RIN 27
I S B » Generate up to 12-plex barcoded cDNA using Iso-Seq express
cDNA1 cDNA 2 cDNA 3 cDNA 4 20 klt (1 03_071 _500)
K Kinnex « 2-day Kinnex library preparation using Kinnex full-length RNA kit
j ' library preparation (1 03_072_000)1
o e — «  SMRT Link Run Design support for ‘Kinnex full-length RNA
application type with auto-analysis (read segmentation + isoform
j r PacBio sequencing analysis)
(-
L — * SMRT Link Iso-Seq isoform-classification software to identify
CONAT ~ cDNAZ ~ cDNA3  cDNA4 novel genes and isoforms with abundance information
j ﬂT;fl Read segmentation +
| ll\ Isoform analysis

msm = ssswmm isoform A, count = 1

msw— = sssw"mm  isoform B, count =10

o ™ isoform C, count = 5

PGCBi‘ 17 See Technical note — Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen hybridization and wash kit (102-326-632) for modified workflow for performing targeted enrichment 6

using IDT xGen Hyb and Wash kit v3 for preparing PacBio Kinnex full-length RNA libraries.


https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
https://www.pacb.com/wp-content/uploads/Technical-note-IDT-Kinnex-bulk.pdf
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Kinnex 16S rRNA kit for full-length 16S sequencing
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PacBi®

Official protocol to generate barcoded 16S amplicons compatible
with Kinnex 16S rRNA kit

Protocol supports up to 384-plex multiplexing

2-day Kinnex library preparation using Kinnex 16S rRNA kit (103-
072-100)

SMRT Link Run Design support for ‘Kinnex 16S rRNA
application type option with auto-analysis (read segmentation

only)

Demultiplex 16S amplicon barcodes in SMRT Link to generate
per-sample read BAM files

Analyze per-sample BAM files using GitHub tools or other
custom 16S analysis pipeline
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Kinnex product design overview and supported applications
Kinnex kits utilize the MAS-Seq concatenation method? to increase throughput on PacBio long-read systems

Step

|
EEREEEREERRREE EEEEEEEEEER

. PCR 2 ...PCR (n)
HEHHHH Frmmmmmemmmees Supports both Kinnex PCRand #f 5B |l B | =1 1

Kinnex array formation steps
Kinnex Kinnex

capture capture
primers* beads kit

3’ or &’ single-cell
cDNA generation kit

10:¢

GENOMICS :

Iso-Seq express 2.0 Kit

Remove TSO artifacts from single-cell cDNA

=
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*Incl. with Kinnex single-  103-076-000
cell concatenation kit
Includes 1st-strand cDNA

synthesis reagents + .
barcoded cDNA primers Kinnex PCR

8-fold kit
Generate and amplify cDNA from o
starting total bulk RNA input 103-071-600

Users to order barcoded

16S PCR primers from Kinnex PCR
i 3rd-party vendor
Bacterial 16S PCR protocol party 12-fold kit

Generate and amplify 16S amplicons -
103-238-800 from starting bacterial gDNA using 103-071-700 !
customer-supplied PCR primers

103-071-500

Kinnex FL RNA

103-242-000

Library insert generation > > Kinnex PCR > > Kinnex array formation

' .
102-158-300 101-633-500
SMRThbell Elution buffer

cleanup beads

Same kit used for full-length
RNA and 16S applications

Kinnex concatenation kit
+ ancillary cleanup reagents

- )
' =
i

103-071-800 102-158-300 101-633-500

SMRTbell Elution buffer
cleanup beads

PqCBi‘ 1 Al'’Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology. 42:582. [ Link ]


https://www.nature.com/articles/s41587-023-01815-7

Kinnex bundle kit product features
Kinnex bundle kit products are compatible with Sequel Il/lle, Vega and Revio systems

Kinnex protocol

Kinnex bundle kit product

Concatenation
factor

Sample multiplexing capacity
Amplicon Library Total multiplexing
multiplexing multiplexing capacity

Throughput
per SMRT Cell

SMRT Link
support

r#l Preparing Kinnex libraries Kinnex single-cell RNA kit 30-40M
z using Kinnex single-cell RNA (103-072-200) _—.<:> (Sequel lle system) Full
=4 kit (103-254-300) 12 rxn e
= 16-fold None 4-plex 4-plex N Demux BC
v __ | (Vega system) Read seg.
qg, = ﬁ ' {:}-_— 100 — 120 M Sc-Iso-Seq
> (Revio system)

Preparing Kinnex libraries Kinnex full-length RNA kit 12-plex 16-20M
<Zi using the Kinnex full-length (103-072-000) (Using Iso-Seq (Sequel lle system)
o RNA kit (103-238-700) 12 rxn express 2.0 kit?) =<> 20— 30 M Full
- AInasOn Y -
o | 8fold = Emsumm 4-plex 48-plex (Vega system) E{emgx BC
) ! g ' 0 EmEmmmm ead seg.
£ . ,,,,,,,,,, {:}-—— 50~ 60 M Iso-Seq
(> (Revio system)
<Zf. Preparing Kinnex libraries Kinnex 16S rRNA kit 384-plex 20-25M
4l from 16S rRNA amplicons (103-072-100) (Using customer- i (Sequel lle system)
; (103-238-800) 12 rxn supplied 16S PCR
© . 12-fold FHLCIE) 4-plex 1,536-plex 50-40 M Demux BC
% — (Vega system)
£ g g Read seg.
E = . | S2F “HE S2R | - 70 - 80 M
2 ' (Revio system)

PacBi® -

Note: Iso-Seq express 2.0 kit (103-071-500) is not included in Kinnex full-length RNA bundle kit and must be purchased separately from PacBio.
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Kinnex bundle kit product components
Kinnex bundle kit products are compatible with Sequel Il/lle, Vega and Revio systems

Kinnex protocol Kinnex bundle kit product

Kinnex bundile kit included components

Not included in Kinnex bundle

kit but required for application-
specific library prep workflow

il Preparing Kinnex libraries Kinnex single-cell RNA Kit

z using Kinnex single-cell RNA (103-072-200) ﬁ

=y kit (103-254-300) 12 rxn E . .

_E’ (103-254-300 10x Genomics Chromium

(7] o i ’ ’ i
x . Kinnex capture beads kit Kinnex single-cell  Elution buffer ~ SMRTbell Single Cell 3’ or 5’ reagent kits
= ﬂ ﬁ I 103-076-000 (12 rxn) concatenation kit 101-633-500 cleanup beads

> 103-242-000 (12 rxn) 102-158-300

@l Preparing Kinnex libraries Kinnex full-length RNA kit ___

E using the Kinnex full-length (103-072-000) !

il RNA kit (103-238-700) 12 rxn .

T

P e — |

= Kinnex PCR 8-fold kit ~ Kinnex concatenation kit ~ Elution buffer ~ SMRTbell Iso-Seq express 2.0 kit’

£ ! E ' 103-071-600 (12 rxn) 103-071-800 (12 rxn) 101-633-500  cleanup beads 103-071-500 (24 rxn)

< 102-158-300

‘z’: Preparing Kinnex libraries Kinnex 16S rRNA kit ——

4 from 16S rRNA amplicons (103-072-100) !

Il (103-238-800) 12 rxn . o

© 16S gene amplification PCR
N T T H - - 2
5 Kinnex PCR 12-fold kit Kinnex concatenation kit Elution buffer =~ SMRTbell primers (customer-supplied)
= g g . 103-071-700 (12 rxn) 103-071-800 (12rxn) ~ 101-633-500 cleanup beads

> . 102-158-300

PacBi® .

Note: Iso-Seq express 2.0 kit (103-071-500) is not included in Kinnex full-length RNA bundle kit and must be purchased separately from PacBio.
Refer to Procedure & checklist — Preparing Kinnex libraries from 16S rRNA amplicons (103-238-800) for recommended 16S gene-specific forward and reverse PCR primer sequences to order.

11


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.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
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
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-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf

\
NS

Kinnex library prepare
sequencing workflc




Kinnex library preparation workflow overview’

Kinnex single-cell RNA (2 days)
-
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1 Input 3’ or 5" sc-cDNA quality control
}
2 TSO PCR + cleanup
L O Safe stop
3 TSO artifact removal + cleanup
l{ O Safe stop
4 Kinnex PCR + cleanup

ll O Safe stop

5 Kinnex array formation + cleanup

L O Safe stop

6 DNA damage repair + cleanup
L O Safe stop
7 Nuclease treatment

"

8 Final SMRTbell bead cleanup

Day 1

Day 2
(~3 hrs)

PacBi® Preparing Kinnex libraries using
103-254-300 Kinnex single-cell RNA kit

(~6 hrs)
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103-238-700 the Kinnex fuII-Iength RNA kit

& cleanup

1 Input total RNA quality control
2 cDNA synthesis + cleanup
L O Safe stop
3 cDNA amplification + cleanup >
o
Pool barcoded samples
if multiplexing l{ O safe stop
4 Kinnex PCR + cleanup
ll O Safe stop =
5 Kinnex array formation
6 DNA damage repair + cleanup
N
L O Safe stop =
o
7 Nuclease treatment
8 Final SMRTbell bead cleanup

PacBi® Preparing Kinnex libraries using

(~5 hrs)

(~3 hrs)

t
]
]
£
2
o
2
3

Kinnex array formation

generation

& cleanup

103-238-800 16S rRNA amplicons

1 Input metagenomic gDNA quality control

|

2 PCR amplify full-length 16S genes

L O Safe stop

3 16S amplicon pooling + cleanup

Pool barcoded samples
if multiplexing l{ O safe stop

4 Kinnex PCR + cleanup
ll O Safe stop
5 Kinnex array formation

.

6 DNA damage repair + cleanup

l{ O Safe stop

7 Nuclease treatment

.

8 Final SMRTbell bead cleanup

Workflow times shown are for processing up to 12 Kinnex single-cell RNA samples, up to 24 Kinnex full-length RNA samples, and up to 1,536 Kinnex 16S rRNA samples.

Day 1
(~3 hrs)

Day 2
(~3 hrs)

Kinnex full-length RNA (2 days) Kinnex 16S rRNA (2 days)
- -

PacBie® Preparing Kinnex libraries from

13
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Kinnex library insert generation key workflow steps

Single-cell cDNA sample preparation Full-length RNA sample preparation

(4 a5 8%

: 10 3¢ senomes Total RNA isolation & QC 1

10x Reverse (R) Poly(A)+ mRNA template
PCR primer

16S RNA sample preparation
L
Bacterial metagenomic
DNA isolation & QC ",

Smgle -cell cDNA synthesis,
ampllflcatlon & cleanup

Example: QIAGEN
. RNeasy Plus kit

Example: QIAGEN
Powerfecal Pro kit

Minimum total RNA

input for cDNA
5’ I A AARRAAARR 3’ synthesis = 300 ng

cDNA synthesis,
amplification & cleanup

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

10x Forward (F)

PCR primer

5’ my
3’ [CBC][UMI]AAAAAAAAAA NENERNNANS S GGG BEeN 5
Full-length single-cell 3’ cDNA product (CBC = 10x cell barcode)
Min. cDNA input for TSO artifact removal step = 15 ng

PCR amplification of
full-length 16S genes

OR Can barcode up to 12 samples during Can barcode up to 384 samples during 16S gene
5’ I [ CBC][UMI] [ TSO]GGG INENRANSEVElAAAAAAAAAL I 3’ cDNA amplification step using PacBio amplification step using combinatorial dual-indexing
3’ = 5 barcoded Fwd Iso-Seq primers with barcoded Fwd + Rev 16S gene-specific primers

Full-length single-cell 5° cDNA product (CBC = 10x cell barcode)

Min. cDNA input for TSO artifact removal step = 15 ng Forward (F) PCR primer

(Barcoded Iso-Seq primer bcXX2)

Reverse (R) PCR primer Forward (F) PCR primer
(Iso-Seq cDNA amplification primer)  (Kinnex16S_Fwd_ XX3)

Reverse (R) PCR primer
(Kinnex16S_Rev_ XX3)

TSO artifact removal acBie ; , ,
103-254-300 5 GGG MNERARANSENEN AAAAAAAAA I 3 ¥ _Fwd BC LIBRARY INSERT RevBC K}
3’ 0 LY 3 vd B ___ReviBC Ly

F R F R
[ BEEEERRE 7SO0 | OR W TsO::zizcaszc

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

Barcoded full-length cDNA product Dual-barcoded 16S amplicon product

1

Single-cell cDNA sample '
ready for Kinnex PCR step

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

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

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

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

Pooling of barcoded 16S Perform equal-volume pooling of
PCR amplicons & cleanup barcoded 16S samples

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

3 Can use 12 different 16S barcoded Forward PCR primers + 32 different 16S 14
barcoded Reverse PCR primers to multiplex up to 384 samples per library prep Rx


https://youtu.be/DFDj1PWUNvc

Application-specific Kinnex library insert generation workflow comparison

single-cell 3’

X
(=}

«

S
L

o
]
2
(]
<
=

Kinnex single-cell

Kinnex FL RNA

Kinnex 16S rRNA

Preparing MAS-Seq libraries MAS -Seq for 10x 3’ MAS capture beads kit
using MAS-Seq for 10x Single | Concatenatlon kit (102-407-900) 1T (102-428-400) |

Cell 3’ kit (102-678-600)
—H—t— SMRTbell TSO artifact SMRTbell ~3 hrs
T—H—H— = bead cleanup removal bead cleanup
——H—
e
—H— . .
1.0 hr 20 min 1.0 hr 20 min

Klnnex single-cell concatenation
klt (103-242-000) a0 -

SMRTbell
bead cleanup

Kinnex capture beads kit

103-076-000) I

TSO artifact
removal

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

THH—
—H—H—
———
OX
—

Preparing Kinnex libraries — ﬁ Iso-Seq express 2.0 kit (103-071-500) |
using the Kinnex full-length

RNA kit (103-238-700)

SMRTbell
bead cleanup

~3 hrs

1.0 hr 20 min 1.0 hr 20 min

=t cDNA SMRTbell cDNA SMRThbell ~3 h
= synthesis bead cleanup amplification bead cleanup rs
f—
—r—
20 min 1.0 hr 20 min
Preparing Kinnex libraries Full-length 16S gene amplification protocol (103-
from 16S rRNA amplicons I 238-800 ) using customer-supplied PCR primers |

(103-238-800)

— Pooling of
PCR amplification of F-L 16S genes barcoded 16S . Sl\élR:‘ben -2 hrs
PCR amplicons ead cleanup

1.3 hrs 10 min 20 min

PacBi®

LR |

LRS- |

»

>
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Kinnex PCR key workflow steps

Kinnex PCR step incorporates programmable segmentation adapter sequences into library insert samples

Application Concatenation factor ' Library insert sample (single-cell cDNA OR full-length cDNA OR 16S amplicon DNA)
)

Kinnex full-length RNA 8-fold Distribute library insert sample + Kinnex PCR reaction mix
into 8/12/16 PCR tubes or 8/12/16 wells in a 96-well plate

Kinnex 16S rRNA 12-fold
Kinnex single-cell RNA 16-fold
Set up 8/12/16 parallel PCR reactions per sample to

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

'

-
PCR 6
| o FEEEEERREEEREE n g |

g

PCR1
| A SEEEEEREEEERE B |

!

PCR 8
 jei FEFEREEEEEEEEE |

LRSS |

'

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

TTTTTTTTTT
CCTTETT T ;!ﬂ
v v
- -

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

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

Kinnex PCR-amplified library insert sample

PGCBi‘ : ready for Kinnex array formation step 16

PCR5
| FEEEEEEEEEEEEE |

PCR7
| G FEEFFEEREEEE |

Example Kinnex PCR setup
= for Kinnex single-cell RNA
Example: Amplified (16-fold concatenation factor)

DNA products from
Kinnex PCR 3 contain 4

flanking segmentation PCR 9

'

v
-

'

'

'

!

PCR 2 & Kinnex PCR 4

—



Application-specific Kinnex PCR workflow comparison

EJll Preparing MAS-Seq libraries ﬂ MAS-Seq for 10x 3 | step | Temperature |  Duration | _ Cycles |
kil Using MAS-Seq for 10x Single [ concatenation kit (102-407-900) | Initial Denaturation 98°'C 3 min 1

K2 ?‘3 Cell 3’ kit (102-678-600) 98°C 20's

Y Kinnex PCR SMRTbell ~2 hrs ' 68°C 30s 9

ey = (16-mer) bead cleanup ) . _

<® —— Final Extension 72°C 5 min 1

s 18 hre 20 min EECTEEN

Preparing Kinnex libraries ~~ —— e g ool concatenation — | Step | Temperature | _ Duration | _ Cycles |

kit (103-242-000)

using Kinnex single-cell RNA
kit (103-254-300

initial Denaturation [N TN TN T
20

Denaturation 98°

C s
[ Anneaing (SIS

©
3]
]
@
o
=
7]
X
)
c
=
X

- Kinnex PCR SMRTbell ~2 h '
o = I i Tl N o
— -
(@) Final Extonsion [ AR
1.8hrs 20 min EETTEEE
Preparing Kinnex libraries e R okt —— | Step | Temperature | Duration | Cycles |
< ‘
E using the Kinnex full-length : (103-071-600) 98°'C 3 min 1
> RNA kit (103-238-700) 98°C 20s
L. = Kinnex PCR SMRTbell .
~ g 68°C 30s 9
> = (8-mer) bead cleanup 2 hrs ,' [ Extension | . 4min
= — ) : : : .
s —- _ 72¢ 5 min !
1.5 hes 20 min ETTEEE
“ll Preparing Kinnex libraries Kinnex PR 12:01d it ey | Step | Temperature | _ Duration | _ Cycles |
73l from 16S rRNA amplicons | ‘ (103-071-700) 98°C 3 min 1
";) (103-238-800) 98°C 20s
© Kinnex PCR SMRTbell ~1.5 hrs ' 68°C 308 9
x (12-mer) bead cleanup . : m 72°C 90's
= 1.0 br 20 min EETTEEE

PacBi®

weabouid 19]9A2 Jewiay) Yod xauury



Kinnex array formation key workflow steps

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

+ programmable “sticky ends” into a linear array

Kinnex PCR
products

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

Library insert
A B’ B C’ C l D’
I I du coo
[ PLLITTTETTTIIT ™ GU | LTI rT T G5 [ LLTTLITELIT) !!!-t
Kinnex segmentation adapter

Kinnex enzyme 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

A B’
I C D’
FREsssssssseesa—_ e LLLLLIILTLLIr ] P Q
, D E eee [ LTI TTTTTrITT ]
B C [ E—
e Kinnex enzyme digestion product

|
[ Liia il llll) o )
containing single-stranded overhangs

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

“sticky ends” into a linear, ordered array

Kinnex adapters
& Kinnex ligase

Note: Kinnex single-cell concatenation kit (103-242-000) and

Barcoded forward Barcoded reverse Kinnex concatenation kit (103-071-800) use different ligase

Kinnex terminal adapter Kinnex terminal adapter enzyme species — Read all tube labels carefully!

Kinnex library prep workflow supports
incorporation of PacBio barcodes at

the array formation step to enable up i:} "B D | | — e E-<:>

to 4-plex sample multiplexing at
the SMRTbell library level

Complete full-length array molecule containing 2 Kinnex terminal adapters

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

L]
PqCBI‘ SMRTbell adapters from SMRTbell prep kit 3.0 and is also not compatible with SMRTbell barcoded adapter plate 3.0.

18



Application-specific Kinnex array formation workflow comparison

Preparing MAS-Seq

3 - libraries using MAS-Seq | E MAS-Seq for 10x 3’ concatenation kit (102-407-900) |
‘: 2 for 10x Single Cell 3’ kit
K=l (102-678-600)
o 3 MAS SMRThbell DNA damage SMRThbell Nuclease SMRThbell ~45h '
3 iy - digestion bead cleanup repair bead cleanup treatment bead cleanup s !
0 £ ——H— )
g0 e— . . . . . Final
= —_—— 30 min 1 hour 20 min 30 min 20 min 1 hour 20 min library

— Preparing Kinnex = ) ) ) )

o libraries using Kinnex [ ..l Kinnex single-cell RNA concatenation kit (103-242-000) 1

@ single-cell RNA kit (103-

oI 254-300)

% Kinnex SMRThbell DNA damage SMRTbell Nuclease SMRThbell 4.5h '

%  — digestion bead cleanup repair bead cleanup treatment bead cleanup -2 Nrs !

o = "

E —

g —— . 30 min 1 hour 20 min 30 min 20 min 1 hour 20 min ”Fb':’:r;

Preparing Kinnex i . . .

< libraries using the [ - Kinnex concatenation kit (103-071-800) 1

A Kinnex full-length RNA

i kit (103-238-700 )

L Kinnex digestion / Liaation DNA damage SMRThbell Nuclease SMRThbell

5‘, H—R— 9 9 repair bead cleanup treatment bead cleanup ~3 hrs !

c = ] "

c —

% i . . . . i

< — 1 hour 30 min 20 min 15 min 20 min "Fb':'aar;

‘z‘ Preparing Kinnex [ ﬂ Kinnex concatenation kit (103-071-800) l

o libraries from 16S rRNA

“;) amplicons (103-238-800)

© : : : S DNA damage SMRThbell Nuclease SMRTbell

W el L R repair bead cleanup treatment bead cleanup ~3 hrs '

: %ﬁ . .

c .

— Final

X library

Kinnex digestion + ligation performed as a single reaction instead of two separate
o sequential reactions and SMRTbell bead cleanup is not required afterwards
PGCBl‘ 7 Kinnex digestion / ligation reaction does not require addition of ligation additive. 19

— Kinnex full-length RNA & 16S rRNA protocols are more streamlined



Kinnex SMRTbell adapter design

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 (bcM0001-bcM0004) to enable multiplexing of up to 4

samples per SMRT Cell

Kinnex adapter mix
bcMO0003

Kinnex adapter mix
bcM0002

Kinnex adapter mix
bcMO0001

! ' ! '

v

bcM0004

{}_- "bcM0002 I "bcM0003 I bcM0004
Fwd adapter Fwd adapter Fwd adapter Fwd adapter
Rev adapter Rev adapter Rev adapter Rev adapter

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

[l

Kinnex adapter mix

Barcodes

SMRT Link

_

>bcMeeel
ACAGTC
>bcMeeo2
ATGACG
>bcMeeeas
CACGTG
>bcMeeas
CATCGC

e Data Management

{j}? | B | L D | =a

e )

Barcoded forward | I

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

PacBi®

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

| Barcoded reverse

Kinnex terminal adapter

20


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

Kinnex SMRTbell adapter design (cont.)

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

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

— Improved overall HiFi data yield

Forward and reverse Kinnex terminal
adapters have different structures

Annealed & bound Kinnex library molecule

« Kinnex adapter design requires a different sequencing primer (Kinnex sequencing primer’) for annealing reaction

Sequencin Standard Standard

' rir?1er 39 g ' sequencing ' sequencing

- P ' o s  primer s  primer
— ' Kinnex o Kinnex ' Kinnex
—— | sequencin sequencin sequencin
= Sequel ll v A g Vega ! A g Revio SPRQ v d 9
— - . P primer . " primer . " primer
— binding kit 3.2 and polymerase kit polymerase kit
— cleanup beads (103-517-600) (103-520-100)

(102-333-300)

PGCBi‘ 1 If needed, Kinnex sequencing primer may be provided free-of-charge to any customers that are still using older Sequel Il binding kits or older Revio polymerase kits that do not already contain the 21
primer.



Application-specific Kinnex library prep input & expected step yield comparison

Library insert generation Kinnex PCR

_ ) _ TSO PCR SMRTbell bead TSO Removal SMRTbell bead SMRTbell bead
Preparing MAS-Seq libraries cleanup cleanup cleanup

using MAS-Seq for 10x Single IN: 15ng, 60-75ng or 75 OUT: ~200 ng -1 pg IN: 150 ng — 1 g OUT: 250 ng of TS
Cell 3’ kit (102-678-600) ng of 10x 3'or 5 cDNA  of amplified products  of TSO PCR products eI neeke Final Kinnex library yield is typically

sufficient to load >2 SMRT Cells

—H—— Kinnex array form
- Kinnex digestion SMRTbell cleanup DNA damage —— : , SMRTbell bead
: repair cleanup

—H—

single-cell 3’

X
o
-~
-
L
(=3
[}
@
(7]
<
=

IN: 10 ng of pooled OUT: 25 pg of MAS array IN: 5 pug of MAS array OUT: 10-25% recovery
MAS PCR products products products from DDR Rx input
e Kinnex PCR =—e——

© L o Kinnex PCR SMRTbell bead

Q Preparing Kinnex libraries cleanup

% using Kinnex single-cell RNA |N: 15 ng, 60-75 ng or 75 OUT: ~200 ng -1 pg IN: 150 ng— 1 pg OUT: 250 ng of TSO Min. IN: 50 ng* of TSO  OUT: 210 pg of amplified

c kit (103-254-300) ng of 10x 3’ or 5’ cDNA of amplified products of TSO PCR products artifact-depleted cDNA artifact-depleted cDNA products after pooling

2 ST —H— Kinnex array formation

() =| H q q q . n

c Kinnex digestion Ligation SMRTbell cleanup DN da'?‘age SMRTbell cleanup B EEED ENRIESHbeS

c @.._ repair treatment cleanup

X IN: 5 pg of pooled Kinnex OUT: 80% recovery from IN: 40 uL of DDR reaction OUT: 10-25% recovery from
PCR products Kinnex digestion Rx input products Kinnex digestion Rx input

meesessss—— Kinnex PCR =—e—

< Kinnex PCR SMRTbell bead
= Preparing Kinnex libraries cleanup
14 using the Kinnex full-length  IN: 300 ng of total RNA per OUT: 2100 ng of amplified IN: 55 ng of amplified OUT: 6-12 ug of amplified
I._LI RNA kit (1 03-238- 700) sample cDNA per sample cDNA (single or multiplex) products after pooling
a‘, e — o ] Kinnex array formation
= -+ DNA damage Nuclease SMRTbell bead
c —t—t— Kinnex digestion / Ligation . SMRTbell cleanup
v —_— repair treatment cleanup
IN: 5 pg of pooled Kinnex PCR products OUT: 80% recovery from IN: 40 uL of DDR reaction OUT: 10-25% recovery from
Kinnex digestion Rx input products Kinnex digestion Rx input
Library insert generation Kinnex PCR =———
< PCR amplification SMRThbell bead Pool barcoded 16S SMRTbell bead Kinnex PCR SMRTbell bead
E Preparing Kinnex libraries of F-L 16S genes cleanup PCR amplicons cleanup cleanup
- from 16S rRNA amplicons IN: 1-2 ng of bacterial OUT: 100-300 ng of PCR IN: 35 ng of pooled 16S  OUT: 5-9 pg of amplified
8 (1 03-238- 800) gDNA per sample products per sample amplicons products after pooling
: Kinnex array formation
(})
c Kinnex digestion / Ligation 207 dar_nage SMRTbell cleanup A [T LD SR rsee
£ repair treatment cleanup
X | IN: 5 pg of pooled Kinnex PCR products OUT: 80% recovery from IN: 40 uL of DDR reaction OUT: 10-20% recovery from

Kinnex digestion Rx input products Kinnex digestion Rx input


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.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
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
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-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-preparing-MAS-Seq-libraries-using-MAS-Seq-for-10x-single-cell-3-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-preparing-MAS-Seq-libraries-using-MAS-Seq-for-10x-single-cell-3-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-preparing-MAS-Seq-libraries-using-MAS-Seq-for-10x-single-cell-3-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-preparing-MAS-Seq-libraries-using-MAS-Seq-for-10x-single-cell-3-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-preparing-MAS-Seq-libraries-using-MAS-Seq-for-10x-single-cell-3-kit.pdf

RFU

RFU

Example Femto Pulse DNA sizing QC results for final Kinnex SMRTbell libraries

Kinnex single-cell RNA Kinnex full-length RNA Kinnex 16S rRNA
(16-fold target concatenation) (8-fold target concatenation) (12-fold target concatenation)

27556 10862 71603
1 10x single cell 3’ 13 kb Mode | UHRR bulk RNA 16 kb Mode gsom: 17 kb Mode
- HG002 cDNA - 0000-
22000-|
55000-]

20000 oo 50000-
18000 é 7000 545000_
16000 g 40000
14000 = 350004

i
12000- 30000-]
10000-] 4000~ 25000-]
8000-] 3000-] 20000~
6000 15000-

2000-]
4000-| 10000 -

0 . - 0 L

: SEe(Ep;g 58 % FSiﬁP) gs = Size (bp) B g

22306
o] 10x single cell 5’ 14.5 kb Mode

HG002 cDNA
18000-|
= Kinnex library type Kinnex library size range
14000
b Kinnex single-cell RNA ~10 - 17 kb
10000-]
000- Kinnex full-length RNA ~12 - 16 kb
-
000 Kinnex 16S rRNA ~17 — 18 kb
2000-] 5

165500~

PacBi® | 23
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Sample Setup & Run Design recommendations for Kinnex libraries

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

Select desired Kinnex application type in Kinnex single-cell RNA’ Kinnex full-length RNA? Kinnex 16S rRNA?

SMRT Link run design page

Whole genome sequencing Whole genome sequencing Whole genome sequencing
Human WGS Human WGS Human WGS
Microbial assembly Microbial assembly Microbial assembly
Other WGS Other WG5S Other WGES

RMNA sequencing RMA sequencing RMNA sequencing

Iso-Seq method Iso-Seq method Iso-Seq method
MAS-5Seq single cell MAS-Seq single cell MAS-Seq single cell
I Kinnex single-cell RMA I Kinnex single-cell RMNA Kinnex single-cell RMNA
& Kinnex full-length RNA I Kinnex full-length RNA I Kinnex full-length RNA
Viral sequencing Viral sequencing Viral sequencing
. . . ) Adeno-associated virus Adeno-associated virus Adeno-associated virus
After specifying your application type, SMRT Link , , ,
to-fills selected Run Design parameter fields Metagenomics Metagenomics Metagenamics
au : 9 Kinnex 165 rRNA Kinnex 165 rRNA [ Kinnex 165 rRNA |
with default recommended values ) ) -
Full-length 165 rRNA sequencing Full-length 165 rRNA sequencing Full-length 165 rRNA sequencing
S P ITalN pnnsnn pi t S P ITalN psnn N It s i
SMRT Link Sequel lle system Vega system Revio system
Key setup parameters . . .
module recommended settings recommended settings recommended settings
Library type Kinnex Kinnex Kinnex
Primer Kinnex sequencing primer Kinnex sequencing primer Kinnex sequencing primer
Sample setup - . o : : :
Binding/Polymerase kit Sequel Il binding kit 3.2 Vega polymerase kit Revio SPRQ polymerase kit
Concentration on plate 40 — 60 pM 130 - 160 pM 130 - 160 pM
Use Adaptive Loading YES N/A YES
Runs — Run Library Type! Kinnex Kinnex Kinnex
design Movie Acquisition Time 30 hrs 24 hrs 24 hrs
Add Analysis YES YES YES

PqCBi‘ 7 Note: SMRT Link Run design Library Type field determines which adapter finding algorithm is used during post-primary analysis. When sequencing a Kinnex library sample, if ‘Standard’ library type i525
mistakenly selected instead of ‘Kinnex’ then a higher missing adapter rate (> 95%) and a slight degradation in barcode demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.



SMRT Link Run Design procedure for Revio and Vega systems

Sample and run information

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

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

recommended settings

Well Comment

Well Comment ell Comment

Library Type Kinnex Library Type Kinnex Library Type Kinnex
Required Required Required
Insert Si;qtl‘::; 15000 Insert Si;:qﬂl;ﬂ 16000 Insert Si::qtl‘zrf[}’ 17000
Library Concentratio;;zl:l; Library Concentratio:ec(‘sll:;'lc]’ Default = Kinnex libra ry type Library Concentrati D;E;::u:c]’
i 1
Movie Acquisition Time (hours) o4 Movie Acquisition Time (hours) 54 (InStead Of Standard of AAV) Movie Acquisition Time (hours) 24

Forward and reverse standard terminal
adapters have the same structure

Kinnex SMRTbell library type containing Kinnex barcoded terminal adapters

Forward and reverse Kinnex terminal

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

P B" 7 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 26
qc I demultiplexing performance (~93-96% barcoded HiFi read yield) will be observed.




SMRT Link Run Design procedure for Revio and Vega

Kinnex full-length RNA Kinnex 16S rRNA

Sample indexing (barcod

Kinnex single-cell RNA

Samples

Sample is indexed © YES NO

Indexes

) MAS adapter indexes
Required

Default Indexes FASTA
= MAS adapter indexes

ing) information

Samples Samples

systems (cont.)

Sample is indexed © YES NO Sample is indexed

o

YES NO

E Ind E)_(es MAS adapter indexes E Ind E)_(es
Required Required

MAS adapter indexes E

Biosample names @

) Interactively = From a File
Required

Biosample names @

Biosample names @
Required

) Interactively = From a File
Required

Interactively = From a File

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

{::} (mB| D] | T R | [_<>
A f I f a
Barcoded forward Barcoded reverse
Kinnex terminal adapter Both forward & reverse Kinnex terminal adapters contain the same barcode sequence Kinnex terminal adapter
l' Example interactive biosample name specification
Barcode Selector and Sample Name Editor @ Barcode Selector and Sample Name Editor @ MAS SMRTbell barcoded
) ) adapter indexes
Available Barcodes Included Barcodes Available Barcodes Included Barcodes .
Filter... Filter... Filter... Filter... SMRT Llnk >bCMeeel
a Barcode I O Barcode I Bio Sample It a Barcode It (]} Barcode 1T Bio Sample It ; | ACAGTC
w O ; >bcMo002
g beM0001--bcM000 1 i D bcMO0003--beM0003 £ D bcM0001--beM0001 Kinnex adapter-barceded library 1
# [ beM0002--bcMO0BD2 m [ bcM00D4--bcM0004 = [ bcM0002--beMO002 Kinnex adapter-barcoded library 2 n - ATGACG
#i [ bcM0003--bcMO003 >bCM0003
S ——— CACGTG
>bcMooo4
CATCGC
Four barcoded terminal Kinnex adapters (Kinnex adapter bcM0001-bcM0004) are available for Kinnex array formation step. Kinnex adapter barcode sequences can be 27

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


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

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

Data options
Kinnex full-length RNA Kinnex 16S rRNA

Data Options Include Base Kinetics Data Options Data Options

Kinnex single-cell RNA

Default = NO for

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

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

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

Assign Data g

Default Consensus
Mode = MOLECULE! 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. 28



SMRT Link Run Design analysis options

Kinnex single-cell RNA

Kinnex full-length RNA Kinnex 16S rRNA

Analysis Options JRNCIENIER{=R{@L L RGENESE Analysis Options Analysis Options

Add Analysis © YES Analysis WorkfIOW |S alysis O YES NO Add Analysis ©O YES NO

Analysis Name aUto at|Ca”y ﬂ”ed n Analysis Name . .
bt i Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Na Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name Required Kinnex_Full-Length_165_rRNA_Demo_Analysis_Job_Name
quire

Select Analysis Worldl ) ) N ; ) Select Analysis Workflow . N
clect Analysis opr mi‘:wd Read Segmentation and Single-Cell Iso-Seq + Select Analysis W‘:E‘TI‘SWA Read Segmentation and Iso-Seq 3 b Required Read Segmentation =
Segmentation Adapter Set MAS-Seq Adapter vl (MAS16) E Segmentation Adapter Set MAS-Seq Adapter v3 (MASS) E Segmentation Adapter Set MAS-Seq Adapter v2 (MAS12) E

Primer Set Required 10x Chromium single cell 3" cDNA primers E Primer Set Required Iso-Seq v2 Barcoded cDNA Primers E
Advanced Parameters
Reference Set Required Human Genome hg38, with Gencode v39 annotations E Reference Set Human Genome hg38, with Gencode v39 annotations

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

Split arrayed HiFi reads at adapter positions,

generating segmented reads (S-reads)

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

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

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

Isoform-classification analysis to identify novel

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

e e isoform C - — -

isoform C, count = 5

29



SMRT Link Run Design analysis options (cont.)

Kinnex single-cell RNA

Kinnex full-length RNA Kinnex 16S rRNA

Analysis Options Analysis Options Analysis Options

Add Analysis  © YES NO

Add Analysis @ YES NO Add Analysis  © YES NO

Analysis Name

) . ) i Analysis Name
Reaquired Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name Analysis Name Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name ¥

Kinnex_Full-Length_165_rRNA_Demo_Analysis_Job_Name
Required Required
Select Analysis Workflow

Select Analysis Workflow
Required

Required

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

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16)

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

ml ¢

m m |m N
m m n ¢

Primer Set Required 10x Chromium single cell 3" cDNA primers Primer Set Required Iso-Seq v2 Barcoded cDNA Primers
“arameters
Reference Set Regquired Human Genoeme hg38, with Gencode v39 annotations Reference Set Human Genome hg38, with Gencode v39 annotations
KitType @  © 10X3' KIT 10X §' KIT Cluster of Barcoded Samples @  Pool reads and cluster together SpeCIfy Segmentatlon Adapter

Set that corresponds to the Kinnex

library concatenation method used

Library insert
. A B’ B c C l D’
Kinnex PCR I I I coo
products | LU L,  dU | I = TV T e

. Kinnex segmentation adapter
Kinnex array

formation

O ——

Complete array molecule containing concatenated library insert segments

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

Kinnex single-cell RNA

Analysis Options

Kinnex full-length RNA

Analysis Options

Add Analysis  © YES NO

Analysis Name

X Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name
Required

SRRy YT AR AT Read Segmentation and Single-Cell Iso-Sed

Specify Primer Set used /S

Add Analysis O YES NO

Analysis Name

X Kinnex_Full-Length_RNA_Demo_Analysis_lob_Name
Required

Read Segmentation and Iso-Seq 3

Required H H Required
i for cDNA amplification LE
Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16) ation Adapter Set MAS-Seq Adapter v3 (MAS8) E
Primer Set Required 10x Chromium single cell 3" cDNA primers Primer Set Required Iso-Seq v2 Barcoded cDNA Primers
Reference Set Required Human Genoeme hg38, with Gencode v39 annotations E Reference Set Human Genome hg38, with Gencode v39 annotations

Kit Type @  © 10X 3'KIT 10X 5 KIT

Advanced Parameters

Cluster of Barcoded Samples @  Pool reads and cluster together

Advanced Parameters

10x Forward (F)
PCR primer

10x Reverse (R)

PCR primer

5 [ TSO ki
3’ [CBC][UMI] AAAAAAAAAA MENERNRANS SVl GGG EEel 5’
For Kinnex single-cell 3° RNA analysis, select
“10x Chromium single cell 3’ cDNA primers’

OR
5’ [CBC][UMI][TSO]GGG AAAAAAAAAL NI 3’
3’ fmmn

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

PacBi®

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

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

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

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

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

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

L

LN N

=

N AL
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Clustering options for Kinnex full-length RNA samples

e

SMRT Link Run Design analysis options (cont.)
Kinnex barcoded adapter demultiplexing

Kinnex single-cell RNA Kinnex full-length RNA
(up to 4-plex)

Analysis Options Analysis Options *

Add Analysis  © YES NO

Analysis Name

X Kinnex_Single-Cell_RNA_Demo_Analysis_Job_Name
Required

Select Analysis Workflow
Required

Segmentation Adapter Set MAS-Seq Adapter v1 (MAS16)

Specify Kit Type used for
e pmpennae®l.  single-cell cDNA generation

Primer Set Required

Reference Set Regquired Human Genome hg38, with

KitType @  © 10X3KIT" T 10X 5 KIT

Advanced Parameters

Read Segmentation and Single-Cell Iso-Seq s

Add Analysis O YES NO

Analysis Name

Reauired Specify how to perform read

Select Analysis Workflow
Required

entation Adapter Set

Primer Set Required

clustering for barcoded samples

Barcoded cDNA Primers E

Reference g Human Genome hg38, with Gencode v39 annotations E

Cluster of Barcoded Samples @  Pool reads and cluster together

Specification of Kit Type (10x 3’ Kit or 10x 5’ Kit) determines
which set of 10x barcode sequences to use, and also
affects UMI and single-cell barcode design settings’

5 [ TSO kX
3’ [CBC][UMI]AAAAAAAAAA LIBRARY INSERT GGG el 5’

For Kinnex single-cell 3’ RNA analysis, select ‘10x 3’ Kit’

OR

5’ N [CBC][UMI] [TSO]GGG NN ANSSNElAAAAAAAAAA I 3’
3’ fmmn

For Kinnex single-cell 5° RNA analysis, select ‘10x 5’ Kit’

PacBi®

Pool reads and cluster together

o

-- select --
Cluster reads separately
Pool reads and cluster together

Specification of Cluster of Barcoded Samples setting
determines whether all FLNC reads will be pooled for
clustering (Does not apply to non-barcoded samples.)

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
— —
| B | B
v v
Analyze pooled samples Analyze by sample (default)
B Pooled samples Sample 1
—e W ——r
|
Sample 2
o — =l
N
—— N
— E B
-
= =='m c|assification.txt =] — N
[ e p———] - ———
T E
—
= —=='m c|assification.txt
- e

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



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

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 Adapter Set

MAS-Seq Adapter v3 (MAS8) E

2. 3230211_KPoS_64007_....

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 long-

read 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

L]
PGCBl‘ View Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link [ YouTube ]


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

SMRT Link Read Segmentation and Demultiplex Barcodes video demonstration

Video demonstration of SMRT Link Read Segmentation and Demultiplex Barcodes workflow for analysis of

Kinnex 16S rRNA samples

Data Utility required

Read Segmentation

T Import Analysis Settings 3 Export 9

Associated Inputs

Segmentation Adapter Set

MAS-Seq Adapter v2 (MAS12)

Advanced Parameters

3 YouTube

Analysis Name

test-ReadSeg

Analysis Datasets
Displaying rows 1to 1out of 1
ID ! Name !

1. 20231020-4_84028_13....

Demo video for Read Segmentation and Demultiplex Barcodes workflow
(SMRT Link v13.0+)

* Demo video for analyzing Kinnex 16S rRNA data generated using Kinnex 16S rRNA kit
in SMRT Link v13.0 and up

o
PGCBl‘ View Video tutorial — Analyzing Kinnex 16S rRNA data in SMRT Link [ YouTube ]
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https://youtu.be/TGZhHb-zySs?si=3-_EwH1pXz1pUDQT
https://youtu.be/TGZhHb-zySs?si=3-_EwH1pXz1pUDQT
https://youtu.be/TGZhHb-zySs?si=3-_EwH1pXz1pUDQT
https://youtu.be/TGZhHb-zySs?si=3-_EwH1pXz1pUDQT
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Kinnex single-cell RNA library preparation procedure description

Procedure & checklist — Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300) describes the workflow for constructing
single-cell Kinnex libraries from 10x Chromium 3’ or 5’ single cell cDNA using the Kinnex single-cell RNA kit for library preparation and

sequencing on PacBio long-read systems.

Overview

Samples per kit

Workflow time

Number of SMRT® Cells per
Kinnex library preparation

cDNA input

Quantity

Average segment lengths

12

3 days for up to 12 samples

>8 SMRT Cells for Revio® using SPRQ™ chemistry
>2 SMRT Cells for the Vega® or Revio® (non-SPRQ) systems
>4 SMRT Cells for Sequel® 11/11e®

>15 ng 10x cDNA per sample

cDNA concentration should be >Tng/pL with up to 15 pL in volume. See step
2.1 for 10x cDNA input requirement.

500-1,100 bp

Average 16-segment array lengths 10-17 kb

Kinnex single-cell RNA kit

Concatenation factor

16-fold

. o,
£, &
- | o= A | | B | o
% * "
"h-‘!“ S IIT

Kinnex library template (~10 — 17 kb) containing
16 concatenated single-cell cDNA segments

(103-072-200)

PacBi®

PacBi®

Preparing Kinnex™ libraries using
Kinnex single-cell RNA kit

Procedure & checklist

Before you begin

This procedure describes the workflow for constructing single-cell Kinnex libraries from 10x Chromium 3’ or 5’ cDNA
using the Kinnex single~cell RNA kit for library prep and sequencing on PacBio® Sequel® Il, Sequel lle, Vega™, and Revio®

systems

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

Overview

Samples per kit 12

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

»2 SMRT Gells for the Vega® or Revio® (non-SPRQ) systems
>4 SMRT Gells for Shguiel® 11/11e®

Number of SMRT® Cells per
Kinnex library preparation

cDNA input
>15 ng 10x cDNA per sampld

Quantity ¢DNA coneentration should be
2.1 for 10x cDNA input requireme

Average segment lengths 500-1.100 bp

Average 16-segment array lengths  10—17 kb

» Kinnex single-cell RNA library prep protocol uses
Kinnex single-cell RNA kit
» Do not use SMRTbell prep kit 3.0 with this protocol

®2025 PacBio. All rights reserved. Research use only. Not for use in diagnostic procedures.
103254300 REVOS OCT2025

PacBie®

PacBio Documentation (103-254-300)

1 Please contact PacBio Technical Support for questions about compatibility of the Kinnex library preparation workflow with other third-party single-cell platforms & kits. 36



https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/support/documentation/
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/support/technical-support/
https://www.pacb.com/support/technical-support/

Comparison of Kinnex single-cell RNA kit vs. MAS-Seq for 10x Single Cell 3’ kit

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

# reactions

Concatenation

Compatibility

Sample multiplexing support
Workflow time

SMRT Link support
Sequencing primer
Sequencing OPLC

Run time

S-read yield

PacBi@®

12

10x Chromium Single Cell 3’ kit (v3.1)
10x Chromium Single Cell 5’ kit (v2)

4-plex using Kinnex barcoded adapters

Yes (since SMRT Link v13.1)

Kinnex sequencing primer

40-60 pM (Sequel ll/lle system)
130-160 pM (Vega/Revio system)

16-fold

2 days

MAS-Seq for 10x Single Cell 3’ kit
(102-659-600)

10x Chromium Single Cell 3’ kit (v3.1)

None

Yes (since SMRT Link v11.1)

Standard sequencing primer

85 pM (Sequel Il/lle system)
225 pM (Revio system)

Sequel Il/lie system: 30hr movie with adaptive loading
Revio/Vega system: 24hr movie with adaptive loading

~30-40 M reads (Sequel ll/lle system)
50-60 M reads (Vega system)
~100-120 M reads (Revio system)

37



Kinnex single-cell RNA experimental design considerations

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

_ Sequel Il and lle systems Vega system Revio system + SPRQ chemistry

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

<10,000 cells per sample if multiplexing 2

i i i - i ' - samples per Revio SMRT Cell (2-plex
Cell input into 10x Chromium 3,000 — 10,000 cells for running a single (non 3,000 — 10,000 cells for running a single (non- ples p (2-plex)

single cell 3’ or 5’ cDNA multiplexed) sample on one Sequel || SMRT . ) )

generation workflow Cell 8M multiplexed) sample on one Vega SMRT Cell 10,000 — 20,000 cells per sample if running a
single (non-multiplexed) sample on 1-2 Revio
SMRT Cells

Expected coverage Obtain 3,000 — 10,000 unique reads/single cell  Obtain 3,000 — 10,000 unique reads/single cell Obtain up to ~20,000 unique reads/single cell

Kinnex library prep protocol Procedure & checklist — Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300)

Single-cell cDNA input into 15-75 ng of cDNA from (1) 10x Chromium Single Cell Universal 3’ or 5’ kit; Single Cell Next GEM (v3.1 3’ or v2 5’); (2) 10x Visium HD Spatial

Kinnex library prep workflow Gene Expression kit; (3) Parse Evercode WT or WT mini kit; or (4) ArgenTag Single-Cell RNA Library Kit

SMRT Link data analysis

workflows Read Segmentation and Single-cell Iso-Seq Analysis

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

P B" 1 Kinnex single-cell concatenation kit (103-242-000) can support up to 4-plex sample multiplexing per SMRT Cell through the use of four different barcoded Kinnex terminal SMRTbell adapters during 38
qc I Kinnex single-cell RNA library construction.



Kinnex single-cell RNA method overview

Single-cell cDNA sample preparation* Kinnex library prep, sequencing & analysis

Poly(dT) Primer for 1st-strand synthesis 10x cell barcode (CBC) = 16 nt » F R F R F R R R
T 1 Unique moiecuiar identifier (UMi) = 12 nt -!!!!!!!!!!!!! -!!!!!!!!!!!!! -!!!!!!!!!!!!! !!!!!!!!!1;!!
5 3 Poly(dT) sequence = 30 nt cDNA with expected TSO artifact cDNA with template
3’ AAAAAAAAAL I 5’ structure (TSO primer l switch oligo (TSO) artifact
- { Poly(A)+ mRNA sequence at only one end) remova (TSO primer sequences
Contains Kinnex template at both ends)

PCR handle 1

-!!!zz!zzz!zg! TSO

-i O N Reverse transcription (1st-strand synthesis)
/7 GENOMICS and addition of ‘C’ bases at transcript 5’ end Kinnex PCR (16 parallel PCR Rx to
append Kinnex segmentation adapters)

5, 3!
3’ AARAAAAAAA I GGG SO 5’ . PCR1 PCR 2 PCR3... .-.PCR (n)
Template Switch -u!uuuuum Eu!uuuuu m =1 = |
Oligo (TSO)
T lat itching (f RNA to TSO Kinmex smole el Rt Pacsie . )
10 3{ GENOMICS emplate switching (from m o I e Barcoded Kinnex terminal adapter Pooling & Kinnex array formation
\ and completion of transcript extension (bcM0001-bcM0004)?
Before you begin
5o “;s rn‘%* o i.;‘
f upemm 5 = wmec”
5’ 3 ’ s‘“‘q&% 'y u!”y .Qu;‘i
3’ AAAAAAAAAL I GGG 5’ °§ D] .
i
[ O P | I_” ‘=

-* -p_u‘

\ 2nd_strand synthesis & cDNA amplification Can barcode samples during Kinnex array
PCR Primer & nuclease treatment

Kinnex terminal SMRTbell adapters?

5’ 3’ . “‘irﬁ‘%‘ f‘-i-ii%
3 e e e GGG N 57 Procedure & checklist | oEcEN e emsc:
k!;_v. !u;‘

(103-254-300)
10x Reverse —i i Anneal Kinnex sequencing primer /
PCR Primer Bind polymerase / Cleanup (ABC)
1 O JA GENOMICS Cleanup Contains Kinnex .f“““%}* PN
PCR handle 2 H BCclM B HREBC::; Jj
klu_v!f’ —

5’ Sl 3’ ' Purified polymerase-bound .
3’ NN [CEC] [UMI] 2AAAAAAAAAY I CCC 5’ 16-segment Kinnex library e

& data analysis

é SMRT Link read segmentation
© & single-cell Iso-Seq analysis 39

* Refer to 10x Genomics Support website to download 10x Chromium single cell 3'/5’ reagent kit user guides. 2 Kinnex adapter barcode sequences can be downloaded from SMRT Link Data Management module.

10x barcoded single-cell cDNA for input into
PacBio Kinnex library construction

Sequel ll/lle, Vega
Min. cDNA input for TSO artifact removal step = 15 ng or Revio system
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https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
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https://www.10xgenomics.com/support
https://www.pacb.com/support/software-downloads/

Kinnex single-cell RNA library preparation procedural notes

Library insert generation

TSO PCR SMRTbell bead TSO removal SMRTbell bead Kinnex PCR SMRThbell bead
cleanup cleanup (16-mer) cleanup

Kinnex PCR
Set up Kinnex PCR reactions ON ICE

TSO PCR

*+  Setup TSO PCR reactions ON ICE using the CORRECT TSO PCR primer set (3’ 10x

cDNA — 3’ TSO PCR primer; 5 10x cDNA — 5 TSO PCR primer)
. PCR polymerase 3'—>5’ exonuclease activity negatively impacts amplification yield
if prepared at room temp.

TSO removal [ Video demonstration ]
. IMPORTANT: For bead capture steps, allow enough time for beads to magnetize as
binding buffer is highly viscous; pipette mix with care and avoid generating bubbles

. Wide-bore pipette tips are recommended to help minimize foaming (specifically
when resuspending Kinnex capture beads)

. Fully resuspend beads during all wash steps to remove artifact cDNA effectively
. Fully resuspend beads before DNA quantification using Qubit dsDNA HS assay

SMRTbell bead cleanup

*  Prior to Kinnex array formation, perform a 1.5X SMRTbell bead cleanup

. If the cDNA contains smaller fragments <200 bp, it is recommended to increase
the SMRTbell cleanup bead ratio to 1.8 — 2.0X

Kinnex array formation

Kinnex PCR

. PCR polymerase 3'—»5’ exonuclease activity negatively impacts amplification yield if
prepared at room temp.

Perform Kinnex PCR using 25 ng of cDNA after TSO removal step

SMRThbell bead DNA damage SMRThbell bead Nuclease SMRThbell bead
Kinnex digestion
cleanup repair cleanup treatment cleanup

Kinnex digestion

. Recommended input amount to proceed with Kinnex array formation is 5 ug of
Kinnex PCR amplicons
. Proceeding with <3 ug is not recommended since lower input amounts may lead
PaCBi'J insufficient final library yields to enable optimal sequencing results

Final SMRTbell bead cleanup

Perform 1.0X SMRTbell bead cleanup on final library

40


https://youtu.be/DFDj1PWUNvc

Example Kinnex single-cell RNA library preparation QC results
Kinnex single-cell 3' RNA library prepared with human cDNA

Kinnex PCR DNA sizing QC (Single-cell 3’ cDNA) Final Kinnex single-cell RNA library QC
27556
[FU] %) 26000-
~1 kb size mode 9 o ~13 kb size mode
250~
09 22000~
’3) 20000~
200~ y o
& 16000~
150 g -
120001
100 pr
m_
50 i paes
m_
0+ ]\ S 2000~ lg /J% §
0 | 1 1 [Nl Ll 1
LI | | | | | | | | | | | o 2 § 883 28 2
35 100 150 300 400 500 600 1000 3000 10380 [bp] ; S°(§§ 98 3
Example Bioanalyzer DNA sizing QC analysis results for Kinnex PCR products generated for a 10x Example Femto Pulse DNA sizing QC analysis results for final Kinnex
Chromium single-cell 3’ cDNA samples prepared from a human cell line (HG002). single-cell RNA library.

Final Kinnex library yield is typically sufficient to load the following number of SMRT Cells: {0xisinglecell3TcBNAINput 15ing

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

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

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

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~25% when using single-cell 3' cDNA samples for

o Kinnex single-cell RNA library construction.
PacBi@®




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

Kinnex single-cell 5 RNA library prepared with human cDNA

Kinnex PCR DNA sizing QC (Single-cell 5’ cDNA)

[FUIH Lo
. eI
~1.5 kb size mode NAR
350 c?’\'
300 ——
250
200
150 $
> o
50
<@/\
0 L
LI | | | | | | | | | | |
35 100 150 300 400 500 600 1000 3000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for Kinnex PCR products generated for a 10x
Chromium single-cell 5> cDNA samples prepared from a human cell line (HG002).

Final Kinnex library yield is typically sufficient to load the following number of SMRT Cells:
» >8 SMRT Cells for Revio using SPRQ chemistry

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

Final Kinnex single-cell RNA library QC

22306~

20000- ~14.5 kb size mode

18000
16000~
14000~
12000~

10000

2001 s Ja 5
0

é I
8

0000—|
00—
88

==

< o

Size (bp)

Example Femto Pulse DNA sizing QC analysis results for final Kinnex
single-cell RNA library.

42000—|
50000
165500~

10x single cell 5’ cDNA input 15 ng
cDNA input for Kinnex array formation 5000 ng

Post-nuclease treatment 1008 ng

PacBi®

& final library cleanup yield (%) (20.2%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~25% when using single-cell 5° cDNA samples for
Kinnex single-cell RNA library construction.
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Example sequencing performance for Kinnex single-cell RNA libraries
prepared with human cDNA [ Revio system + SPRQ chemistry? ]

Kinnex single-cell RNA 5’ library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 5’ kit

Raw Data Report HiFi Read Length Read Segmentation Metrics
900,000 e Tt | K
A 15.3 kb Mean contain 18-segment artays .
100,000 MOSt CCS read |engthS - 100000 800,000 - HiFi Read Length g y - 1ax
. are ~10 — 20 kb —
v 700,000 —
£ 5056 . o For Revio Kinnex single-cell RNA samples —
¥ o g ©00:0007 Yield of HiFi reads is ideally >6 Million —
§ 5000 il ‘G 500,000 Yield of segmented reads is ideally >100 Million N -
3 8 E 400,000 Mean S-read length will depend on size = -
- c distribution of input 10x single cell cDNA (ideally —P
& 1000 3 300,000 >600 bp) | B
B . 200,000 1 % of reads with full arrays is ideally >80% o«
. Mean array size is ideally 215 segments Il -
- 100,000 A =
1 0 i " , - 1x
‘\00 ’\'@ "PQ \9“0 ,L_QQQ ‘,.QQQ Q§ @Q "PBQQ &Q 6 5.600 10'b00 15'000 20,000 25'600 30'600 35'600 o 2500 5000 7500 loﬂﬂﬂnea;lz::;h b;5000 17500 20000 22500 25000
S S - :
Polymerase Read Length HIFI Read Length' bp
Raw Base Yield 1,539 Gb HiFi Reads 9.4 M Input HiFi Reads 9,408,444
Mean Polymerase Read Length 90.2 kb HiFi Base Yield 144.4 Gb Segmented reads (S-reads) 144,801,149
. o . Percent of reads with full arrays 92.59%
Mean array size 15.39
Example sequencing metrics for a human Kinnex single-cell RNA 5’ For human Kinnex single-cell RNA libraries, per-Revio SMRT Cell HiFi For Kinnex single-cell RNA libraries, per-Revio SMRT Cell
library sample run on a Revio system with Revio SPRQ polymerase kit read counts were typically >6 Million depending on the final library segmentation read counts were typically >100 Million.

/ 140 pM on-plate loading concentration (OPLC) / 24-hrs movie time. insert size and P17 loading performance.

PGCB.‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter43
I library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



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

Kinnex single-cell RNA 3’ library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 3’ kit

Raw Data Report HiFi Read Length Read Segmentation Metrics
1,200,000 o e M -
y ength 15.4 kb Mean contain 18-segment artays .
36,660 ost CCS read lengths 100000 1050000{ HiFi Read Length g y —
o are ~10 — 20 kb —
5 B i “ 900.0009 For Revio Kinnex single-cell RNA samples i
g‘ ' 1] . . . . o - 11x
3 10000 2 750,000 Yield of HiFi reads is ideally >6 Million S
§ 5,000 i ‘g 5 Yield of segmented reads is ideally >100 Million | B
b= 5] « 600,000 . . | K
-~ O 9 Mean S-read length will depend on size B
g 1 E 4500001 distribution of input 10x single cell cDNA (ideally
£ 1000 S ' e
= >600 bp) M -
” w0 300,000 1 % of reads with full arrays is ideally >80% -
20 « Mean array size is ideally 215 segments ;. -
150,000 R
| | .-
O o 0 ' -...“.. ! OD 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
I I G A 0 5,000 10,000 15000 20,000 25,000 30,000 Read length, bp
6 R S
Polymerase Read Length Read Length' bp
Raw Base Yield 1,570 Gb HiFi Reads 9.6 M Input HiFi Reads 9,605,565
Mean Polymerase Read Length 86.5 kb HiFi Base Yield 148.1 Gb Segmented reads (S-reads) 149,894,918
27% Mean HiFi Read Length 15.4 kb Mean length of S-reads 963 bp
. - . Percent of reads with full arrays 92.24%
72% Median HiFi Read Quality Q29
Mean array size 1561
0% HiFi Read Mean # Of Passes 8 (concentration factor) .
Example sequencing metrics for a human Kinnex single-cell RNA 3’ For human Kinnex single-cell RNA libraries, per-Revio SMRT Cell HiFi For Kinnex single-cell RNA libraries, per-Revio SMRT Cell
library sample run on a Revio system with Revio SPRQ polymerase kit read counts were typically >6 Million depending on the final library segmentation read counts were typically >100 Million.
/ 140 pM on-plate loading concentration (OPLC) / 24-hrs movie time. insert size and P17 loading performance.

PGCB.‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter44
I library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.



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

Kinnex single-cell RNA 3’ library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 3’ kit
Raw Data Report HiFi Read Length Read Segmentation Metrics

1,200,000 - . . 16x
S Maijority of HiFi reads [ |
. 14.8 kb Mean contaijn 123/-se ment arrays i
siiis Most CCS read lengths 1050.000{ HiFi Read Length g Y; —
— are ~10 — 20 kb o -
e , 900.000 N =
§ 2000 ® For Vega Kinnex single-cell RNA samples M
% 10000 & 750,000 4 . A .. i - 10x
) w0y = Yield of HiFi reads is ideally >4 Million B
% o g’ ; 600,000 - Yield of segmented reads is ideally >50 Million M -
Q
§ 2,900 100 ‘E’ 450,000 | Mean S-read length will depend on size Il -
£ 1000 3 distribution of input 10x single cell cDNA M -
- ) 300,000 1 (ideally >600 bp) = .
- % of reads with full arrays is ideally >80% -
150,000 - e i
1o Mean array size is ideally 215 segments K
1 1x
@e ’\,Qb @Q .000 QQQ QQQ QQQ QQQ QQQ Q°° 0- 0 5'000 10'000 15'000 20‘000 25'600 30"000 00 2500 5000 7500 lonﬂﬂnea;lz::;h b;5000 17500 20000 22500 25000
YoM e oS B e Read Length, bp '
Polymerase Read Length
Mean Polymerase Read Length 94.1 kb HiFi Reads 4.4M Input HiFi Reads 4,372,029
Loading Level 71% HiFi Base Yield 64.9 Gb Segmented reads (S-reads) 68,570,669
Example sequencing metrics for a human Kinnex single-cell RNA 3’ Mean HiFi Read Length 14.8 kb Mean length of S-reads 924 bp
library sample run on a Vega system with Vega polymerase kit / 150 Percent of reads with full arrays 93.78%
pM on-plate loading concentration (OPLC) / 24-hrs movie time. Median HiFi Read Quality Q29
Mean array size 15.68
HiFi Read Mean # of Passes 9 (concentration factor) .
For human Kinnex single-cell RNA libraries, per-Vega SMRT Cell HiFi For Kinnex single-cell RNA libraries, per-Vega SMRT Cell
read counts were typically >4 Million depending on the final library segmentation read counts were typically >50 Million.

insert size and sample loading performance.

P CBi‘ 1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter45
q library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.
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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 Kinnex full-length RNA kit for sequencing on PacBio long-read systems

‘ ™~ Kinnex full-length RNA library barcoding options

= ' A Kinnex full-length RNA library preparation procedure supports up to 48-plex sample
Kinnex full-length RNA kit Kinnex PCR 8-fold kit multiplexing through combined use of:
(103-072-000) 103-071-600 (12 o) —12 different barcoded cDNA amplification PCR primers

Kinnex concatenation kit

103-071-800 (12 rxn) — 4 different barcoded Kinnex terminal SMRTbell adapters
SMRTbell cleanup beads
102-158-300 Sample 1 cDNA Sample 3 cDNA Sample 11 cDNA
Iso-Seq express 2.0 kit! Elution buff - S SRt Sanpe S DA BEISE55 sample 12 cDNA
. ution buffer cDNA synthesis Sample 2cDNA  Sample 4 cDNA S5 EEEEEEEEEH A
103-071-500 (24 rxn) | . 101-633-500 . o B
PacBio Documentation ¢ Pool
(103-238-700)
z!!zz!!z!!m !!!!!!!!! !!!!!!!!!
Overview Kinnex PCR D _
| B S5 BFEEF C | (D |sa FErrrrrrrE mem L P SUEEEEES G
Samples 1-24
Workflow time 1.5 days (for up to 24 samples) ¢ Pool
o >8 SMRT Cells for Revio using SPRQ™ chemistry

Eil#lwgflr\'g:a?yMFE{rep Cells per >2 SMRT Cells for the Vega or Revio (non-SPRQ) systems _‘s“w&% 4/;-*“%"

>4 SMRT Cells for Sequel ll/lle systems Array formation . BcEN o l_{i::%

ey nns?® ‘ -’.-4\!"69
Kinnex library template (~18 kb) containing 8
Quality/size distribution RIN (RNA integrity number) >7.0 concatenated full-length cDNA segments
Quantity 300 ng per library (minimum concentration 43 ng/uL per library)
fﬂ—ﬁ%
. . - LTI CETTTTTTT Y -g;, ::1
+ Kinnex full-length RNA library prep protocol uses Kinnex full-length (’m < WEREE ey s
- - 1
RNA kit and Iso-Seq express 2.0 kit Kinnex cDNA Sample barcode Kinnex segmentation adapters Barcoded Kinnex terminal
(bc01-bc12) (A,B,C,D,E, F,G,H, Q) SMRTbell adapter

* Do not use SMRTbell prep kit 3.0 with this protocol

(bc01-bc04)

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


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

Comparison of Iso-Seq express 2.0 kit vs. Iso-Seq express oligo kit

Iso-Seq express 2.0 kit Iso-Seq express oligo kit
(103-071-500) (101-737-500)

Includes Iso-Seq Express template switching oligo, barcoded cDNA Includes Iso-Seq express template switching oligo and non-barcoded
Description PCR Primers, and other reagents needed for performing 1st-strand cDNA PCR Primer to be used in conjunction with third-party reagents
P cDNA synthesis and PCR amplification of cDNA products for performing 1st-strand cDNA synthesis and PCR amplification of

cDNA products

# reactions 24

Storage Refer to product insert for storage instructions -70°C to -80°C

Compatible SMRTbell library Standard (non-concatenated) library Standard (non-concatenated) library

types Kinnex (concatenated) library

. . Includes 12 barcoded Iso-Seq PCR primers (bc01 — bc12) forup to 12-  Requires additional purchase of barcoded PCR primers for cDNA
Sample multiplexing support

plex sample multiplexing amplification from a third-party vendor
Iso-Seq RT buffer Iso-Seq template switch oligo Iso-Seq Express template switching oligo
. Iso-Seq RT primer mix Iso-Seq cDNA amplification Iso-Seq Express cDNA PCR Primer
Kit contents . )
Iso-Seq RT enzyme mix primer
Iso-Seq cDNA PCR mix Iso-Seq primers (bc01 — bc12)
SMRT Link support for YES (select ‘Iso-Seq v2 Barcoded cDNA Primers’ for primer settouse  YES (select ‘Iso-Seq 12 Barcoded cDNA Primers’ or ‘Custom cDNA
barcoded cDNA primer Iso- for Iso-Seq analysis application) Primers’ for primer set to use for Iso-Seq analysis application)

Seq libraries

PacBi® 48



Kinnex full-length RNA experimental design considerations

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

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

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

Experimental goal

Example study design

Disease vs. normal tissues with multiple

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

Target depth of coverage per sample

10 M reads per sample 5 M reads per sample 5 M reads per sample

Sample multiplexing?’

Sequel Il/lle system: Up to 2 samples per
SMRT Cell 8M (2-plex)

Vega system: Up to 3 samples per Vega
SMRT Cell (3-plex)

Revio system + SPRQ: Up to 6 samples
per Revio SMRT Cell (6-plex)

Sequel ll/lle system: Up to 3 samples per SMRT Cell 8M (3-plex)
Vega system: Up to 6 samples per Vega SMRT Cell (6-plex)

Revio system + SPRQ: Up to 12 samples per Revio SMRT Cell (12-plex)

Expected data throughput (per SMRT Cell)

Sequel ll/lle system: Up to 20 M reads divided by N samples
Vega system: Up to 30 M reads divided by N samples
Revio system + SPRQ: Up to 60 M reads divided by N samples

Kinnex library prep protocol

Total RNA input into Kinnex library prep
workflow

SMRT Link data analysis workflows

Community data analysis tools

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

300 ng total RNA (RIN 27) for 1st-strand cDNA synthesis

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

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

P B" 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 Kinnex 49
qc I terminal SMRTbell adapters during Kinnex full-length RNA library construction.


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

Kinnex full-length RNA method overview

Full-length cDNA synthesis & amplification

Poly(A)+ mRNA template Contains Kinnex
Minimum total RNA input for PCR handle 1
’ I 7 AAAAAAAAA 3’
cDNA synthesis = 300 ng 5 3

3 TTTTTTTTTT I 5°

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

5’ GGG I £ AAARAARAR 3
3’ CCC «mm mm o o s mm TTTTTTTTTT I 5

Template switching (from mRNA to TSO)

and completion of transcript extension

5 GGG I, 7.7 AAAARARA 3
3 == == == CcCC I T TTTTTTTTT I 5

Forward (F) PCR Primer 2nd.strand synthesis & cDNA amplification

(Barcoded Iso-Seq primer bcXX?)

BC TSO
5’ o) 3
3’ CCC I TTTTTTTTTT A 5°

I
Reverse (R) PCR Primer

Contains Kinnex cl (Iso-Seq cDNA amplification primer)
PCR handle 2 SEREI
& equal-mass pooling

F R
5 BC 750 3
3 CCC MEAERG AN TTTTTTTTTT I 5

Pooled barcoded full-length cDNA for

Can barcode up to 12
samples during cDNA
amplification step using
PacBio barcoded Fwd
Iso-Seq primers?

input into Kinnex library construction

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

g Kinnex library prep, sequencing & analysis

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

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

Kinnex PCR (8 parallel PCR Rx to
append Kinnex segmentation adapters)

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

Pooling & Kinnex array formation

Barcoded Kinnex terminal adapter
(bcM0001-bcM0004)?

fafii‘"‘
cl e mmec:
*?Q’s_ug,.&j
C BC D | .
P
B 50 memec:
%Q's_ug:&’;

Can also barcode samples during Kinnex array

formation using up to 4 different barcoded .
Kinnex terminal SMRTbell adapters? l LG UL DL TR L TR UL T

as

P N T,
BCHN B BC C 8¢ T B t_u‘f H
- Horyanns?
Anneal Kinnex sequencing primer /

Bind polymerase / Cleanup (ABC)

G, w
Q“ ) LT ii‘is“‘ “:‘1
§ ZBCHNMTE B |BC C _BC {rYs [5G EelBC 4:

LPPY ’.!!!_

Purified polymerase-bound

8-segment Kinnex library Long-read sequencing

& data analysis

é SMRT Link read segmentation
© & Iso-Seq analysis 50

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

Sequel ll/lle, Vega
or Revio system



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

Kinnex full-length RNA library preparation procedural notes

. Library insert generation ll. Kinnex PCR
Kinnex PCR Pool + SMRTbell
(8-mer) bead cleanup
cDNA amplification Kinnex PCR
. Set up on ice and add PCR reaction to thermal cycler after the lid has preheated to «  Can transfer entire volume of primers to PCR tubes for ease of use with multi-channel
105°C to avoid digestion of primers by polymerase exonuclease activity pipettes (8 primer mix tubes)
. Barcoded primers are used during cDNA amplification . Set up on ice and add PCR reaction to thermal cycler after lid has preheated to
« 12 barcoded forward primers (bc01-bc12) available for use in combination with 105°C to avoid digestion of primers by polymerase exonuclease activity

Iso-Seq cDNA amplification primer
Pooling of 8 Kinnex PCR products + SMRTbell bead cleanup

SMRTbell bead cleanup _ _ _
*  Pool exactly 23 uL from each Kinnex PCR reaction for a total combined volume of 184
. Previous non-Kinnex full-length RNA (bulk monomer) Iso-Seq protocol (Procedure & pL
checklist — Preparing Iso-Seq libraries using SMRTbell prep kit 3.0 [102-396-000]) . Add exactly 193 }J.L of SMRTbell CIeanup beads (105X)
offered 3 options for post-cDNA amplification SMRTbell bead cleanup: 0.82X, 0.86X,
and 0.95X — For simplification, Kinnex full-length RNA protocol now only specifies to
use 0.9X

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

Kinnex array formation

DNA damage SMRTbell bead Nuclease SMRTbell bead
Kinnex digestion / Ligation
repair cleanup treatment cleanup

Kinnex digestion Final SMRTbell bead cleanup

+  Recommended input amount to proceed with Kinnex array formation is 5 pg of Kinnex *  Perform 1.0X SMRTbell bead cleanup on final library
PCR amplicons

. Proceeding with <3 ug is not recommended since lower input amounts may lead to
insufficient final library yields to enable optimal sequencing results

PacBi® 51



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] QP(J’
250 ~1.9 kb size mode ,ﬁ;o"*
5,
i P —
200 \“}
o .
N
150
K
&
100 %
I I I I | [ I I I I I I I I
35 100 150 200 300 400 500 700 2000 10380 [bp]

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

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

» >8 SMRT Cells for Revio using SPRQ chemistry

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

Final Kinnex full-length RNA library QC

10862

16201

16 kb size mode

1000 J
0 »

1300~
, 10000-
8
42000
50000
185500

I}
m
T

2

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

Total RNA input for cDNA synthesis 300 ng

cDNA input for Kinnex array formation 5900 ng

Post-nuclease treatment 1460 ng
& final library cleanup yield (%) (24.7%)

PacBi®

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 [ Revio system + SPRQ chemistry’ ]

Kinnex full-length RNA library for universal human reference RNA (UHRR) sample

Raw Data Report

100,000 Most CCS read lengths . 100000
are ~10 — 20 kb

50,000
10000
20,000

10,000

1000
5,000

Counts

2,000
100

Processed Read Length

1,000

500

200

100

o S & o s ®
A L S S K

1,442 Gb
71.9kb
20%
80%
1%

Example sequencing metrics for a Universal Human Reference RNA
(UHRR) Kinnex full-length RNA library sample run on a Revio system
with Revio SPRQ polymerase kit / 160 pM on-plate loading
concentration (OPLC) / 24-hrs movie time.

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

HiFi Read Length Read Segmentation Metrics

1,200,000 14.0 kb Mean Maj_orlty of HiFi reads
contain 8-segment arrays

@
=

1,050,000 HiFi Read Length

~
=

400000

900,000 -

=
13

) For Revio Kinnex full-length RNA samples . o

E 750,000 Yield of HiFi reads is ideally >6 Million . o

"E 600,000 4 Yield of segmented reads is ideally >50 Million

2 ' Mean S-read length will depend on size distribution . o

€ 450,000 of cDNA sample (ideally >1,500 bp) 3

= % of reads with full arrays is ideally >80% .
300.0001 Mean array size is ideally >7.0 segments . 2

150,000 - ‘

- o

0 5000 10,000 15,000 20,000 25,000 30,000
Read Length, bp

0

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Read length, bp

HiFi Reads 10.4 M Input HiFi Reads 10,404,037
HiFi Base Yield 146.6 Gb Segmented reads (S-reads) 81,012,128
Mean HiFi Read Length 14.0 kb Mean length of S-reads 1,758bp
. . . Percent of reads with full arrays 94.55%
Median HiFi Read Quality Q32
Mean array size 779
HiFi Read Mean # of Passes 7 (concentration factor) '
For UHRR Kinnex full-length RNA libraries, per-Revio SMRT Cell HiFi For UHRR Kinnex libraries, per-Revio SMRT Cell segmentation read
read counts were typically >6 Million depending on the final library counts were typically >50 Million.

insert size and P17 loading performance.
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Example sequencing performance for Kinnex full-length RNA libraries
prepared with human cDNA [ Vega system? ]

Kinnex full-length RNA library for universal human reference RNA (UHRR) sample

Raw Data Report HiFi Read Length Read Segmentation Metrics

540,000 4 Maiori =0
100000 ajority of HiFi reads
14.0 kb Mean Jority o
siiies Most CCS read lengths g 480,000 1 HiFi Read Length contain 8-segment arrays
are ~10 — 20 kb . .
: 10000 420,000 -
£ 20000 5 For Vega Kinnex full-length RNA samples b
) S 360,000 -
c ! 0 =" o g
2 10000 1000 g Yield of HiFi reads is ideally >2.5 Million . o
k] 8 300,000 1 . o —_
g s s kS Yield of segmented reads is ideally >20 Million
S = . . . . .
g = 2 240,000 Mean S-read length will depend on size distribution o
g;) 2,000 100 E
8 of cDNA sample (ideally >1,500 b
g 1,000 3 180,000 - p ( y .’ . p) . *
b % of reads with full arrays is ideally >80%
N 120.000 1 Mean array size is ideally >7.0 segments . 2
200
- 60,000 - .
1
0l - e
@0 wﬁb @Q \‘000 "'QOQ ‘,9°Q ngﬁb 0900 900 0906 5,000 10'000 15'000 20'000 25'000 30'000 1] 2500 5000 7500 lﬂﬂﬂDReadlf::‘;hl b;SODD 17500 20000 22500 25000
LA Read Length, bp

Polymerase Read Length

Mean Polymerase Read Length 95.3 kb HiFi Reads 46 M Input HiFi Reads 4,642,616
Loading level 61% HiFi Base Yield 65.0 Gb Segmented reads (S-reads) 35,917,435
Example sequencing metrics for a Universal Human Reference RNA Mean HiFi Read Length 14.0 kb Mean length of S-reads 1,759 bp
(QHRR) Kinnex fuII-Iength RNA library sample run on a Vega systgm : — - Percent of reads with full arrays 94.14%
with Vega polymerase kit / 130 pM on-plate loading concentration Median HiFi Read Quality Q35
(OPLC) / 24-hrs movie time. Mean array size 774
HiFi Read Mean # of Passes 11 (concentration factor) .
For UHRR Kinnex full-length RNA libraries, per-Vega SMRT Cell HiFi For UHRR Kinnex libraries, per-Vega SMRT Cell segmentation read
read counts were typically >2.5 Million depending on the final library counts were typically >20 Million.

insert size and sample loading performance.

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

library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell. 54
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Kinnex 16S rRNA library preparation procedure description

Procedure & checklist — Preparing Kinnex libraries from 16S rRNA amplicons (103-238-800) describes the workflow for constructing Kinnex
libraries from full-length 16S amplicons using the Kinnex 16S rRNA Kkit* for sequencing on PacBio long read systems

I Kinnex full-length 16s rRNA library barcoding options
Kinnex PCR 12-fold kit
103-071-700 (12 rxn)
Kinnex 16S rRNA library preparation procedure supports up to 1,536-plex
Kinnex 16S rRNA kit K"}'(‘,Z’_‘O‘;‘T_‘;’SE,‘*('}Z‘:;?)"“ sample multiplexing through combined use of:
(103-072-100) _ — 12 different 16S barcoded Forward PCR primers?’
SMRTbell cleanup beads — 32 different 16S barcoded Reverse PCR primers?’
102-158-300 — 4 different barcoded Kinnex terminal SMRTbell adapters
Concatenation factor .
| Concatenation factor Elution bufer
e _— 12-fold 101-633-500 16S amplicon 16S amplicon Sample 5 Sample 383
: : L rrrp— [SiF R S1R) [S3F S2F SR 165 amplicon Eobroor Sample 384
acblo pocumentation generation 16S amplicon 16S amplicon [ sasar BEEH saser |
(103-238-00) [ S2F EEEE S2R| [ S4F FFEE S4R |
& Pool
Kinnex PCR Aty C SFEES G O
Samples 1-384 [ B_[SSEERESSR C [ D[St siR nen L P SRR OO
Workflow time 1.5 days for up to 96 samples & Pool
>8 SMRT Cells for Revio using SPRQ™ chemistry

Number of lls per lib lls for th io (non- £, g

umber of SMRT Cells per library Prep >2 SMRT Cells for the Vega or Revio (non-SPRQ) systems Array formation § -] A ISIFCE-SIR B [S5F FEES5R C |SF CEEH SOR NYYE|see FEEEEEceel (|- oird Y

>10 SMRT Cells for Sequel II/1le “—’f {%‘u”’;

Kinnex library template (~18 kb) containing 12

Metagenomic DNA mass Total genomic DNA of 1-2 ng per metagenomic sample concatenated full-length 16S amplicon segments

+ Kinnex full-length RNA library prep protocol uses Kinnex 16S rRNA

= 3

16s Sample barcodes Kinnex segmentation adapters : Barcoded Kinnex terminal

(Kinnex16S_Fwd_01 — 12 (A,B,C,D,E,F, SMRTbell adapter
and Kinnex16S_Rev_13 — 44) G H, 1,4 KL Q) (bcO1-bc04)

kit
* Do not use SMRTbell prep kit 3.0 with this protocol

[ ]
PGCBI‘ 1 16S barcoded Forward and Reverse PCR primer oligos (HPLC purified) are not included in Kinnex 16S rRNA kit and must be supplied by users through a third-party oligo vendor.


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

Kinnex 16S rRNA experimental design considerations

Kinnex 16S rRNA application use case recommendations for PacBio systems

Revio system
_ Sequel Il and lle systems Vega system + SPRQ chemistry

Experimental goal Determine the microbial diversity (phylogeny and taxonomy) of bacteria in a metagenomic sample

Up to 384 samples per SMRT Cell 8M Up to 1,152 samples per Vega SMRT Cell  Up to 1,536 samples per Revio SMRT Cell

Sample multiplexing? (384-plex) (1,152-plex) (1,536-plex)

Expected coverage per sample? 96-plex 208 K 96-plex 416 K 96-plex 729 K
192-plex 104 K 192-plex 208 K 192-plex 364 K
384-plex 52 K 384-plex 104 K 384-plex 182 K
768-plex 26 K 768-plex 52 K 768-plex 91K
1,152-plex 17K 1,152-plex 34 K 1,152-plex 60 K
1,536-plex 13K 1,536-plex 26 K 1,536-plex 45 K

Kinnex library prep protocol Procedure & checklist — Preparing Kinnex libraries from 16S rRNA amplicons (103-238-800)

Metagenomic DNA input amount input . :
into 16S gene amplification 1-2 ng of input gDNA per metagenomic sample

1.68 amplicon DNA input into Kinnex 35 ng of purified pooled 16S amplicon DNA
library prep workflow

SMRT Link data analysis workflows Read Segmentation

Community data analysis tools pb-16S-nf

1 Kinnex concatenation kit (103-071-800) can support up to 1,536-plex sample multiplexing through the combined use of 12 different 16S barcoded Forward PCR primers + 32 different 16S barcoded

Reverse PCR primers and 4 different barcoded Kinnex terminal SMRTbell adapters during Kinnex 16s rRNA library construction.
2 With proper full array formation and adequate sequencing, one SMRT Cell on the Sequel Il, lle, Vega and Revio systems are expected to achieve 20-25 million, 30-40 million and 70-80 million 16S

[ ]
PGCBI‘ sequences, respectively. For most 16S analysis applications, typically aim for ~30-50 K reads/sample.



Kinnex 16S rRNA method overview

Full-length 16S gene amplification

EErrizssszassasazsaszzrese

Recommended gDNA input for full-length

16S PCR amplification = 1-2 ng

Bacterial gDNA fragments isolated from metagenomic samples
Can barcode up to 384
samples during 16S

PCR amplification of
full-length 16S genes
gene amplification step

g using PacBio barcoded
/ Fwd and Rev primers’
Ao

.,‘ aple plate layout for 96-plex PCR design
%3ing 12 different 16S Barcoded Forward
Primers and 8 different 16S Barcoded

Reverse Primers.

OOOOOOOOOOOO

To multiplex 384 samples, use 12 barcoded
Fwd primers + 32 barcoded Rev primers and
set up four 96-well PCR reaction plates.

Forward (F) PCR primer
(Kinnex16S_Fwd_ XXT)

Reverse (R) PCR primer
(Kinnex16S_Rev_ XXT)

Fwd BC
5 wd B _ RevBC K¥
3 vd B LIBRARY INSERT Rev B 5

Dual-barcoded full-length 16S amplicon product

Equal-volume pooling &
cleanup

Contains Kinnex
PCR handle 1

Contains Kinnex
PCR handle 2

Pooled barcoded full-length 16S amplicons
for input into Kinnex library construction

1 12 different 16S barcoded Forward PCR primers + 32 different 16S barcoded Reverse PCR primers are available
for 16S gene amplification step to multiplex up to 384 samples.

4 Kinnex library prep, sequencing & analysis

F R F R F R F R
Fwd BC 1!!!!!!1!!!!! Fwd BC !!!!!!!!!!!!! Fwd BC 1!!!!!!1!!!!! Fwd BC !!!!!!!!!!!!!

Amplified 16S products containing a different PacBio barcode at each end (Fwd BC = Rev BC)

Kinnex PCR (12 parallel PCR Rx to
append Kinnex segmentation adapters)

PCR1 PCR 2 PCR3... ...PCR (n)

Pooling & Kinnex array formation

Barcoded Kinnex terminal adapter
(bcM0001-bcM0004)?

“;iﬁra.%‘ .i_ii%
:: %!u!!!!!!!!!!!u!!!!!!!!-3{ ‘5
“;srn:%u_-!”;, %’suﬁj
H ‘:‘"_ BC !”!!!_ B [BC !!_!!_!!_ C |BC !!!!!!_ P
o N
Sv_u*
Can also barcode samples during Kinnex array
formation using up to 4 different barcoded
Kinnex terminal SMRTbell adapters? (L G e © Dl e (R 1S
. Ll
£, &

s
;ﬁgg_!!!! BC| B |BC HHHHEE BC. C |BC HHHH BC IFXE BC !!_!;!!:_:;_’ :J
:_._135’,9, ’u_!-‘

l Anneal Kinnex sequencing primer /
Bind polymerase / Cleanup (ABC)

w, S
o S,

> )
L i
;ﬁ!!!!!! BC B BCHHBC C [BC !!!;!!!g;;g!;;;? ;
, J
p_u,j’ '!.’"_

LTI

LT

Purified polymerase-bound

12-segment Kinnex library Long-read sequencing

& data analysis
==

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

Sequel ll/lle, Vega

Third- i
o Revio system ird-party metagenomic
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https://www.pacb.com/support/software-downloads/

Kinnex 16S rRNA library preparation procedural notes

. Library insert generation ll. Kinnex PCR
Kinnex PCR SMRTbell bead
(12-mer) cleanup
PCR amplification of full-length 16S genes Kinnex PCR
. Customer supplies Kapa PCR mix (HiFi HotStart ReadyMix) and oligos . Can transfer entire volume of primers to PCR tubes for ease of use with multi-channel
«  Up to 384-plex can be done at this point using combinatorial indexing pipettes (12 primer mix tubes)
+  Setup on ice and add PCR reaction to thermal cycler after the lid has preheated to *  Setup onice and add PCR reaction to thermal cycler after lid has preheated to
105°C to avoid digestion of primers by polymerase exonuclease activity 105°C to avoid digestion of primers by polymerase exonuclease activity

SMRTbell bead cleanup

*  Pool exactly 23 uL from each Kinnex PCR reaction for a total combined volume of 276
pL
*  Add exactly 304 uL of SMRTbell clean up beads (1.1X)

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

Kinnex array formation

DNA damage SMRTbell bead Nuclease SMRTbell bead
Kinnex digestion / Ligation
repair cleanup treatment cleanup

Kinnex digestion Final SMRTbell bead cleanup

. Recommended input amount to proceed with Kinnex array formation is 5 pg of Kinnex . Perform 1.0X SMRTbell bead cleanup on final library
PCR amplicons

. Proceeding with <3 ug is not recommended since lower input amounts may lead to
insufficient final library yields to enable optimal sequencing results

PacBi®
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Example Kinnex 16S rRNA library preparation QC results

Kinnex full-length 16S RNA library prepared from mock microbial community genomic DNA
16S amplicon DNA QC

[FU] /\6\,
1.7 kb size mode *
1000
500
o

% ¥

I I I I I I I [ I I I I

35 100 150 200 300 400 500 700 2000 10380 [bp]

Example Bioanalyzer DNA sizing QC analysis results for pooled 16S amplicon DNA samples
generated from mock microbial community genomic DNA (ATCC MSA-1003 20 Strain Staggered Mix).

Example sample multiplexing design for 1,536-plex Kinnex 16S rRNA library
384-plex 16S PCR x 4-plex Kinnex adapter barcoding — Total sample multiplex level = 1,536-plex

ZymoBIOMICS
Fecal Reference
96 barcoded samples

PacBie

ZymoBIOMICS Gut
Microbiome Standard
96 barcoded samples

ATCC MSA-1002
20 Strain Even Mix
96 barcoded samples

ATCC MSA-1003
20 Strain Staggered Mix
96 barcoded samples

4 Kinnex
barcoded
adapters

Final Kinnex 16S rRNA library QC

17173

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

>8 SMRT Cells for Revio using SPRQ
chemistry

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

>10 SMRT Cells for Sequel Il/lle systems

LI

éoo
=]
—oay

2366
6525
73

=]

42000-|| 41432
185500

&
=3
8
2

1200
10000—

Size (bp)

Example Femto Pulse DNA sizing QC analysis results for final Kinnex
16S rRNA library.

gDNA input for 16S PCR 1.1 ng
16S amplicon DNA input Kinnex PCR
: . 6000 ng
products for Kinnex array formation
Post-nuclease treatment 1080 ng
& final library cleanup yield (%) (18%)

1 Post-nuclease treatment & final cleanup yields typically ranged
from ~10% to ~20% when using mock microbial community
genomic DNA for Kinnex full-length 16S rRNA library construction.
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Example sequencing performance for Kinnex 16S rRNA libraries prepared
from mock microbial community genomic DNA [ Revio system + SPRQ ]

Kinnex full-length 16S library for mock microbial community gDNA sample mixture (384-plex)

Raw Data Report

Most CCS read lengths
100,000 are ~17 — 20 kb

50,000

20,000
10,000

5,000

2,000

Processed Read Length

1,000

500

200

100

O O o Qb o @ o
R N & &
Polymerase Read Length

1,400 Gb
80.5
30%
69%
3%

0.1000

0.0100

0.0010

0.0001

0.0000

0.0000

Counts

Example sequencing metrics for a Kinnex 16S rRNA library sample
run on a Revio system with Revio SPRQ polymerase kit / 130 pM on-

plate loading concentration (OPLC) / 24-hrs movie time.

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

HiFi Read Length Read Segmentation Metrics

Maijority of HiFi reads

712000001 H;SI: e l\lll-ean h contain 12-segment arrays B
6,400,000 1 iFi Read Lengt - N
wn 5.600,000 1 - o
E 280,000 For Revio system Kinnex 16S rRNA samples - o
fg 4,000,000 4 Yield of HiFi reads is ideally >6 Million - =
5 Yield of segmented reads is ideally >70 Million B
£ 3.200,0001 Mean S-read length should be consistent with [ E
2 5 400,000 1 expected 16S amplicon length (~1.5 kb) o -
1600000 1 % of reads with full arrays is ideally >80% - »
o Mean array size is ideally >11.0 segments N -
800,000 | =

0 0 10"000 20,b00 30,‘000 40'b00 3 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000

Read Length, bp Read length, bp

HiFi Reads 7.7M Input HiFi Reads 7,713,616
HiFi Base Yield 144.5 Gb Segmented reads (S-reads) 91,255,042
Mean HiFi Read Length 18.7 kb Mean length of S-reads 1,5581bp
] - ] Percent of reads with full arrays 96.16%
Median HiFi Read Quality Q34
Mean array size 11.83
HiFi Read Mean # of Passes 7 (concentration factor) .

For Kinnex 16S rRNA libraries, per-Revio SMRT Cell HiFi read counts For Kinnex 16S rRNA libraries, per-Revio SMRT Cell segmentation
were typically >6 Million depending on the final library insert size and read counts were typically >70 Million.

P1 loading performance.
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Example sequencing performance for Kinnex 16S rRNA libraries prepared
from mock microbial community genomic DNA [ Vega system’ ]

Kinnex full-length 16S library for mock microbial community gDNA sample mixture (384-plex)

Raw Data Report HiFi Read Length

Read Segmentation Metrics

18.8 kb Mean Maijority of HiFi reads - 12x
. Most CCS read lengths 100000 3:200.000 HiFi .Rea d Lenath contain 12-segment arrays - 1x
o are ~17 — 20 kb 2,800,000 4 g - .
£ 20000 e 42,400,000 : - "
2 @ For Vega system Kinnex 16S rRNA samples - 5
- 10,000
| . w0 8 ; 2.000.0001 Yield of HiFi reads is ideally >2.5 Million B
;, 3 5 1,600,000 1 Yield of segmented reads is ideally >30 Million - ox
w _Q . .
g = 100 £ Mean S-read length should be consistent with - 5
o 4 .
& 100 2 1,200,000 expected 16S amplicon length (~1.5 kb) M -
. . 800,000 | % of reads with full arrays is ideally >80% M -
200 Mean array size is ideally >11.0 segments - =
400,000 -
100
1 1x
0 T T T T = T T T T 0.0
\GQ "915 '&Q QQQ QQQ QQQ QQQ ‘QQQ .QQQ QQQ 0 5'000 10’000 15'000 20'000 25’000 30,000 35)000 401000 0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000

Polymerase Read Length

Read Length, bp

Read length, bp

Mean Polymerase Read Length HiFi Reads Input HiFi Reads 3,464,764
Loading level HiFi Base Yield 65.0 Gb Segmented reads (S-reads) 41,088,694
Example sequencing metrics for a Kinnex 16S rRNA library sample Mean HiFi Read Length 18.8 kb Mean length of S-reads 1,558 bp
run on a Vega system with Vega polymerase kit / 130 pM on-plate Percent of reads with full arrays 95.86%
loading concentration (OPLC) / 24-hrs movie time. Median HiFi Read Quality Q31
Mean array size 11.86
HiFi Read Mean # of Passes 6 (concentration factor) :

For Kinnex 16S rRNA libraries, per-Vega SMRT Cell HiFi read counts
were typically >2.5 Million depending on the final library insert size and
sample loading performance.

For Kinnex 16S rRNA libraries, per-Vega SMRT Cell segmentation
read counts were typically >30 Million.

1 HiFi read lengths, reads/data per SMRT Cell and other sequencing performance results can vary depending on DNA sample quality, insert size, sample loading performance & movie time. Note: Shorter62
library insert sizes (<15 kb), lower DNA quality samples, and suboptimal sample loading performance may result in reduced HiFi data yields per SMRT Cell.
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Improving sequencing performance of “difficult” 16S samples

Performing AMPure PB bead size-selection on Kinnex full-length 16S rRNA libraries can help improve sample
loading of challenging metagenomic samples

Sample Name .P1 % Gb Yield Mean Length
[ Revio system ]
26 46 Q29

16S_collaborator_ SOP 18,813 bp

16S_collaborator_3.1X AMPure 80 87 18,851 bp Q28

Some bacterial 16S samples may have carry-over contaminants present leading to low sample (P7) loading
on PacBio long-read systems
— Using AMPure size-selection (3.1X 35% AMPure PB beads) can help mitigate this issue
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Technical resources for Kinnex library preparation, sequencing & data

analysis

Single-cell cDNA sample preparation literature & other resources

10x Genomics Chromium Next GEM Single Cell 3' v3.1 (Single Index) How-to Video [ Link ]
10x Genomics Chromium Single Cell 3' Reagent Kits User Guide — v3.1 (CG000204)
10x Genomics Chromium Single Cell 5' Reagent Kits User Guide — v2 Chemistry Dual Index (CG000331)

Kinnex library preparation literature & other resources

Application note — Kinnex 16S rRNA kit for full-length 16S sequencing (102-326-601)

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

Application note — Kinnex single-cell RNA kit for single-cell isoform sequencing (102-326-549)

Brochure — Scalable, cost-effective RNA sequencing with PacBio Kinnex kits (102-326-597)

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

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

Procedure & checklist — Preparing Kinnex libraries from 16s rRNA amplicons (103-238-800)

Technical overview — Kinnex kits for single-cell RNA, full-length RNA and 16S rRNA sequencing (103-343-700)
Technical overview — Kinnex library preparation for full-length 16S rRNA gene sequencing (103-344-800)
Technical overview — Kinnex library preparation using Kinnex full-length RNA kit (103-344-700)

Technical overview — Kinnex library preparation using Kinnex single-cell RNA kit (103-344-600)

Video tutorial — PacBio Kinnex single-cell RNA TSO artifact removal demo for Kinnex single-cell RNA kit [ Link ]
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)

PacBi®

65


https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-16S-rRNA-kit-for-full-length-16S-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-16S-rRNA-kit-for-full-length-16S-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-16S-rRNA-kit-for-full-length-16S-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-16S-rRNA-kit-for-full-length-16S-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-16S-rRNA-kit-for-full-length-16S-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Application-note-Kinnex-single-cell-RNA-kit-for-single-cell-isoform-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Kinnex-brochure.pdf
https://www.pacb.com/wp-content/uploads/Kinnex-brochure.pdf
https://www.pacb.com/wp-content/uploads/Kinnex-brochure.pdf
https://www.pacb.com/wp-content/uploads/Kinnex-brochure.pdf
https://www.pacb.com/wp-content/uploads/Kinnex-brochure.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-using-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
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
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-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.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-kits-for-single-cell-RNA-full-length-RNA-and-16S-rRNA-sequencing.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-kits-for-single-cell-RNA-full-length-RNA-and-16S-rRNA-sequencing.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-for-full-length-16S-rRNA-amplicon-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-for-full-length-16S-rRNA-amplicon-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-for-full-length-16S-rRNA-amplicon-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-for-full-length-16S-rRNA-amplicon-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-for-full-length-16S-rRNA-amplicon-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-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
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-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
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-full-length-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-single-cell-RNA-kit.pdf
https://www.pacb.com/wp-content/uploads/Technical-overview-Kinnex-library-preparation-using-Kinnex-single-cell-RNA-kit.pdf
https://youtu.be/DFDj1PWUNvc
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/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
https://www.pacb.com/wp-content/uploads/Whitepaper%E2%80%93Bulk-and-single-cell-isoform-sequencing-for-human-disease-research.pdf
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https://www.10xgenomics.com/support/single-cell-immune-profiling/documentation/steps/library-prep/chromium-single-cell-5-reagent-kits-user-guide-v-2-chemistry-dual-index

Technical resources for Kinnex library preparation, sequencing & data
analysis (cont.)

Data analysis resources

Application note — Bioinformatics tools for full length isoform sequencing (102-326-593)
SMRT Link Kinnex full-length RNA troubleshooting guide (103-552-100)

SMRT Link Kinnex single-cell troubleshooting guide (103-516-100)

SMRT Link MAS-Seq troubleshooting guide (102-994-400)

SMRT Link software installation guide [ Link ]

SMRT Link user guide [ Link ]

SMRT Tools reference guide [ Link ]

Video tutorial — Analyzing Kinnex 16S rRNA data in SMRT Link [ Link ]

Video tutorial — Read Segmentation and Iso-Seq workflow in SMRT Link [ Link ]

Publications and posters

Wissel, D. et al. (2025) A systematic benchmark of high-accuracy PacBio long-read RNA sequencing for transcript-level quantification. BioRxiv [ Link ]

Deng, E. et al. (2025) Systematic evaluation of single-cell RNA-seq analyses performance based on long-read sequencing platforms. J Advanced Res [ Link ]
Al'Khafaji, A.M. et al. (2024) High-throughput RNA isoform sequencing using programmable cDNA concatenation. Nature biotechnology. [ Link ]

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

Webinars

P

PacBio video (2024) — Kinnex explained — how concatenating smaller amplicons increases throughput for PacBio HiFi sequencing [ Link ]
PacBio PRISM webinar (2024 ) — Let’s stick together — exploring PacBio Kinnex kits [ Link ]

PacBio video (2024) — Increasing the throughput of full-length 16S and RNA-Seq with Kinnex kits [ Link ]

PacBio Iso-Seq social club webinar (2022) — TappAS for isoform differential expression analysis [ Link ]

PacBio Iso-Seq social club webinar (2022) — Single-cell Iso-Seq applications in cancer and neurological disorders [ Link ]
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Technical resources for Kinnex library preparation, sequencing & data
analysis (cont.)

Example PacBio data sets

Homo sapiens - PBMC 10x Chromium Single Cell 5° Sequel Il, Revio

and 3' libraries [ Link ] Al og it and Vega systems
Kinnex single-cell RNA sequencing

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

Homo sapiens — Universal human reference RNA HiFi long read Veaa svstem

(UHRR) [ Link | 9 9a sy

Homo sapiens — Universal human reference RNA - . .

(UHRR) [ Link | HiFi long read Revio system — SPRQ chemistry

Homo sapiens — Universal human reference RNA - .

(UHRR) [ Link | HiFi long read Sequel Il & Revio systems
Kinnex full-length RNA sequencing Homo sapiens — HG002 [ Link ] HiFi long read Revio system

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

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

Homo sapiens — Brain [ Link ] HiFi long read Revio system
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https://downloads.pacbcloud.com/public/dataset/Kinnex-single-cell-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-single-cell-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/
https://downloads.pacbcloud.com/public/dataset/Kinnex-full-length-RNA/

Technical resources for Kinnex library preparation, sequencing & data
analysis (cont.)

Example PacBio data sets

?ér;ﬁnill(gé\/;/l?hsu;ea%a)l[Iilir}e_rljle(r]ence Wit Trulatx HiFi long read Sequel Il & Revio systems
Mixture: ZymoBIOMICS Gut Microbiome Standard,

ZymoBIOMICS Fecal Reference with TruMatrix™

Technology, ATCC 20 Strain Even Mix Genomic HiFi long read Sequel Il & Revio systems
Material, ATCC 20 Strain Staggered Mix Genomic

Material [ Link ]

Kinnex 16S rRNA sequencing
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APPENDIX 1: Concatenating cDNA
or gDNA amplicons using Kinnex
Kits to increase throughput



Concatenating cDNA or gDNA amplicons using Kinnex Kkits to increase
throughput

Kinnex concatenation is a general method that can increase sequencing throughput for smaller amplicons?

Benefits of Kinnex concatenation

Technical note

CONCATENATING AMPLICONS USING PACBIO KINNEX KITS

* Increased throughput on PacBio long-read sequencers T0 INCREASE THROUGHPUT
+ Retained HiFi accuracy despite throughput increase

* No change to secondary analysis — once reads are deconcatenated into S-reads, the S-reads represent the
original, pre-concatenated amplicon and can be analyzed with established pipelines. e ertes e s s s How Kinnex works
e o W O @ &
e ot docs e ueramce he succeas o e
When is Kinnex concatenation appropriate? :;w
Capeas 20 Kt e i o et o~
The balance between the amplicon size and the concatenation factor, as well as additional Kinnex library s o
generation cost, needs to be taken into consideration. el e el - w""""‘!K N
* HiFi sequencing produces optimal yield for inserts between 15-20 kb; therefore, the throughput advantage Whatis Kinnex?
plateaus for larger amplicon sizes exceeding 3 kb. P B i W i
+ You can consider concatenating amplicons using Kinnex kits if: e T
*  The amplicons have an average size between 200 bp — 3 kb 5:2;:1;?,;1:;:1::;‘:g;ﬁ;f;;;,a;g,;mﬂ;;ags;ge dmmavemgeampmwaw -
«  The amplicons have molecular ends that are either directly compatible or can be re-amplified to establish Kinnex sy S PN e
compatibility e e B
Recommended Kinnex kit based on average amplicon sizes. i Nmmmn:ﬁdWm;mimm
| Average ampliconsize | Example | Recommended Kinnex kit | Expected Kinnex library size | PacBie
600 — 1000 bp 10x single-cell cDNA Kinnex single-cell RNA kit (16-fold) 10 - 16 kb
1-2kb Full-length 16S Kinnex 16S rRNA kit (12-fold) ~19 kb Technical note — Concatenating cDNA or gDNA
2_3kb Bulk cDNA Kinnex full-length RNA kit (8-fold) 15— 20 kb ?1"82';“2‘%“23%?"9 Kinnex kits to increase throughput
>3 kb Not recommended for Kinnex concatenation B

P B.‘ 1 Refer to Technical note — Concatenating cDNA or gDNA amplicons using Kinnex kits to increase throughput (102-326-636) for an overview of the general procedure for concatenating amplicons 0
ac | using PacBio Kinnex kits. 7
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https://www.pacb.com/wp-content/uploads/Technical-note-Concatenating-amplicons-using-Kinnex-kits.pdf
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Kinnex concatenation workflow overview

Follow Kinnex library prep protocol documentation for specific details on concatenating cDNA or gDNA amplicons

using Kinnex kits

ELLLLLLLLL)
Amplicon T L] EEEEEEE

generation [ITITITTTT

EsmEEnsmEn
Pl Llllll) piLlllllllly

PCR 1 PCR 2 ..PCR (n)

-1!!!1!!!!!- -!!1!!!1!!!- I ] =
A B’ B c

e Ty

Ki &N 7 “
::Elr]:"lxa‘:lr)rraly IE i-'; L | ] 1 mEE E:_::é‘{‘ :.
.QQQQJ!!}!;” BC A B C Q BC &!!L‘j

Sequencing EE

BC A B ¢ Q BC

De-concatenate
pLilllllll] L1l l 11l lll) plillil} L LTI TT]

reads

Amplicon analysis

!
|
|
|

Kinnex concatenation workflow. Amplicons must be generated or amplified to have Kinnex-compatible
molecular ends before continuing to the Kinnex PCR and array formation step. Kinnex libraries should be
sequenced with the appropriate sequencing chemistry and run configurations. Once de-concatenated using
Read Segmentation in SMRT Link, the individual amplicons can be analyzed using amplicon-specific workflows.

Kinnex concatenation procedural notes’

To establish Kinnex compatibility, amplicons are required to have Kinnex-
compatible molecular ends (see next section)

* Once these are generated, choose the appropriate Kinnex kit based on the
recommended concatenation factor listed in Table on previous slide and
proceed with Kinnex PCR

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

* The resulting PCRs generate amplified DNA products containing
programmable sequences at both ends

In the Kinnex array formation step, library inserts containing programmable ends
are assembled to generate a linear array.

» Further, the addition of barcoded Kinnex terminal adapters result in the
formation of complete, full-length array SMRTbell templates along with partial
arrays.

» Subsequent nuclease treatment removes partial arrays to retain only full array
SMRTbell templates for achieving optimal sequencing yield.

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

Once HiFi reads are generated, Read Segmentation will produce the segmented
reads (S-reads) that represent the original unconcatenated amplicons, which can
be used for further analysis.

o
PGCBl‘ 1 Refer to the relevant Kinnex library prep protocols and Kinnex technical overview training documentation for specific details regarding Kinnex PCR and Kinnex array formation steps. 71



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

Establishing Kinnex-compatible molecular ends

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

» To be compatible with the Kinnex workflow, amplicons must be generated with

PacBi®

sequence-defined ends as depicted in the underlined portion in the figure below

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

Kinnex handles may be present already in certain amplicons, such as 10x Single
Cell Gene Expression libraries or the Kinnex 16S amplicons, or can be added by
PCR amplification, such as for Parse Evercode single-cell libraries

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

Example 1. Kinnex 16S forward and reverse primer sequences

Kinnex 16S FWDO1 TACA! TCTT ATCT - GATCGAGTCA - AGRGTTYGATYMTGGCTCAG

Kinnex 16S REV13 AAGCAGTGGTATCAACGCAGAG - TCATCGACGT - RGYTACCTTGTTACGACTT

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

IsoSegX bc@l FWD TACA! TCTTCCGATCT - ACTACAC - GCAATGAAGTCGCAGGGTTGGG

IsoSeqX REV AAGCAGTGGTATCAACGCAGAGTAC

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

Resources for Kinnex library prep?’

For using Kinnex full-length RNA kit (PN: 103-072-000) for 8-fold
concatenation:

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

» Technical overview — Kinnex library preparation using Kinnex full-length
RNA kit (103-344-700)

For using Kinnex 16S rRNA kit (PN: 103-072-100) for 12-fold
concatenation:

* Procedure & checklist — Preparing Kinnex libraries using 16S rRNA
amplicons (103-238-800)

+ Technical overview — Kinnex library preparation using Kinnex 16S rRNA kit
(103-344-800)

For using Kinnex single-cell RNA kit (PN: 103-072-200) for 16-fold
concatenation:

* Procedure & checklist — Preparing Kinnex libraries using Kinnex single-cell
RNA kit (103-254-300)

» Technical overview — Kinnex library preparation using Kinnex single-cell
RNA kit (103-344-600)

1 Refer to the relevant Kinnex library prep protocols and Kinnex technical overview training documentation for specific details on concatenating cDNA or gDNA amplicons using Kinnex kits 72
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Kinnex library preparation workflows



Preparing Kinnex single-cell libraries with
Parse Evercode Whole Transcriptome kits



Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome

kits: Getting started

Application-specific

educational literature

PacBie e e s e oo

PACBIO LITERATURE

Technical nate - Preparing Kiewws singlo-oo8 ibatien whh Tais exoma ervichnee sies

thicugpenst

Brachure — Kinnex

Pybrsszinion et wash bt

Trunsriptoma k.

oo sequescing

Application mete ~ Kinnax 163 (RSA ki for fulllangih 165 segusncing

Agplication ot ~ Kinnex fdengeh ANA kit orisoform sequencing

Application-specific

Technical note
PREPARING KINNEX™ SINGLE-CELL LIBRARIES
WITH PARSE BIOSCIENCES EVERCODE™ WT KITS

Overview
Parse Evercode long cDNA-

‘amodified workfiow for preparing Pac8io® Kinnex single-cell
liraries with single-cell or single-nucleus CDNA generated using

ol ,the
WT and WT Mii kits. This workflow has not been tested using X
the Evercode WT Mega kit (2) TS0 PCR (custom primers)
Required materials and equipment

+ Referto all materials described in the Kinnex single-cell
protocol! TS0 artifact removal

- Single-cell o single-nucleus cDNA from the Parse Biosciences
Evercode WT or Evercode WT Minikits
- Note that the CDNA needs to be generated as escribed

in the Parse protocols?for efther the Evercode WT or Kinnex PCR
Evercode WT Mini up through the end of those protocols’ @ Ex
section 2. Then use either the 15 ng (from the WT
protocol) or 6075 ng (from the W Mini protocol) of the
‘generated CDNA as input into the workflow at right (see
Figure 1),

« Parse \ppendix 1)

Kinnex array

i

Library preparation

Library follow -

cellprotocol’ with modifications outiined below. Workflow ® DNA damage repair
gle-cell or

produced by the Parse Biosciences Evercode WT and WT Mini

kits.

1 @ ) Nuclease treatment and cleanup
Complete the Evercode WT or Evercode WT Mini protocol o

up through section 2 Figu celibraries rom

Carry out QC as described in the Parse Biosciences user o

manual (see the figure at the end of section 2, Expected

post-ampification sublibrary CDNA size distributior). While

g 3
shorter (<500 bp) material

& FPARSE PacBi®

BIOSCIENCES

PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Technical note — Preparing Kinnex single-cell
libraries with Parse Evercode Whole
Transcriptome kits (102-326-610) [PacBio]

Technical documentation describing a modified
workflow for preparing PacBio Kinnex single-cell
libraries with single-cell or single-nucleus cDNA
generated using Parse Biosciences Evercode
Whole Transcriptome products.

protocol documentation

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

Procedure & checklist

Before you begin
This procedure describes the workflow for constructing single-cell Kinnex libraries from 10x Chromium 3’ or 5' cDNA
using the Kinnex single-cell RNA kit for library prep and sequencing on PacBio® Sequel® Il, Sequel lle, Vega™, and Revio®
systems.

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

Overview
Samples per kit 12
Workflow time 3 days for up to 12 samples

>8 SMRT Cells for Revio® using SPRQ™ chemistry

.

ey Y e S >2 SMRT Cells or the Vega® or Revio® (non-SPRQ) systems
(T D >4 SMRT Cells for Sequel® I1/1le®

CDNA input

>15ng 10x CDNA per sample
Quantity CDNA concentration should be >1ng/uL with up to 15 L in volume. See step.
2.1 for 10x CDNA input requirement.

Average segment lengths 500-1.100 bp
Average 16-segment array lengths  10-17 kb

2005 PacSi. Al igts reservc Research use oly.Not foruse n diagnostic rocedures. .
103254300 REVOS 0CT2025 PacBie®

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

[PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Application-specific
technical overviews

PacBi

T —
Technical overview = Kinnex
library preparation using Kinnex
single-cell RNA kit g

—
(ems ICS V11,0 " .
V133 “ >

| e

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

Kinnex single-cell RNA & library for PBMC single-cell cDNA sample from 10x Chromium Single Cell Universal 5 kit
HIFi Read Length entation Metrics

Raw Data Report

| 4Fi o Lorath

PacBie

Technical overview: Kinnex library
preparation using Kinnex single-cell RNA kit
(103-344-600)

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for preparing Kinnex single-cell libraries with Parse

Evercode Whole Transcriptome Kkits

Technical note — Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits (102-326-610) describes
a modified workflow for preparing PacBio Kinnex single-cell libraries with single-cell or single-nucleus cDNA generated using

Parse Biosciences Evercode Whole Transcriptome products

Technical note

PREPARING KINNEX™ SINGLE-CELL LIBRARIES
WITH PARSE BIOSCIENCES EVERCODE™ WT KITS

Overview

This technical note describes the experimental conditions of @ Parse Evercode long cDNA

a modified workflow for preparing PacBio® Kinnex single-cell
libraries with single-cell or single-nucleus cDNA generated using

Parse Evercode Whole e products, the
WT and WT Mini kits. This workflow has not been tested using .
the Evercode WT Mega kit. @ TSO PCR (custom primers)

Required materials and equipment
+ Refer to all materials described in the Kinnex single-cell

protocol! ® TSO artifact removal

« Single-cell or single-nucleus cDNA from the Parse Biosciences
Evercade WT or Evercode WT Mini kits

= Note that the cDNA needs to be generated as described

in the Parse protocols? for either the Evercode WT or Kinnex PCR

Evercode WT Mini up through the end of these protocols’
section 2. Then use either the 15 ng (from the WT
protocol) or 60-75 ng (from the WT Mini protocol) of the
generated cDNA as input into the workflow at right (see
Figure 1).

+ Parse Biosciences-specific amplification primers (Appendix 1).

Library preparation
Library preparation will follow the PacBic Kinnex single-

Kinnex array

cell protocol! with modifications outlined below. Workflow @ DNA damage repair

modifications begin with single-cell or single-nucleus cDNA
produced by the Parse Biosciences Evercode WT and WT Mini
kits.

1. Generate amplified cDNA per Parse Biosciences protocols.
Complete the Evercode WT or Evercode WT Mini protocol
up through section 2.

Carry out QC as described in the Parse Biosciences user
manual (see the figure at the end of section 2, Expected
post-amplification sublibrary cDNA size distribution). While
cDNA size ranges can vary, there should not be an excess of
shorter (<500 bp) material.

r

= PARSE
=== BIOSCIENCES

Figure 1 m
i its.

@ Nuclease treatment and cleanup

PacBi@®

Parse Evercode long
SC cDNA generation

~ ~

-

-

TSOPCR
(with custom primers)

TSO artifact removal

Kinnex PCR

Kinnex array

DNA damage repair

Nuclease treatment
and cleanup

PacBio Technical note

Preparing Kinnex single-cell libraries
with Parse Evercode Whole
Transcriptome kits (102-326-610)

[ Select to use either single-cell or single-

nucleus cDNA from Parse Biosciences
Evercode WT or Evercode WT Mini Kits ]

PacBio Procedure & checklist

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

o
PGCBl‘ 7 Learn more about how Parse technology uniquely labels cells without needing to isolate individual cells at Parse Biosciences website.

Overview

Parse whole transcriptome Kkits use split-
pool combinatorial barcoding to enable
scale-up of single cell projects to millions of
cells or nuclei?

This Kinnex library prep workflow has been
tested with single-cell or single-nucleus
cDNA generated using Parse Biosciences
Evercode WT and WT Mini kit whole
transcriptome products

This workflow has not been tested using
the Evercode WT Mega kit
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Workflow overview for preparing Kinnex single-cell libraries with Parse
Evercode Whole Transcriptome Kkits

Follow Parse Bioscience whole transcriptome kit procedure? to generate single-cell cDNA samples suitable for
Kinnex library prep and HiFi sequencing on PacBio long-read systems

AAA..

for either the Evercode WT or Evercode WT
Mini kit up through the end of those protocols’
Section 2.

DNA damage repair
cDNA ampilification

1. Parse Evercode SC cDNA generation I Parse single-cell cDNA , Parse Evercode single-cell cDNA generation workflow’ (Step 1)
¢ generation procedure ) ] ]
overview?’ = Section 1: In situ cell / Section 2: cDNA capture
2. TSO PCR (with custom primers) Technical note — Preparing nuclei barcoding and amplification
¢ K'nr;f:r:;ngl\?e'fgu;b@ﬂilsew'th Barcoding round 1 cDNA capture Streptavidin magnetic besd
. Transcriptome kits (102-326-610) ' —
3. TSO artifact removal . rrvel
* POCBI. PacBie S—— 2
4. Kinnex PCR
l Parse single-cell cDNA generation cDNA template switch
procedure key steps s
5. Kinnex array formation - -
» Single-cell cDNA material first needs to be APPSR
¢ generated as described in the Parse protocols? 2
=

7. Nuclease treatment and cleanup

Evercode WT User Guides
UMWT3300 or UMWT3100

ll

» Use either 15 ng (from the WT protocol) or 60-75
ng (from the WT Mini protocol) of the generated
cDNA as input into the PacBio Kinnex single-
cell library prep protocol (103-254-300) starting
at Step 2: TSO PCR (with custom primers?).

P B" 1 For single-cell cDNA generation procedure details, refer to Evercode WT User Guides (UMWT3300 or UMWT3100) available from the Parse Biosciences website. 77
qc | 2 Perform TSO PCR (Step 2) with Parse Biosciences-specific amplification primers (see Appendix 1 in Parse Technical note 102-326-610).
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Workflow overview for preparing Kinnex single-cell libraries with Parse
Evercode Whole Transcriptome kits (cont.)

Parse single-cell cDNA samples may be used for Kinnex library construction by following PacBio Procedure &
checklist — Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300)

1. Parse Evercodesingle-cell cDNA generation

1. Parse Evercode SC cDNA generation I

2. TSO PCR (with custom primers)

<_|

3. TSO artifact removal

Kinnex PCR

Kinnex array formation

DNA damage repair

7. Nuclease treatment and cleanup

12/ O b
-— i -— -—

PacBi® .

PacBio Kinnex library
construction procedure?’

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

PacBi®

ex™ libraries using PacBie
le-cell RNA kit

Kinnex SC library prep procedure key steps

* Follow PacBio Kinnex single cell protocol (103-
254-300) (Steps 2 — 7) with modifications below:

» Generate amplified single-cell cDNA per Parse
Biosciences protocols. Complete theEvercode WT or

Evercode WT Mini protocol up

— See PacBio Technical note

Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits
(102-326-610)

Kinnex single-cell library construction workflow (Steps 2 — 7)

Parse Kinnex

through Section 2.

» Carry out cDNA quantification and sizing QC as
described in the Parse Biosciences user manual.

» Begin Kinnex single-cell protocol from step 2 (TSO
PCR) with the following modification: Follow step 2.1
and use 5 pL of Parse Biosciences-specific
amplification primers as described in Appendix 1
instead of Kinnex 5’ or 3’ capture primer mixes.’

» After running TSO PCR program, proceed with the
subsequent Kinnex workflow from cleanup with 1.5X
SMRTbell cleanup beads in the TSO PCR step

through the rest of the protocol.?

- ZE pe o]
2 TSOPCR ] ez o 2 capture primer
. . .i': = Hi—S—H FWD
J, TR el N 5
3 TS0 artifact removal R Kinnex
. . : capture beads
l o
4 Kinnex PCR J ' ’ ' '
\_ PCR1 PCR2 PCR3 ...PCR (n)
L |+ SEESEEEE o N SRS C h C B B [ [ wrrs SEEEREEEE =
5 Kinnex array ]
[ 6 DNA repair J =
", _ '
L 7 Nuclease treatment and cleanup ] ------- R AR,

This replacement is critical to adapt the Parse library termini to function with the Kinnex concatenation workflow.
Subsequent QC and library quantification can be carried out as described in the Kinnex single-cell protocol (step 7.21 in 103-254-300).
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TSO PCR amplification primer oligo recommendations for preparing Kinnex
single-cell libraries with Parse Evercode Whole Transcriptome Kkits

Order custom TSO PCR amplification primers as described below from your preferred oligo vendor

Parse Biosciences-specific primers required for TSO PCR amplification step

* Order custom primers from your preferred oligo vendor Parse Kinnex forward capture primer Parse Kinnex reverse capture primer

« An example of IDT code is shown at right /5Biosg/AA/ideoxyU/CTACACGACGCTCTT AAGCAGTGGTATCAACGCAGAG
- Primers should be HPLC-purified CCGATCTCAGACGTGTGCTCTTCCGATC

* Order these primers and reconstitute in TE buffer (10 mM Tris )OL
HCI pH 8, 0.1 mM EDTA). HN” N 5 IO
H H .
- Use 10 pM solutions of each of these primers in place of the Z\ . ;/\/\ o cantine oy Rey
yellow-capped Kinnex 3’ capture primer mix or the red- Parse Kinnex

capped Kinnex 5’ capture primer mix in the Kinnex single-cell capture primer Fwd

RNA kit (103-072-200)

o
L
o 5 3 HH” “HH Fwd Rev o
F R J\ Parse Kinnex N HNJ\NH
R Y TS0 HN™ “NH capture primer Rev H H Fwd Rev
!!!!!!!!!!!!! TSO R R HHH s mm/\/\-;_!;;_!!!!!!z!!
E— ravayy K Rev Rev
R R = R Parse Kinnex !!!!!!!!!!!!! Rev Rev
TSOZEEEEEEHEHE T TSO) capture primer Fwd )@1 | TSOEEEEFEHERHEE TS O
F R : HN NH
Fwd Rev
| B o H H
F R R R TSO PCR HNJ\NH g e
| BEEEEEE TSO| . o . Fwd R
Step 2 in PacBio Kinnex single cell protocol ”'z—j"* Wi ev
TSOEEEHHHHE [ p 9 P S 150 Rev Rev

(103-254-300) |

!!! LIl ] !!

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

P B.‘ 1 The subsequent TSO artifact removal step (Step 3) in the Kinnex single-cell protocol (103-254-300) uses streptavidin-coated Kinnex capture beads to pull down and enrich for biotin-tagged cDNA 79
qc | products with the correct structure.
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SMRT Link informatics and secondary analysis recommendations for Kinnex
single-cell libraries generated with Parse Evercode Whole Transcriptome Kits

Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads

* Note: The SMRT Link single-cell Iso-Seq workflow does not currently support analysis of Parse Biosciences data.
 Instead, Read Segmentation can be run in SMRT Link (or skera in the command line) to generate segmented reads (S-reads).

» The S-reads will contain the original single-cell or single-nucleus cDNA-containing barcode information. Refer to Rebboah et al. (2021) (section Preprocessing of
LR-Split-seq data)? and Parse Biosciences long-read data processing guide? (login required) for secondary analysis recommendations using command line and

community tools.

SMRT Link read segmentation workflow

- A B C D E
HiFi reads I N N N S S S R

Read 1 Read 2 Read 3 Read 4
[ ] [ ] [ [ ]

S-reads

II

] | | |
TSO Transcript polyA UMI CBC 3

B e S

PqCBi‘ Rebboah, E., et al. (2021). Mapping and modeling the genomic basis of differential RNA isoform expression at single-cell resolution with LR-Split-seq. Genome biology, 22, 1-28 [ Link ]. 80
2 Workflow-for-Processing-Long-Read-Data-with-the-Parse-Biosciences-Pipeline. Parse Biosciences long-read data processing guide.
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Preparing Kinnex single-cell libraries with
Twist exome enrichment kits



Preparing Kinnex single-cell libraries with Twist exome enrichment kits:

Getting started

Application-specific

educational literature
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PacBio literature website [Link]

Application-specific brochures, informational

guides and other product literature containing

best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Application-specific
protocol documentation

Technical note

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

Overview

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

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

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

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

- Twist Human Comprehensive Exome Panel

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

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

required
Single-cell cONA generation
Single-nuclei cONA library | Referto single-cell vendor (10x, Parse) |
0x CONA primer” T0x2000089 I
PacBio Kinnex ibrary generation
Kinnex single-cell RNA kit Referto Kinnex single-cell protocol
Custom 10 or Parse blockers’ Refer to Appendix 1

“Twist exome enrichment prolocol

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

Twist Universal Blockers Twist 100578: 12 o0

Tt 076750
; st TOSES8 21

Tt Standad Hy and Wash Ktz

A Tt 05560 12 ‘

Twist 105561: 96 .

e
+

PacBi®

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

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

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

Procedure & checklist

Before you begin

This procedure describes the workflow for constructing single-cell Kinnex libraries from 10x Chromium 3’ or 5' cDNA
using the Kinnex single-cell RNA kit for library prep and sequencing on Pac8io® Sequel® I, Sequel Ile, Vega™, and Revio®
systems.

“This kit is intended for use with single-cell CDNA generated using the 10x Chromium Next GEM Single Cell 3'kit (v3.1 or

v4) or 10x Chromium Next GEM Single Cell 5° kit (v2, v3). For a fulllist of compatibility with 10x products, please consuit
the 10x website

Samples per kit 12
Workflow time 3 days for up to 12 samples

>8 SMRT Cells for Revio® using SPRQ™ chemistry
>2 SMRT Cells for the Vega® or Revio® (non-SPRQ) systems
>4 SMRT Cells for Sequel® I1/11e®

Number of SMRT® Cells per
Kinnex library preparation

CDNA input
>15 ng 10x CDNA per sample

Quantity CDNA concentration should be >1ng/uL with up to 15 L in volume. See step.
2.1 for 10x CDNA input requirement.

Average segment lengths 500-1.100 bp
Average 16-segment array lengths  10-17 kb

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

105254300 REVOB CT2025 PacBi®

Procedure & checklist — Procedure &
checklist — Preparing Kinnex libraries using
Kinnex single-cell RNA kit (103-254-300)
[PacBio]

Technical documentation containing PacBio
SMRThbell library construction details.

Application-specific

technical overviews

PacBi

“

Technical overview = Kinnex

Ilbrary preparation using Kinnex !
sing II_ RNA kit > g

o R ICS VN0 ” ,.

Example sequencing performance for Kinnex single-cell RNA libraries

prepared with human cDNA [ Revio system + SPRQ chemistry’]

Kinnex single-cell RNA 5' library for PBMC single-cell cDNA sample frem 10x Chromium Single Cell Universal 5' kit
Raw Data Report

(|
P~

HIFi Read Langth entation Matrics

PacBie

Technical overview: Kinnex library
preparation using Kinnex single-cell RNA kit
(103-344-600)

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for preparing Kinnex single-cell libraries with Twist exome
enrichment kits

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

Technical note KO Iml)'rlrﬂywou .\.|
qual Tt ) .
- ’ Overview
PREPARING KINNEX™ SINGLE-CELL LIBRARIES WITH TWIST EXOME - . .
ENRICHMENT KITS = PacBio Procedure & checklist
o TSO PCR ) =—— | Preparing Kinnex libraries using Kinnex ~ * ThQ pHipose of Hsing Twist 2OUE _
Overview ' / single-cell RNA kit enrichment is to enrich for spliced mRNA in
) ) a _ g q 1
This technical note describes the experimental conditions of a modified workflow preparing PacBio® (M) Slngle nUC|e| Ilbrarles
Kinnex single-cell libraries with Twist exome enrichment kits. The purpose of using exame enrichment s . q
\s_to enrich for spliced mRNAin smg\_e—nu_c\e\ libraries’. The following '{vork_ﬂow has b_een le_sted on 10x \_e TS0 artifact removal | L Th|S WOI‘kflOW haS been ’[eSted on 10X
iﬁ:ffhgigﬁoﬁi?; Expression (v311) libraries, but is also compatible with single-nuclei libraries generated —_ Slngle Ce” 31 Gene EXpreSSion (V3 1)
- 10x Single Cell Gene Expression 3 (v3.1, v4) —_ PaCBiO Technical nOte |ibl’arieS, but |S aISO Compat|b|e W|th Single_
- 10x Single Cell Immune Profiling ?'FVZ, v3) (o Pil[!):‘ol\ir::;::st! ) Preparing Kinnex single-cell libraries nuclei libraries generated with the
« Parse Evercode WT and WT mini kits (see the Parse technical note) A : . . . .
The warkflow has been tested with the following Twist Exome Enrichment Panels: Wlth TWISt( fggrggeeggg?ment kItS fO”OW|ng .
+ Twist Human Comprehensive Exome Panel AVL7I£LD7VVY . . s
. Twist RNA Exome Panel (e Twist Exome capture ) [ Select to use either Twist Human + 10x Single Cell Gene Expression 3’ (v3.1,
NOTE: This is a single rea(l:tism workflow. This protocol does not support pocled indexed libraries such as and on-bead PCR Comprehensive Exome Panel or Twist RNA V4)
{105€ generated using Tists UD! Adapter Systems — Exome Panel ] + 10x Single Cell Immune Profiling 5’ (v2, v3)
Required materials -_— . .
Please refer to the Kinnex single-cell protocol and respective single-cell provider manual for materials / . A e Parse Biosciences Evercode WT and WT
required O  rmexper ,| mini whole transcriptome kits (see Parse
ﬂll | Refer to single-cell vendor (10x, Parse) | TeChnicaI note M)
10x DNA pn'ml' i 10x 2000089 | )
E0cRS i Wy e ( \ » The workflow has been tested with the
Kinnex single-cell RNA kit Refer te Kinnex single-cell protocol o Kinnex array | . . .
Guston 10xor Prse tocker” Referts sppencict | . / following Twist Exome Enrichment Panels:
. :
Twict Comprehensive Exame Pane Tt 10352 27 ( \ Pacslo l?roce(.:lure- & check!lst « Twist Human Comprehensive Exome Panel
or e o DNA damage repair | Preparing Kinnex libraries using Kinnex «  Twist RNA Exome Panel
Twist RNA Exome Panel m:ﬂg;}ﬁ;g:ﬂ ' 4 single—cell RNA kit
e e s Toisi 100855 20 (103-254-300) » NOTE: This is a single reaction workflow.
Twist 10076796 rxn H
Twist Standard Hyb and Wash Kit v2 Twist 105555 211 ’o Nuclease treatment \| ThlS prOtC.)COI Fioes not SUppOFt pooled
it Amp M Toist 105561-95 o N and cleanup indexed libraries such as those generated
; Ihe‘\Dxc-BNApnme(f\ni\:dedTEOxS;rEeWJGeﬂe&pﬁess\mhts Ifslo\:kkr\DnrnevsalEnU\a:!:?:':;;s:;kﬂo‘fgp’::tgxmb;rr;ﬂvﬁeﬂng using TWiSt!S U DI Adapter SyStemS
PGCB I . ( Annealing, Binding, and \|
Cleanup (ABC) )

P B" 1 Hardwick, S. A., Hu, W., Joglekar, A., et al. (2022). Single-nuclei isoform RNA sequencing unlocks barcoded exon connectivity in frozen brain tissue. Nature Biotechnology, 40(7), 1082-1092. 83
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Workflow overview for preparing Kinnex single-cell libraries with Twist exome

enrichment kits

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

Input cDNA QC

TSO PCR

3. TSO artifact removal

4. PCR to increase cDNA mass

5. Twist exome capture & on-bead PCR

Kinnex PCR

Kinnex array formation

DNA damage repair

©2 N 12/ N =
i -— -— i -— -— i -—

9. Nuclease treatment and cleanup

PacBi®

PacBio Kinnex library

Kinnex single-cell library construction workflow (Steps 1-3;6-9)

construction procedure?’ |
1 Input cDNA guality control ]
Procedure & checklist — Preparing -
Kinnex libraries using Kinnex J, L o _
single-cell RNA kit (103-254-300) ( e =" L Kinnex capture
2 M o= .._ ...... i HHN NHH primer Fwd
PacBi® k | EEETL T e
3 TS0 artifact removal ] :'&: . Kinnex
- Vs g ’ ’ capture beads

Kinnex SC library prep procedure key steps

Follow Kinnex protocol instructions until the end
of the TSO artifact removal step
If using compatible 10x products, follow the Kinnex

single-cell library protocol (103-254-300) through
the end of Step 3 (TSO artifact removal)’

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

For Step 4 (PCR to increase cDNA mass), this 6 Kinnex PCR J ! ! ! )
additional PCR step is required to generate - - per2 peR3 PCR(m)
Sufficient CDNA maSS for TWiSt exome enriChment l, [ o EEEEEEEEE o N B SRR O NN C SRS [ [ vry EEEEE, x|
(500 ng) 7 Kinnex array ]
After performing Twist exome capture and on- d s
bead PCR (Step 5), proceed to the Kinnex PCR p——
step of the Kinnex single-cell library protocol [ 8 DNA repair J
(103-254-300) and complete the remainder of the 1
library construction workflow )

[9 Nuclease treatment and cleanup ] ------ S MRS S RS .

Note: If using compatible Parse Biosciences products, follow Technical note — Preparing Kinnex single-cell libraries with Parse Evercode Whole Transcriptome kits (102-326-610) until the
end of Step 3 (TSO artifact removal).
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Workflow overview for preparing Kinnex single-cell libraries with Twist exome
enrichment kits (cont.)

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

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

Input cDNA QC Modified Twist hybrid Twist library construction + Twist hybrid capture workflow
capture procedure Prepped Library Blocked Library Hybridized Library Bead-Bound Target
overview1 Fragments Fragments Fragments Sequences
TSO PCR Technical note — Preparing
Kinnex single-cell libraries with - — - — * — %

3. TSO artifact removal

4. PCR to increase cDNA mass

5. Twist exome capture & on-bead PCR

Kinnex PCR

Kinnex array formation

DNA damage repair

©2 N 12/ N =
i -— -— i -— -— i -—
I

9. Nuclease treatment and cleanup

.U
Q
0
o
o

Twist exome enrichment kits
(102-326-633)

PacBi®

—— \ ——_ ) -_T_
" pacsie U

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

Step 5.1: Twist exome capture setup

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

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

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

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

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

If sample quantity is acceptable (25 ng is required), proceed to the Kinnex PCR step of the Kinnex single-cell protocol (103-254-
300) and complete the remainder of the library construction.

1 The hybridization capture workflow described here is a modification of the Twist Target Enrichment Standard Hybridization v2 Protocol (DOC-001273). 85
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PCR amplification primer and hybridization blocker oligo recommendations
for preparing Kinnex single-cell libraries with Twist exome enrichment kits

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

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

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

achieve a final concentration of 1 uM.
AAGCAGTGGTATCAACGCAGAG

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

10x Custom Blocker FWD
CTACACGACGCTCTTCCGATCT/3SpC3/

» Order custom primers from your preferred oligo vendor.

* An example of IDT code is shown here.

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

Parse Custom Blocker FWD
CTACACGACGCTCTTCCGATCTCAGACGTGTGCTCTTCCGATC/3SpC3/

Parse Custom Blocker REV
AAGCAGTGGTATCAACGCAGAG/3SpC3/

7 The 10x cDNA primer is included in 10x Single Cell Gene Expression kits. If stock kit primers are not available, follow the recommendations described here for custom ordering (see Appendix 1 in
chBi‘ Technical note — Preparing Kinnex single-cell libraries with Twist exome enrichment kits (102-326-633)).
2 Custom blockers are required to replace the Twist Universal Blockers to enable Kinnex compatibility.
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Targeted enrichment of Kinnex full-length
RNA libraries with IDT xGen hybridization
and wash kit v3



Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen
hybridization and wash kit v3: Getting started

Application-specific

educational literature
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PacBio literature website [Link]

Application-specific brochures, informational
guides and other product literature containing
best practices recommendations for library
preparation and data analysis workflows.

PacBi®

Technical note

TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA

LIBRARIES WITH IDT xGEN HYBRIDIZATION AND WASH KIT V3

Overview
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The PacBio® Iso-Seq for
fulFength RN 2 Continx
genes!, highly similar paralogs or pseudogenes?, and low- (step 4) in the Kinnex full-length RNA protocol.
ding RNAS for 4, The targeted Kinnex library is compatible for sequencing
Targeted enrichment may be the right choice when the goal  on Sequel® Illle, Revio®, and Vega™ systems.

of sequencing s to:

+ Identify and quantify transcripts from a known set of o ko [Ny
genes

+ Characterize alternative S’ starts and 3’ ends Enrch fortargeted; ing 10T
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+ Maximize sample muttplexing capacity

+ Reduce bioinformatics analysis time Gonarate Knne allngth A ey
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This technical note describes the procedure for targeted
enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex™
fulllength RNA liraries. IR cocuence n Seuetie. Veg.or

Required materials and equipment

+ Fora comprehensive list of materials and equipment, ] A oo g eyl
please refer to the PacBio Kinnex full-length RNA

protocol* and the IDT xGen protocol®.

g argead Kinnex fublength P s

+ For CDNA generation, use the Iso-Seq express 2 0kit,
the IDT targeted enrichment

® s

and Kinnex fulllength RNA fbvary construction. The SMRT® Link informatics and analysis

input to Iso-Seq express 2.0 is 300 ng of total RNA, recommendations

ideally with RIN > 7. Lower-quality RNA may resultin length the
shorter CDNA, while total RNA lower than 100 ng may
resultin the incomplete capture of the fulliversity of  the SMRT Link Read Segmentation and Iso-Seq workflow

the targeted genes. or through the command line. Note, however, that these
workflows do not have specific analyses for targeted gene
Library preparation lists:and will output gene and isoform information for all

Library preparation will follow the Kinnex full-length RNA detected transcripts.
protocol with modifications outined here.

>XIDI' PacBi®

Application-specific
protocol documentation

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

Procedure & checklist

Before you begin

This procedure describes the workfiow for constructing Kinnex fullength RNA libranies from total RNA samples for
sequencing on PacBio® Sequel® II, Sequel lie, Vega™, and Revio® systems.

Samples 1-24
Workfiow time 1.5 days (for up to 24 samples)
8 SMRT Cels for Revio using SPRQ™ chemistry
e a2 oo oo 2 SMRT Cols for the Ve o Rewk (non-SPRQ) systems

>3 SMRT Celis for Sequel IV lle systems

Quality/size distribution RIN (RNA integrty rumber) 27.0

Quantty 300 ng per ibary (minimum concentration 43 g/ per lbrary)

© 2025 PocBio. Al rghts T
108238700 REVOT JUN:

Research use only. Not for use i dlagnostic procedures PacBi®

Technical note — Targeted enrichment of
Kinnex full-length RNA libraries with IDT
xGen hybridization and wash kit v3 (102-326-
632) [PacBio]

Technical documentation describing the
procedure for targeted enrichment using IDT
xGen Hyb and Wash kit v3 for preparing Kinnex
full-length RNA libraries for PacBio sequencing.

Application-specific

technical overviews

PacBi

—

Technical overview = Kinnex
Inbrary preparation using Kinnex
sing II RNA kit -

SICS V11,0 ",'

FW*“ | Decerrber 2025

for Kinnex full-length RNA libraries
prepared with human cDNA [ Revio system + SPRQ chemistry? ]
Kinnex full-length RNA library for universal human reference RNA (UHRR) sample

Raw Data Report HiFi Read Length Read Segmentation Matrics

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

Technical documentation containing PacBio
SMRThbell library construction details.

PacBie

Technical overview: Kinnex library
preparation using Kinnex full-length RNA kit
(103-344-700)

Technical overview presentations describe
sample preparation details for constructing HiFi
libraries for specific applications. Example
sequencing performance data for a given
application are also summarized.
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Technical reference for targeted enrichment of Kinnex full-length RNA libraries
with IDT xGen hybridization and wash kit v3

Technical note — Targeted enrichment of Kinnex full-length RNA libraries with IDT xGen hybridization and wash kit (102-326-
632) describes the procedure for targeted enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex full-length RNA libraries

p
o Input RNA
quality control =
Technical note h Overview
TARGETED ENRICHMENT OF KINNEX FULL-LENGTH RNA PacBio Procedure & checklist Cor RNA o taraeted
-’ . . . . . . .
LIBRARIES WITH IDTXGEN HYBRIDIZATION AND WASH KIT V3 © osmiess Preparing Kinnex libraries using the or RNA sequencing, targeted
' e innex full-len i enrichment may be the right choice when
ex 1ull-leng
(103-238-700) the goal of sequencing is to:
p
cDNA amplification o H H i
.. ke e Identify and quantify transcripts from a
For RNA sequencing, targeted enrichment is considered a 1. Generate full-length cDNA using the Iso-Seq express — kn own Set Of g enes
favorable alternative to whole transcriptome sequencing 20kit. g q 9 g
because it can capture more |§oform diversity of t_a(ge‘ted 2. Enrich for targeted genes using the IDT xGen Hyb ° Cha ra Cte rize a |te m at|Ve 5 Sta I'tS and 3 en dS
Sk alicats T b oo et e pk Detect lowly expressed transcripts
?jmgnzal;zrim :eqL;enclng hasI been ;Jsed to capture sringle 3 (Cs(:::r;l)llenﬁzzl:(gl:r:he: gﬂtﬁ;ﬁiﬁmgsgﬁep PaC B | o Te C h n | Cal n Ote °
genes', highly similar paralogs or pseudogenes?, and low- Z 5 o Ar=afl R R 3
abundance long non-coding RNAs for annotation purposes®. 4. The targeted Kinnex library is compatible for sequencing Targeted enrichment Of Kinnex fU”- MaXImlze Sample mU|t|p|eX|ng CapaCIty
Targeted enrichment may be the right choice when the goal on Sequel® II/lle, Revio®, and Vega™ systems. ( Target enrichment with | th RNA librari ith IDT xG . Reduce bioinformatics analysis time
of sequencing i to: IDT xGen kit eng loraries wi xGen
« dentify and quantiy transcripts from a known set of Rl o e o-Soq cmess 20 hybridization and wash kit v3 : :
genes 102-326-632)1 » Technical note — Targeted enrichment of
+ Characterize alternative 5' starts and 3’ ends = Enrich for targeted genes using IDT (;) . . . .
R A —— R i e i o - Kinnex full-length RNA libraries with IDT
’ I:a;ImIZ; S_etrfnple r:umpleflng capacity AERE— — xGen hybrldlza tion and wash kit v3 ( 102-
+ Reduce bioinformatics analysis time Vs Sy nerate Kinnex brary i
This technical note describes the procedure for targeted Lkl 326‘632) deSCFI beS the proced ure fOF
enrichment using IDT xGen Hyb and Wash kit v3 for Kinnex™ i . o
fulllength RNA oraries. PR <ot V. (@ wimexeer targeted enrichment using IDT xGen Hyb
Revio systems
Required materials and equipment and Wash kit v3 for Kinnex full —Iength RNA
« For a comprehensive list of materials and equipment, il Analyze ::“'y:;w"" the R?: .ﬁ'g""":‘“:" A A
please refer to the PacBio Kinnex full-length RNA dloSeqiordiov n SURT® Lk Kinnex array formation i . I | bl’a ries
protocol* and the IDT xGen protocol”. e g s e A s + cleanup PacBio Procedure & checklist
« For cDNA generation, use the Iso-Seq express 2.0 kit, b helr
which is compatible with the IDT targeted enrichment . _— i i i 1 i
and Kinnex ful-dength RNA library construction, The SMRT@ Link informatics and analysis Preparing Kinnex libraries using the
input to Iso-Seq express 2.0 is 300 ng of total RNA, recommendations Kinnex fu||_|ength RNA kit
ideally with RIN > 7. Lower-quality RNA may result in Targeted Ki full-length RNA dat: b lyzed the
shorter cDNA, while total RNA lower than 100 ng may 5::2: way Iar;nsv);m‘lje trear:]gstcriptome Kalnc:er:( deataansae{szis|nge o Nuclease traatmant ( 1 0 3-2 3 8-70 0 )
result in the incomplete capture of the full diversity of the SMRT Link Read Segmentation and Iso-Seq workflow \ + cleanup -
the targeted genes. or through the command line. Note, however, that these
. p workflows do not have specific analyses for targeted gene
Library preparation lists and will output gene and isoform information for all
Library preparation will follow the Kinnex full-length RNA detected transcripts. s " g
plrortorZoI wmrm(odif‘((vrlations outline:i he;(e.u o :zgecallelgngl‘lsl(nAdBlrég)
22<IDT PacBie -

o
PGCBl‘ 1 For step-by-step IDT hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001). 89
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

Input RNA QC

2 cDNA synthesis + cleanup

3. cDNA amplification + cleanup

4. Target enrichment with IDT xGen kit

Kinnex PCR

6. Kinnex array formation + cleanup

()] -_
-— i -— -— i -—

7. Nuclease treatment + cleanup

Procedure & checklist — Preparing

full-length RNA kit (103-238-700)

PacBio Kinnex library

construction procedure?’

Kinnex full-length RNA library construction workflow (Steps 1-3;5-7)

Kinnex libraries using the Kinnex

PacBi®

Kinnex full-length RNA library prep
procedure key steps

For cDNA generation, use the Iso-Seq express
2.0 kit with 300 ng of total RNA input, ideally with
RIN>7.7

Library preparation will follow the Kinnex full-
length RNA protocol (103-238-700) with
modifications outlined here:

Generate full-length cDNA using the Iso-Seq
express 2.0 kit by following Steps 1-3 in the Kinnex
full-length RNA protocol.

Enrich for targeted genes using the IDT xGen Hyb
Wash v3 protocol (RUO24-3081_001; also see IDT
xGen Technical note (102-326-632)).

Continue through the Kinnex PCR step in the
Kinnex full-length RNA protocol (page 13 Step 4)
and complete the remainder of the library
construction workflow

[ 1 Input RNA quality control }
- - [2 cDNA synthesis + cleanup } ; R
“““““ ( 3 cDNA amplification + cleanup ] S

| T T ST RS0 —

— See PacBio Technical note

Targeted enrichment of Kinnex full-length RNA libraries
with IDT xGen hybridization and wash kit v3 (102-326-632)

[ 5 Kinnex PCR J ! ! ! !
PCR1 PCR 2 PCR3 -..PCR (n)
J, [« SRS o N ; SRS O N TS { [ [ irren FRSSEREREE =
[ 6 Kinnex array formation + cleanup ] o
SRS 1 ocEEEE
[ 7 Nuclease treatment + cleanup } mm@-—

o
PqCBl‘ 1 Lower-quality RNA may result in shorter cDNA, while total RNA lower than 100 ng may result in the incomplete capture of the full diversity of the targeted genes. 90
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Workflow overview for targeted enrichment of Kinnex full-length RNA
libraries with IDT xGen hybridization and wash kit v3 (cont.)

Follow PacBio Kinnex library prep protocol and IDT target enrichment procedure to generate full-length RNA
hybrid capture libraries suitable for HiFi sequencing on PacBio long-read systems

6. Kinnex array formation + cleanup Hybridized cDNA sequences

and incubate for desired hybridization time.3
* Prepare hybridization wash buffer and capture

1. Input RNA QC IDT xGen hybrid capture IDT xGEN hybrid capture workflow
¢ procedure overview?’
. Technical note — Targeted IDT xGen Hybridization and Adapter sequences — — Target sequences
2. cDNA synthesis + cleanup enrichment of Kinnex full-length . Wash Kit v3 (EAP) for PacBio  Off-target sequences —
¢ RNA libraries with IDT xGen Targeted Kinnex protocol . )
hybridization and wash kit v3 »]  (RUO24-3081_001). cDNA generated with Iso-Seq express 2.0 kit
3. cDNA amplification + cleanup (102-326-632)
¢ PGCBI. S505% PudEie Add blocking oligos xGen blocking oligo — — —
4. Target enrichment with IDT xGen kit I . Blocked cDNA N
IDT xGEN hybrid capture procedure ocked cLNA sequences
v key steps’
¢ (500 ng?) and dry down — .
_ * Add Hybridization Master Mix to each sample well -
7. Nuclease treatment + cleanup beads within 2 hours before use Incubate with magnetic streptavidin beads —_—— S din bead
* Add (streptavidin) capture beads to sample (30 #'— treptavidin bea
min) S— —
* Perform 3 rounds of washing with wash buffers Bead-bound target sequences

» Perform post-capture PCR reaction + cleanup

» Perform DNA quantification QC using Qubit assay Isolate ¢ ts with ¢
and DNA sizing QC using Agilent TapeStation or solate targets with maghe —

other equivalent system :‘: D

For hybridization capture workflow details, refer to the IDT xGen Hybridization and Wash Kit v3 (EAP) for PacBio Targeted Kinnex protocol (RUO24-3081_001).
chBi‘ 2100 ng to 6 ug cDNA inputs can be used for short hybridizations (1-2 hrs). Generally, we recommend not to exceed 2.5 ug total input for 1-hr hybridization time for very large panels (>30 Mb). 91
3 This procedure supports short hybridization times of only 1 hr as well as the standard 4- or 16-hr incubations. We recommend users empirically test the shorter hybridization time for their workflows.
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SMRT Link informatics and secondary analysis recommendations for targeted
Kinnex full-length RNA data

Use SMRT Link Read Segmentation and Iso-Seq application to perform isoform-classification analysis to identify
novel genes & isoforms with abundance information

_ SMRT Link read segmentation and Iso-Seq workflow?’
» Targeted Kinnex full-length RNA data can be analyzed the same

way as whole transcriptome Kinnex datasets using the SMRT Link

A B C D E
Read Segmentation and Iso-Seq workflow or through the I N e N e N
command line.
* Note, however, that these workflows do not have specific l
analyses for targeted gene lists and will output gene and isoform
information for all detected transcripts. S-reads e

TSO Transcript polyA 3’

.

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

.

M) SMRT Analysis

SMRT Link

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

classification

SN AN
L W I/\_ Novel isoform C

o
PGCBl‘ 1 See SMRT Link User Guide (Documentation) for detailed descriptions of parameter settings for Read Segmentation and Iso-Seq analysis application. 92
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APPENDIX 3: SMRT Link run design
procedure for Sequel lle system



SMRT Link Run Design procedure for Sequel lle system

Select desired Kinnex application

Sample information and run information e lidlelielene MO
SAMPLE 1: Kinnex full-length RNA library demo, A01, 30 hour movie, 1600
» Select desired Kinnex application from the
Application field drop-down menu import from Sample Setup
Application

Kinnex full-length RNA 5

« The following fields are auto-populated with default e
recommended values and high-lighted in GFféen: Well Sample Name @

Required
2 SMRTbell Adapter Design Default SMRTbell adapter design for Kinnex
— SMRTbell Kinnex Prep Kit samples is SMRTbell Kinnex Prep Kit Sample Comment

U Binding Kit
Sample Well AO1 E_

Kinnex full-length RNA library demo

Bio Sample Name i}

— Sequel Il Binding Kit 3.2
O Sequencing Kit SMRTEel Adapter;:ii‘?e'; | smRTbelle Kinnex prep kit s
— Sequel Il Sequencing Plate 2.0 (4 rxn or 1 rxn) Binding Kt | sequel 1 ginding kit 22 :
D DNA ContrOI Comp|eX Sequenc;;\i‘lr(ei; | Sequel ® Il Sequencing Plate 2.0 (4 rxn) =
— Sequel Il DNA Internal Control Complex 3.2 DNA Control Complex | i 7 SR i o Co e D R
0 Movie Time per SMRT Cell nser SZe P 1e000
Required
— 30hrs ;
R d d OPLC f S | ”/“ Recommended Concentration on Plate (pM) 40 — 60 pM
. : ; ecommende or Seque e
D Pre EXtenS|on Tlme Kinnex I|brary samples iS 40 _ 60 pM On-Plate Loading Concentration (pM) 45
Required
— 2hrs
Movie Time per SMRT Cell (hours) 30
Recommended A Use Pre-Extension O YES NO
SMRTbell Adapter Design field determines which adapter movie time = 30 hrs o
finding algorithm is used during post-primary analysis’ Pre-Extension Time (hours) I8

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.
PqCBi‘ 7 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 lle system (cont.)

Advanced options

* For all Kinnex library samples, leave the following
Advanced Options fields at their default settings

U Use Adaptive Loading
— YES

U Loading Target (P1 + P2)
— 0.85

U Maximum Loading Time
— 2 hours

0 CCS Analysis Output - Include Low Quality Reads
— NO

0 CCS Analysis Output - Include Kinetics Information
— NO

U Pre-Extension Time

— 2hrs

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

PacBi®

Advanced Options

Leave these Advanced Options
fields at their default values

Use Adaptive Loading
Loading Target (P1 + P2)

Maximum Loading Time (hours)

CCS Analysis Output - Include Low Quality Reads @

CCS Analysis Output - Include Kinetics Information

O YES NO

0.85

YES © NO

YES © NO

Add Data to Project o

General Project

L1

Example default Advanced Options settings entered into a Sequel lle syste

Kinnex full-length RNA library sample.

Q. design worksheet for a

Can specify to use a

different Project folder

95



SMRT Link Run Design procedure for Sequel lle system (cont.)

Barcoded sample options

Can leave most of these

fields at their default values

* For Kinnex library samples, can leave most Barcoded

Sample Options fields at their default settings o B0 s

sample Is Barcoded @ YES NO

Lo _Sﬂ MAS SMRTbell barcoded adapters (v2) 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 @ ¢y yEg NO

Assign Bio Sample Names to Barcodes o

) Interactively | From a File
Required

If desired, specify to perform barcode demultiplexing on-instrument Demultiplex Barcodes @ ON INSTRUMENT IN SMRT LINK
orin 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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Revision history (description) Version Date

Updated example Kinnex sequencing performance data for PacBio long-read systems (Revio system + SPRQ chemistry and Vega system). Also added information about

PacBio compatible Kinnex library preparation workflows using third-party kit products. 02 December 2025

Research use only. Not for use in diagnostic procedures. © 2025 Pacific Biosciences of California, Inc. (“PacBio”). All rights reserved. Information in this document is subject to change
without notice. PacBio assumes no responsibility for any errors or omissions in this document. Certain notices, terms, conditions and/or use restrictions may pertain to your use of PacBio
products and/or third-party products. Refer to the applicable PacBio terms and conditions of sale and to the applicable license terms at pacb.com/license. Pacific Biosciences, the PacBio

logo, PacBio, Circulomics, Omniome, SMRT, SMRTbell, Iso-Seq, Sequel, Nanobind, SBB, Revio, Onso, Apton, Kinnex, PureTarget, SPRQ, and Vega are trademarks of PacBio.
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