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Revio system 13.
key features and




What is staying the same in Revio system v13.5?

No major changes to core HiFi library prep kits / sequencing prep workflow and Revio instrument hardware /
data file formats

HiFi library prep workflow

Continue to use existing SMRTbell prep kit 3.0 / HiFi prep kit 96 /
HiFi plex prep kit 96 / Kinnex / PureTarget 2.0 products

Sequencing prep workflow

Continue to follow existing sample setup ABC instructions
provided in HiFi library prep protocols

PacBi®

Revio instrument hardware and run setup

No changes to sequencing stage design and work deck loading steps

Revio data file formats

2AM No changes to hifi_reads.bam + fail_reads.bam file structures

®
- ®
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What is new in Revio system v13.5?

New Revio system v13.5 with SPRQ-Nx chemistry makes HiFi sequencing easier and more cost-effective

Lower-cost HiFi genomes

New multi-use SMRT Cells enable cost-effective HiFi
sequencing projects at scale

Richer multiomic data

New 5hmC caller expands Revio system on-instrument
methylation detection capabilities beyond 5mC and 6mA

More accuracy

Revio system v13.5 improves HiFi sequencing accuracy and
5mC calling performance in CpG contexts

Stronger compliance support
New Revio system ICS v13.5 + SMRT Link v26.1 software
enables detailed audit logging of user actions’

PacBi®



Revio system v13.5 key workflow updates

Revio workflow step

DNA sample extraction

SMRThbell library preparation

Sample setup (ABC)

N/A

7

N/A

What stays the same

Existing Nanobind HMW DNA extraction
workflows

Existing Nanobind kits

Core SMRThbell library construction workflow
Existing HiFi library preparation kits
Existing applications support

Core Revio sample setup ABC workflow
Existing applications support
Existing Revio SPRQ polymerase kit

Run design

Sequencing

* SMRT Link v26.1 run design adds support for new Revio SPRQ
sequencing plate-Nx

* Revio ICS v13.5 adds support for new Revio SPRQ sequencing plate-
Nx chemistry and multi-use Revio SMRT Cell tray-Nx

* Revio ICS v13.5 adds support for new on-instrument 5hmC calling

Overall Revio run design workflow
Existing applications support

Overall Revio run setup workflow
Existing on-instrument analysis workflow

PqCBi‘ 17 ABC = Primer annealing + polymerase binding + complex cleanup steps in Revio sample setup workflow.



Revio system v13.5 key software updates
New ICS and SMRT Link software enable support for Revio SPRQ-Nx chemistry

Revio system supported software

SMRT Link v26.12

* Minor ICS software bug fixes ) )
Instrument control  [RENEINERCREsIsIlt kflow t o 3) nstruments » User interface improvements to
paated robotic workiiow 1o suppor include multi-use SMRT Cell info

multi-use SMRT Cells

» Added support for new Revio SPRQ-

Nx sequencing chemistry?3 Do malerchanees

Primary analysis

* Run design support for new Revio
SPRQ sequencing plate — Nx3

» User interface improvements to
include multi-use SMRT Cell info

» Updated consensus basecalling
On-instrument model (DeepConsensus) to support
CCS analysis new Revio SPRQ-Nx sequencing
chemistry3

» Improved accuracy and increased

On-instrument confidence of 5mCpG calling

methylation calling

— WBELE]
55 Management

No major changes
e Added on-instrument 5ShmC caller

* Improved asymmetric barcode
No major changes SMRT Analysis demultiplexing support
» Improved methylation reports

On-instrument
barcode demux

1 103-854-800

PacBi®
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Revio system v13.5 release includes new SPRQ-Nx consumables & ICS
New consumables and instrument control software enable an improved user experience for HiFi sequencing

Revio SPRQ sequencing plate — Nx Revio SMRT Cell tray — Nx Revio ICS v13.5
PN 103-726-200 (4-rxn) PN 103-483-800 (4 SMRT Cells)

v

*/;‘,/\i SPRQ chemistry upgrade [ﬁ] Multi-use SMRT Cells Richer multiomic data
RN RS . . .
;(\ * multi-use SMRT Cell support lower $/genome + simpler workflow 5hmC along with 5mC and 6mA
New SPRQ-Nx chemistry supports multi-use SMRT Cells New multi-use SMRT Cells can be used forup to 3 Revio ICS v13.5 improves 5mC + 6mA calling accuracy
and provides excellent HiFi sequencing performance?’ acquisitions to enable lower cost per genome? and features new on-instrument 5hmC calling?®
a NH2 . ShmC at CpG.
- f ~$690 per Né}/lfora
II# ‘ E-; |L ‘ 3 ||# acquisition A1 ||#
- uses (~$345 / genome) - T

5-hydroxymethylcytosine
(5hmC)

R 7 Revio SPRQ-Nx sequencing plate chemistry supports all existing HiFi applications.
PGCBI‘ 2 $345/ genome cost shown is calculated based on sequencing 2 human genomes per acquisition to achieve 20X HiFi coverage per genome. 10
3 5-hydroxymethylcytosine (5hmC) is enriched in neuronal and developmental tissues, where it contributes to cell-type-specific gene expression patterns.



New Revio SPRQ-Nx consumables packaging and kit configurations

New Revio SPRQ-Nx consumables product packaging features white-colored boxes with magenta trim to easily
distinguish them from old “single-use” Revio SPRQ consumables

Old “single-use” Revio SPRQ consumables NEW Revio SPRQ-Nx consumables

Revio SPRQ Revio SPRQ Continue to use
Polymerase kit polymerase kit SPRQ-Nx packaging = polymerase kit ex'ft'“g SPF;?
103-520-100 is white-colored with 103-520-100 polymerase Kl
magenta trim
Revio SPRQ Revio SPRQ
Sequencing sequencing plate sequencing plate - Nx2
plate 103-504-900 103-726-200
(4-rxn) (4-rxn)
Revio Revio
SMRT Cell tray SMRT Cell tray SMRT Cell tray - Nx
102-202-200 103-483-800
(4 single-use SMRT Cells) (4 multi-use SMRT Cells)
Revio SPRQ Revio SPRQ-Nx
reagent kit, 24-pack reagent kit, 24-pack
103-520-200 103-748-700
24-pack (24 acquisitions) (24 acquisitions)
reagent kit Contalps: . = = Contalrls: .
(1) Revio SPRQ polymerase kit, (1) Revio SPRQ polymerase kit,
(6) Revio SPRQ sequencing plate (6) Revio SPRQ sequencing plate — Nx,
(6) Revio SMRT Cell tray (2) Revio SMRT Cell tray — Nx
(1) SMRTbell cleanup beads (10 mL) (1) SMRTbell cleanup beads (10 mL)
° 7 0Old “Single-use” Revio SPRQ consumables will remain available for purchase.
PGCBI‘ 2 Revio SPRQ-Nx sequencing reagent plates can be stored at 4°C for up to two weeks after first use (each reagent plate consumable can only be used twice). "



Enhanced economics of HiFi long-read sequencing with SPRQ-Nx (cont.)

With SPRQ-Nx chemistry, multi-use SMRT Cells on the Revio system can lower your sequencing cost by ~30%
versus single-use SMRT Cells

SPRQ-Nx pricing benefits SPRQ-Nx makes large-scale HiFi projects more financially accessible than ever before

increase with the number of uses Example HiFi sequencing costs’ for a hypothetical 10,000-sample human whole genome study at 20x coverage.

« SPRQ-Nx is more expensive for 15t use Revio SPRQ Revio SPRQ-Nx '
) _ nal Iti Cost benefit at scale’
« SPRQ-NXx is less expensive at 2 uses (single-use) (multi-use)

+ SPRQ-Nx is least expensive at 3 uses Cost per human genome _¢ ~$345 ~30% savings in reagent

(20%) cost — ~$1.55 M in cost
savings for this example
3 | ~$690 per Total reagent cost ~$5 M ~$3.45 M project

acquisition

e (~$345 / genome)

Study design, sample type, and level of multiplexing may affect the number of SMRT Cells required. All prices are listed in USD and cost
may vary by region. Pricing includes sequencing reagents run on your system and does not include instrument amortization or other
reagents. Talk to your local PacBio representative for your local pricing.

SPRQ-Nx provides low HiFi sequencing cost without compromising accuracy

mNx = 1x
Data shown is for a single Revio SMRT Cell 80% 99.8 9.
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PGCBi‘ 1 Cost savings and benefits are calculated based on 3 acquisitions (uses) per multi-use Revio SMRT Cell using Revio SPRQ-Nx chemistry and pooling two human genomes per acquisition to achieve

20X coverage per genome. See Application brief — Head-to-head performance and economics of SPRQ-Nx (102-326-664) 12
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Revio SPRQ versus SPRQ-Nx consumable cross-compatibility

Revio SPRQ-Nx sequencing plate chemistry is compatible with both single-use Revio SMRT Cells and multi-

use Revio SMRT Cells

Revio SPRQ sequencing plate
103-504-900

Revio SPRQ sequencing plate — Nx
103-726-200

i
i

Revio SMRT Cell tray

(single-use SMRT Cells)
102-202-200

v/

Revio SMRT Cell tray — Nx

(multi-use SMRT Cells)
103-483-800

X

IR

PacBi®

13



Revio SPRQ-Nx sequencing plate chemistry supports all existing applications
Note: For libraries <5 kb, use Revio SPRQ sequencing plate — Nx with single-use Revio SMRT Cells?

HiFi sequencina apolication Compatible Compatible Compatible
9 gapp Polymerase kit Sequencing plate SMRT Cell tray

SPRQ polymerase kit  Revio SPRQ sequencing plate — Nx Revio SMRT Cell tray — Nx Revio SMRT Cell tray
_ 103-520-100 103-726-200 103-483-800 103-483-800
WGS (1 5-20 kb) — ;l Multi-use Single-use
= =¥, SMRT Cells SMRT Cells
Kinnex full-length RNA / single-cell g — Multi-use Single-use
RNA / 16s rRNA (15 - 20 kb) - == SMRT Cells SMRT Cells
. . _ | l— Multi-use - Single-use
Microbial genomes (5 — 10 kb) =a ar o | . SMIRT Cells
S For libraries 25 kb use SPRQ sequencing
plate — Nx with multi-use Revio SMRT
Cells or smgle use Revio SMRT Cells Sinal
. _ | — ingle-use
Shotgun metagenomics (7 — 20 kb) — ﬁfa. SMRT Celle .. SVRT Cells
_ | — Multi-use Single-use
PureTarget (5 - 10 kb) == SMRT Cells SMRT Cells
. . | — Multi-use Single-use
Amplicon sequencing (= 5kb) =A SMRT Cells SMRT Cells
For amplicon libraries <5 kb, use Sinal
. . 1 — . /- . ingle-use
Amplicon sequencing (< 5kb) — SPRAQ sequencing plate — Nx with Sngleuse

single-use Revio SMRT Cells?

il

PGCBi‘ 7 For amplicon libraries <5 kb, using Revio SPRQ sequencing plate with multi-use Revio SMRT Cells may result in reduced P1/.HiFi yield performance for Use 2 and/or Use 3. 14



Revio system v13.5 DeepConsensus improves HiFi sequencing accuracy

Improved DeepConsensus model? results in more usable high-quality reads per run, more reliable quality

values, and faster time to results

Updated DeepConsensus model delivers:

* Increased percentage of reads that achieve empirical Q30
accuracy from 47.9% to 53.2% (+5.3% of reads)

» Improved quality calibration, particularly near the Q20 HiFi
threshold

Additional software improvements enable faster
data processing times and increased HiFi data
throughput to ~18 Gb/hour through:

* Model optimization to reduce computational overhead

» Floating point quantization to accelerate inference while
maintaining accuracy

» Adoption of updated inference frameworks such as ONNX
(Open Neural Network Exchange) for improved hardware
utilization

PacBi® | Google Research

HiFi yield distribution by empirical quality binning for
Revio system data generated with SPRQ — Nx chemistry

100% _

80%
®  60% m>030
)
8 | m Q20-Q30
“6 40% m<Q20
58

20%

0%
Revio v13.3 Revio v13.5
DeepConsensus? DeepConsensus?

* Revio v13.5 DeepConsensus model is trained on both SPRQ and SPRQ-Nx data

Both SPRQ and SPRQ-Nx chemistry perform similarly with Revio 13.5 with no major change
in error modes from Revio 13.3

1 See Improving HiFi sequencing accuracy with Google DeepConsensus and AlphaEvolve for further details about DeepConsensus model improvements enabled by Google’s AlphaEvolve Al

[ ]
coding agent (PacBio BLOG, April 30, 2026).
PacBi@®@ codingacent P )

RevRevio v13.3 DeepConsensus model is trained with SPRQ chemistry. RevRevio v13.5 DeepConsensus model is trained with SPRQ chemistry and SPRQ-Nx chemistry.

15


https://www.pacb.com/blog/improving-hifi-sequencing-accuracy-with-google-deepconsensus-and-alphaevolve/

Revio system v13.5 improves methylation detection capabilities
Updated methylation analysis software supports 5ShmC calling

Revio on-instrument methylation analysis Off-instrument methylation analysis
Jasmine v26.1.3 MethBat v1.0.0
‘X" Available now @Qgﬂb Available now
' in GitHub > in GitHub

https://qithub.com/PacificBiosciences/jasmine https://github.com/PacificBiosciences/methbat

* New models for Revio SPRQ-Nx chemistry « MethBat secondary analysis tool aggregates and analyzes CpG
«  5-methylcytosine (5mC in CpG) calls more strongly match bisulfite methylation calls made from PacBio HiFi datasets?
data «  Now includes 5mC, 6mA, and 5hmC pileup functionality
« Improved 6mA strand calling annotation? * Note: pb-CpG-tools will not undergo further development and will

be deprecated in May 2026°
» If using Jasmine version 226.x

* New 5-Hydroxymethylcytosine (5hmC in CpG) caller

— Recommend to use MethBat tool since it supports analysis of all
methylation types

If using Jasmine version <26.x

— Can continue to use pb-CpG-tools

1 Balanced calling of 6mA on both strands. The prior caller had slightly higher recall for A in forward strand compared to T in reverse strand..
2 See MethBat GitHub page for more details about methylation secondary analysis features, including: Creation of a methylation profile for a collection of genomic regions (e.g., CpG islands)
° Creation of cohort / background profiles from a collection of methylation profiles.
PGCBI‘ 3 pb-CpG-tools will remain available for at least the remainder of 2026.

16
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Revio system v13.5 performance specifications remain unchanged with SPRQ-Nx chemistry

Revio system v13.5 data throughput

HiFi yield per

Library Run time? acquisition? Methylation
0.5-5kb 12 hours 95% 6 — 8 Million reads
5-10 kb 3570 Gb
i 3
10-15 kb 24 hours 90% 70— 100 Gb SmC + ShmG at CpG sites and GmA” for
native DNA
15-20 kb 100 — 120 Gb
20-25 kb 30 hours 85% 100 — 120 Gb

1 Run time refers to the data collection step, which determines the time between processing SMRT Cell acquisitions.

HiFi yield is dependent on library quality and sequencing preparation procedures. Specified yield is based on high-quality samples prepared following best
practices.

3 The 6mA caller is designed to detect methylation in the context of the Fiber-seq chromatin assay.

2

Revio system v13.5 key applications and sample throughput

Expected Samples per Samples
Library Sample coverage* acquisition per year’®
0.5-5 kb Amplicon sequencing 50x% >1,000 >2.5M
5-10 kb Microbial genome 50x% 384 480,000
5-10 kb PureTarget repeat expansion panel 200x% 48 60,000
5-10 kb Ampli-Fi human genome 20x% 1 1,250
15-20 kb Human genome 20x% 2 2,500 Revio system v13.5
15-20 kb Human methylation profiling 5x% 8 10,000 +
15-20 kb Transcriptome with Kinnex full-length RNA kit 10M reads 6 7,500 SPRQ-Nx chemistry

4 Expected coverages are estimates.

5 Annual throughput is estimated and based on 2,500 Revio SMRT Cell acquisitions for 12 hour runs; 1,250 Revio SMRT Cell acquisitions for 24 hr runs; and
1,050 SMRT Cell acquisitions for 30 hour runs.

o
PGCBl‘ See Revio system specification sheet (102-326-552) for the latest Revio system performance specifications. 17
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Revio system v13.5 multi-use SMRT Cell workflow key features
Revio system core run setup procedure for multi-use SMRT Cells remains the same as for single-use SMRT Cells

No changes to existing procedure for
loading sequencing plates, pipette tips and

SMRT Cell trays onto Revio work deck
T ¥ |

Multi-use Revio SMRT
Cell tray 2 (optional)

Multi-use Revio
SMRT Cell tray 1

7 Revio SPRQ-Nx use-to-use barcode carryover level is typically <0.1%

PacBi®

Run multiple acquisitions per Revio SMRT Cell with SPRQ-Nx chemistry’

Example run schedule:
24 samples / 3 runs

Wed

Mon Tue Thu Fri Sat

6 SPRQ-Nx sequencing
plates

2 Multi-use SMRT Cell trays

Each SMRT Cell supports
up to 3 acquisitions

1 --->’© -—> ’(N

Use 2 Use 3
24 samples
Axy+4dxy Axy+A4xy  Axy+ AXV 4 acquisitions)
| | | | | |
Run 1 Run 2 Run 3
Different samples Automatic SMRT Cells stay
each acquisition washing ininstrument

Minimal carryover? No manual steps »~ Software managed

Tracking of SPRQ — Nx consumables

is fully automated via updated
SMRT Link and Revio ICS software

19



HiFi sample prep, HiFi library prep and Revio system sequencing prep core
workflows remain the same for SPRQ-Nx chemistry

No changes to DNA input and DNA QC requirements for HiFi sequencing?’

SAMPLE

LIBRARY
PREPARATION

SAMPLE SETUP

PREPARATION (ABC)

Follow existing HiFi sample prep
+ library prep procedures

gDNA input mass into Sequel II® and Sequel
library prep lle

Total DNA per SMRT® 9
Cell#* Tug Hg

Revio SPRQ™-Nx chemistry)

sample must be used. If bypassing SRE, no less than 20 ng should be used g dividual sample goinginto

library preparation.

T DNA input requirements for HiFi

library prep remain the same for Lower quality DNA may be

used with the expectation
of lower sequencing yields.

DNA fragment size recommendations

DNA shearing Automated pipette-tip shearing (preferred DNA shearing method)
Target fragment lengths 15-20 kb

DNA size distribution
(Femto Pulse system)

SPRQ and SPRQ-Nx chemistry

Input gDNA QC requirements for
HiFi library prep remain the same
for SPRQ and SPRQ-Nx chemistry

Preparing whole genome and
metagenome libraries using

SMRTbell® prep kit 3.0
klist

Overview

This procedure describes the workflow for constructing whole genome sequencing (WGS) libraries from g
metagenomic DNA using the SMRTBel® prep kit 3.0 for s 0
may be performed manually or using one of the many qualified autor

s DI it

L e i Ay O,

Genomic DNA (gDNA) QC and input mass recommendations

PacBio Nanobind® DNA extractions kits are recommended to ensure there is sufficient mass and quality of high
molecular weight DNA for this protocol.

gDNA quality QC

The Agilent Femto Pulse system is recommended for the accurate sizing of gDNA. Please see the PacBio Technical
note for more details.

Recommended guidelines for evaluating gDNA quality for this protocol:

+ Use the Femto Pulse gDNA 165 kb analysis kit (Agilent FP-1002-0275)

« Dilute samples to 250 pg/uL

* 70% or mare of the DNA should be =10 kb for this protacol. This corresponds to a genome guality number (GQN) of
7.0 or higher at 10 kb. If the GON at 10 kb is less than 7.0, higher gDNA inputs may be required.

« |f the majority of DNA is less than 10 kb, Short read eliminator is not recommended.

s Shearing may be bypassed if the sampleis already in the appropriate size-range.

L]
PGCBI‘ 1 Refer to latest PacBio Procedure & checklist protocol documentation for up-to-date guidance on application-specific DNA input amount requirements.

20
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HiFi sample prep, HiFi library prep and Revio system sequencing prep core
workflows remain the same for SPRQ-Nx chemistry (cont.)

No changes to Revio run setup and on-instrument/off-instrument data analysis procedures

INSTRUMENT SETUP ON-INSTRUMENT OFF-INSTRUMENT
& RUN START DATA ANALYSIS DATA ANALYSIS
| |

Follow existing Revio run setup
and HiFi data analysis procedures

w9 Runs

d

-
=k Create New Run

PacBi® 21




SMRT Link v26.1 Revio Run Design user interface supports new SPRQ

sequencing plate — Nx

Run design core workflow remains the same when setting up a new Revio run with multi-use SMRT Cells

=k Create New Run

X

PacBi®

Runs / Create New

New Run Design

Run Information

Instrument Type

Veos

Run Name

Run 03.18.2026 15:51

Plate 1 Required (]

Revio sequencing plate

Revio sequencing plate - 1 rxn

Revio SPRQ sequencing plate

Revio SPRQ sequencing plate - Nx

Run Comments

Transfer Subdirectory @

Use Adaptive Loading

O YES NO

Sample Information

| v | Plate 1, well A01:

Import from Sample Setup

Application
Required

Plate Well @
Required

. Well Name @
Select Revio SPRQ sequencing plate Required
— Nx in Plate field drop-down menu if

using Revio SMRT Cell — Nx trays?’

Well Comment

Library Type
Required

B Select Sample -

Plate 1, Well AD1

Standard

PGCBi. Select a Module ~

No changes to required
Run Design fields

V

Insert Size (bp)
Required

Library Concentration (pM)
Required

Movie Acquisition Time (hours)

Samples

Sample is indexed

Bio Sample Name [}
Required

24

Revio SPRQ-Nx chemistry with
multi-use SMRT Cells is supported
for library insert sizes 25 kb?

Note: Revio system v13.5 software does not block
users from entering library inserts sizes <5 kb if running
SPRQ-Nx chemistry with multi-use SMRT Cells

17 Note: Revio SPRQ sequencing plate — Nx is compatible with both single-use Revio SMRT Cells and multi-use Revio SMRT Cells. Revio SPRQ sequencing plate is not compatible with multi-use

Revio SMRT Cells.

2 For amplicon libraries <5 kb, do not use Revio SPRQ sequencing plate — Nx with multi-use Revio SMRT Cell tray — Nx. For amplicon libraries <5 kb, can use Revio SPRQ sequencing plate — Nx (or

Revio SPRQ sequencing plate) with single-use Revio SMRT Cells.

22



SMRT Link v26.1 Revio Run Design user interface supports new SPRQ
sequencing plate — Nx (cont.)

Run design CSV supports new SPRQ-Nx sequencing plate part number

Specify Revio SPRQ

A B sequencing plate — Nx E F G H
1 [Run Settings] part number? in Plate fields
2 Instrument Type revio
3 'Run Name Please input your run name
4|Plate 1 103726100
5 |Plate 2 103726100
R 6 Transfer Subdirectory
7 |CSV Version 1
8
v 9 [SMRT Cell Settings] 1_A01 1_B01 1_col 1_D01 2_A01 2_B01 2_co1 2_D01
10 'well Name Well_name_1 Well_name_2 Well_name_3 Well_name_4 Well_name_5 Well_name_6 Well_name_7 Well_name_8
11 'well Comment human_HG002_diploi human_HG002_diploi human_HG002_diploi human_HG002_diploi human_HG002_diploi human_HG002_diploi human_HG002_diploi human_HG002_diploid
12 Application HiFi Reads HiFi Reads HiFi Reads HiFi Reads HiFi Reads HiFi Reads HiFi Reads HiFi Reads
13 |Library Type Standard Standard Standard Standard Standard Standard Standard Standard
R uns 14 'Movie Acquisition Time (hours) 24 24 24 24 24 24 24 24
15 |Insert Size (bp) 14000 14000 14000 14000 14000 14000 14000 14000
16 Library Concentration (pM) 200 200 200 200 200 200 200 200
17 Assign Data To Project 1 1 1 1 1 1 1 1
v 18 Include Base Kinetics FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
19 Consensus Mode molecule molecule molecule molecule molecule maolecule molecule molecule
20 Full Resolution Base Qual FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
21 Subread To HiFi Pileup FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
—_ 22 Use Adaptive Loading TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE
23 Sample is indexed FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
24 |Bio 5ample Name Bio_Sample_Mame_1 Bio_Sample_Name_2 Bio_Sample_Mame_3 Bio_Sample_Name_& Bio_Sample_Name_5 Bio_Sample_Name_6 Bio_Sample_Name_7 Bio_Sample_Name_8
25
26

PGCBi‘ 7 Note: Individual Revio SPRQ sequencing plate — Nx part number to enter into run design CSV is 103-726-100. (When purchasing the Revio SPRQ sequencing plate — Nx consumable kit
product, the orderable part number is 103-726-200.)



Revio system v13.5 run setup and instrument workflow for multi-use SMRT
Cell trays

Revio instrument control software automatically tracks SMRT Cell uses and prioritizes allocation of samples to
used cells before new cells’:2

Example run schedule: Run 1 =8 samples and Run 2 = 4 samples ( total # acquisitions = 12)
— Only one multi-use SMRT Cell tray (= 4 SMRT Cells) is needed to sequence all 12 samples since each SMRT Cell can support up to 3 acquisitions (uses)

Multi-use SMRT Cell tray 2 is not used since instrument
scheduler will allocate Samples 5 — 12 to used cells from

Multi-use Multi-use ] )
4 Plate 1 . SO oy 3 tray 1 before using new (unused) cells in tray 2

‘ ISESEE "BERRRERE D\ ———— — There is no need to load SMRT Cell tray 2
& AR ) S EE ' Aok i emm— S :
o.sgfnm 501 V& SN { = A g - — i
B — \ o 4 = - Y, )

'Os le 5 (AO1 ) ' . ' — == - : , B 3

.Saﬁqnﬁ eZém)) : _ ey

e i : K s R

Multi-use SMRT Cell tray 1 is
Plate 2 used forRun1and Run2 |

With SPRQ-Nx, 1 multi-use Revio SMRT Cell tray
(= 4 SMRT Cells) can support 12 acquisitions

R T S | Soquencing ooes SMRT Cell trays | ___Use

-

Samples 1 — 4 [Plate 1_A01-D01] SPRQ-Nx sequencing plate 1 SPRQ-Nx multi-use SMRT Cell tray 1 Use 1 (Cells 1 —4)
Run 1 (8 samples)

Samples 5 — 8 [Plate 2_A01-D01] SPRQ-Nx sequencing plate 2 SPRQ-Nx multi-use SMRT Cell tray 1 Use 2 (Cells 1 —4)
Run 2 (4 samples) Samples 9 — 12 [Plate 1_A01-D01] SPRQ-Nx sequencing plate 1 SPRQ-Nx multi-use SMRT Cell tray 1 Use 3 (Cells 1 —4)

P B- 1 Definitions: New cells — unused cells on the instrument work deck that are still inside their SMRT Cell tray(s). Reuse cells — used cells sitting on the instrument stage(s) that have remaining uses.
GC I‘ 2 See Appendix for general rules for SMRT cell multi-use (Revio system ICS v13.5). 24



Revio system v13.5 run setup and instrument workflow for multi-use SMRT
Cell trays (cont.)

Revio instrument control software automatically tracks SMRT Cell uses and prioritizes allocation of samples to
used cells before new cells

Example run schedule: Run 1 =8 samples and Run 2 = 4 samples ( total # acquisitions = 12)
— Only one multi-use SMRT Cell tray (= 4 SMRT Cells) is needed to sequence all 12 samples since each SMRT Cell can support up to 3 acquisitions (uses)

No need to load a

SR ECYA SPRQ-Nx multi-use SMRT Cell usage

Multi-use =%
» cell tray 1 )

Plate 1

-------------------

. . (Am) B - $BRRERRE RRRRARN » Each multi-use SMRT Cell supports up to 3

] ..SSam le 2 (801) _ . v—————_— ; acquisitions (uses)
mple 4 561 . Revio ICS software automatically allocates ffCe“ 4 « Once removed from cell tray for 15t use, the 3" use (Use

- ® Sample 4 (D01)

y o samples to cells and tracks SMRT Cell reuse - - s _ 1

= am, SRR ‘ e T rony ey ey s B \\\ P 3) must start within 108 hours (= 4.5 days)
" Sampie 5 (A0T) W cell3

A—

‘0 Sample 6 (B01) —————— — L 00 * Used SMRT Cells stay mounted on the instrument
Sample 7 (C01) X - \ " . .. .
Ch SampIeS(D01) , stages until there are no remaining uses available (or
S \\ > 2\ \ the cell expires)?2
g —— » : Multi-use SMRT Cell tray 1 is \ ¥ “’.‘_\ * Note: Expired SMRT Cells and SMRT Cells with no
Plate 2 used for Run 1 and Run 2 CélI‘L \ remaining uses are automatically discarded into the

instrument waste bin - NO option to use expired multi-
use SMRT Cells for a sequencing run

-mm Sequencing plates SMRT Cell trays | ___Use

Samples 1 — 4 [Plate 1_A01-D01] SPRQ-Nx sequencing plate 1 SPRQ-Nx multi-use SMRT Cell tray 1 Use 1 (Cells 1 —4)
Run 1 (8 samples)

Samples 5 — 8 [Plate 2_A01-D01] SPRQ-Nx sequencing plate 2 SPRQ-Nx multi-use SMRT Cell tray 1 Use 2 (Cells 1 —4)
Run 2 (4 samples) Samples 9 — 12 [Plate 1_A01-D01] SPRQ-Nx sequencing plate 1 SPRQ-Nx multi-use SMRT Cell tray 1 Use 3 (Cells 1 —4)

R 1 |f a SMRT Cell has not started another use within 108 hours, then it will be expired and automatically discarded into the waste bin by the instrument control software.
PGCBI‘ 2 Once removed from tray, a SMRT Cell is never returned to the tray. Note: Expired SMRT Cells and SMRT Cells with no remaining uses are automatically discarded into the instrument waste bin. 25
There is no option to use expired multi-use SMRT Cells for a sequencing run. Used cells can also be manually discarded by specifying to clear all stages through the instrument touchscreen display.



Revio work deck touchscreen displays SMRT Cell multi-use information
Revio work deck touchscreen shows remaining SMRT Cell uses and remaining time until a multi-use cell on an

instrument stage expires

Disk space
summary

Self test

Network
diagnostics

System tools

View disk usage and remove leftover data from
previous runs

Run & diagnostic to verify instrument hardware
and sensor functionality

Access tools for diagnosing network
connectivity issues

Multi-use
SMRT Cells

Manage and view the status of multi-use SMRT
Cells

PacBi®

& Multi-use SMRT Cell Summary

SMRT Cell
12345678
22345678
32345678
42345678

Number of remaining
uses for cells on stages

Remaining uses

1

1
2
1

Remaining time until the multi-

use cell on a stage expires

Discard
SMRT Cells

Start within
20h 15m
1d 02h

4d 12h

2d 16h

26



Revio work deck touchscreen displays SMRT Cell multi-use information (cont.)
Users can manually specify to discard multi-use SMRT Cells via work deck touchscreen

& System tools & Multi-use SMRT Cell Summary
Disk space View disk usage and remove leftover data from
summary previous runs
SMRT Cell Remaining uses Start within
Self test Runa d:agn;)suc to verify instrument hardware 12345678 1 20h 15m
n nsor functional
A aEhecr uncUanally 22345678 1 1d 02h
Network Access tools for diagnosing network 32345678 2 4d 12h
diagnostics Connecti\llty Issues 42345678 1 2d 16h
Multi-use Manage and view the status of multi-use SMRT Discard
SMRT Cells Cells SMRT Cells
Can choose to manually

discard multi-use SMRT Cells

NOTE: You cannot select individual SMRT Cells to discard

— Selecting Discard SMRT Cells will discard ALL multi-use cells currently on
instrument stages regardless of the remaining number of uses for each cell?

L]
PGCBI‘ 1 After clicking Discard SMRT Cells, a follow-up message will then appear to ask the user to confirm the selected action.

27



Revio system front panel display shows SMRT Cell multi-use information
Revio front panel display shows remaining SMRT Cell uses and remaining time until next cell expires’

Number of remaining uses for cells on stages

84013

Remaining SMRT Cell uses
W)
Use within: 2d 01h

Multi-use SMRT Cell expiration time

Expiration countdown timer starts when SMRT
Cell is first removed from the cell tray for 1st
use (Use 1)

Remaining time until the next cell on a stage expires

MDennyson_WilkinsLab

Pending Loading

IMPORTANT! — Once removed from cell tray

for Use 1, the 3 use (Use 3) must start within
108 hours (= 4.5 days)’

Complete

B G 6
. . . . Cell breakout 1 i 2 i k?/
‘T 1 \ | i

01h 15m
® oo -

Complete
T=0h Oh<T<(108 h <108 h

mEES - movi i)

Sequencing

SCollins_WilkinsLab

Pending Loading

Sequencing

* Note: Expired SMRT Cells and SMRT Cells with
no remaining uses are automatically discarded
into the instrument waste bin — NO option to
use expired multi-use SMRT Cells for a
sequencing run

PacBi® - 28



SMRT Link Instruments module is updated to display SMRT Cell multi-use
information

SMRT Link Instruments module shows more detailed multi-use SMRT Cell status and expiration time information
+ 84028 READY

Instrument Type Status Time until preload available
Revio Ready =

Multi-use SMRT Cell Status &

o SMRT Cell e Start within o Remaining Uses for Next Run o Information

EA313135 1 Start remaining SMRT Cell use before it expires.
EA313136 1 Start remaining SMRT Cell use before it expires.
EA313130 4 days and 12 hours 2 —
EA313137 Expired Used 1 of 3 times.

Runs
Name SMRT Cell Status Run Completion
Revio_example_8-acquisition_run Pending Loading Sequencing Complete Completed 1 day and 2h agoe

1. SMRT Cell 3. Remaining uses for Next Run’?
. SMRT Cell ID serial number . Number of uses remaining for a specific multi-use SMRT Cell
2. Start within 4. Information
. Remaining time left before a multi-use SMRT Cell expires and becomes unusable’ . Other status information or warning messages for a specific SMRT Cell

R 1 For arun in progress, Remaining uses for Next Run is calculated based on how many uses are being consumed by the current run design.
PGCBl‘ 2 Note: Expired SMRT Cells and SMRT Cells with no remaining uses are automatically discarded into the instrument waste bin. There is no option to use expired multi-use SMRT Cells for a
sequencing run.




SMRT Link Instruments module is updated to display SMRT Cell multi-use
information (cont.)

v 84036 RUNNING

Instrument Type
Revio

Multi-use SMRT Cell Status @
SMRT Cell
EA314038
EA314025
EA314033

EA314039

Runs
Name

Revio_example_8-acquisition_run

Status

Running

Start within
3d and 10h
3d and 12h
3d and 14h

3d and 17h

For a run in progress, Remaining uses for Next
Run is calculated based on how many uses are

being consumed by the current run design

Remaining Uses for Next Run

1

1

1

SMRT Cell Status
Pending

Loading Sequencing Complete

PacBi®

Run Con
In 15h 561

Example: For each multi-use SMRT Cell in this 8-acquisition run design
using a new SMRT Cell tray — Nx (= 4 new Nx cells):

» First 4 acquisitions were completed on Use 1 (or are in post-primary

analysis)

» Second 4 acquisitions are in progress on Use 2 (orin cell prep for Use 2)
* Remaining uses for next run = 1 for each SMRT Cell
» Total # acquisitions remaining = 4

Well > Run > Cells <

Flate Well name Status Mgwe Cell type Use Cell ID

well time

140 20260518_8403... Complete 12 hr Multi-use 1 EA314038

1801 20260518_8403... Complete 12 hr Multi-use 1 EA314025

1C01 20260518_8403... PostPrimar... 12 hr Multi-use 1 EA314033

1DM 20260518_84053... PostPrimar... 12 hr Multi-use 1 EA314039
=

2 Al 20260518_8403... Acquiring 12 hr Multi-use 2 EA314038

2 BO1 20260518_8403... Acquiring 12 hr Multi-use 2 EA314025

2C0 20260518_84053... InPrep 12 hr Multi-use 2 EA314033

2 D0 20260518_8403... InPrep 12 hr Multi-use 2 EA314039
s 1

30



SMRT Link Run Details report page is updated to display SMRT Cell multi-use

information

Run Details report page contains new columns to show SMRT Cell type, use count and cell ID?

Select module ~

PacBi®

Runs /

Run Details

20260316-2_84028 Raven-FCS-Vrf-14

¥ Export Run Details

w Overview

Run Created:
2026-03-16, 04:07:05 PM

Run Start:
2026-03-16, 04:08:01 PM

Run Complete:
2026-03-18, 03:16:30 AM

Created By:
swei

Instrument Name:

Indicates this is a
Multi-use SMRT Cell

Expana Aul

Completed Cells:
4

Failed Cells:
0

Time remaining for PostProcessing:

Transfer Status:
Completed at 2026-03-18, 06:05:39 PM

Indicates this is the first use
of the Multi-use SMRT Cell

Indicates the serial number
ID for this SMRT Cell

Run ID:
r34028_20260316_230714

Instrument SN:
84028

Instrument software:
13.5.0.284303

Transfer Directory:
/fcollections/raven_training/Verification,/r84028_20260316_230714

Export Run Details CSV contains
new columns to show SMRT Cell
type, use count and cell ID

[ RU n Detalls ] Well > Productivity > Polymerase reads Control reads >
e [ S Status Cell type Use | CellID Reads 7t | ey || Rl | SR | TG [ Pol. read length Tt | LG
well (median) bases (mean) {N50) {mean)
1A01 65_Raven-Hg2-&... Complete N Multi-use 1 EA300718 91 M 1423 Gb 15.6 kb Q36 95% 66% 1,614 Gb 971 kb 1793 kb 18,108 107.1kb
1B01 66_Raven-Hg2-8... Complete 24 hr Multi-use 1 EA300719 89 M 1340 Gb 15.1 kb Q36 95% 68% 1515 Gb 88.7 kb 1683 kb 17,928 98.1kb
1C01 67_Raven-Hg2-8... Complete 24 hr Multi-use 1 EA300720 a6 M 145.0 Gb 151 kb Q35 95% 3% 1,639 Gb 888 kb 167.3 kb 19,736 1004 kb
1001 68_Raven-Hg2-8... Complete 24 hr Multi-use 1 EA300721 94 M 146.6 Gb 15.6 kb ass 95% T2% 1,593 Gb 87.7 kb 164.8 kb 20,236 100.3 kb

Note:

PacBie® -
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With new multi-use SMRT Cell trays, Revio system can be pre-loaded with
fewer consumables to enable continuous instrument operation | Freloadprocedurels

system v13.3 and v13.5

» Afterrun is started, Revio door is locked and the work deck becomes unavailable while reagent prep, cell immobilization and pre-extension (PE) take place
« Door becomes unlocked after cell prep is completed for all SMRT Cells in the 15t run to allow pre-loading of consumables needed for a 2" run while 15t run is still in progress?

Example Revio run schedule to process 24 samples per week with single-use SMRT Cells (24-hour movies)

Tuesday Wednesday Thursday Saturday

S CILETe |
window 2 x SMRT Cell trays (= 8 cells) 77
SMRT Cells 2 x Seq. plates (= 8 reactions) Yygm Xgm

to load

8
Robot
& cell prep
Stage 1 SMRT Cell 1 SMRT Cell 5 SMRT Cell 9 SMRT Cell 13 SMRT Cell 17 SMRT Cell 21
9 Sample #1 (24 hrs) Sample #5 (24 hrs) Sample #9 (24 hrs) Sample #13 (24 hrs) Sample #17 (24 hrs) Sample #21 (24 hrs)
Stage 2 SMRT Cell 2 SMRT Cell 6 SMRT Cell 10 SMRT Cell 14 SMRT Cell 18 SMRT Cell 22
Sample #2 (24 hrs) Sample #6 (24 hrs) Sample #10 (24 hrs) Sample #14 (24 hrs) Sample #18 (24 hrs) Sample #22 (24 hrs)
Stage 3 SMRT Cell 3 SMRT Cell 7 SMRT Cell 11 SMRT Cell 15 SMRT Cell 19 SMRT Cell 23
g Sample #3 (24 hrs) Sample #7 (24 hrs) Sample #11 (24 hrs) Sample #15 (24 hrs) Sample #19 (24 hrs) Sample #23 (24 hrs)
Stage 4 SMRT Cell 4 SMRT Cell 8 SMRT Cell 12 SMRT Cell 16 SMRT Cell 20 SMRT Cell 24
9 Sample #4 (24 hrs) Sample #8 (24 hrs) Sample #12 (24 hrs) Sample #16 (24 hrs) Sample #20 (24 hrs) Sample #24 (24 hrs)
Data ready 112 3|4 5 7 10 11[12 13[14 15|16 17, 1920 21|22 23|24
to transfer

1 For 8-sample (= 8 acquisition) run designs with adaptive loading, door becomes unlocked ~40 hours after first run is initiated. For 4-sample (= 4 acquisition) run designs with adaptive loading, door 32

(]
PGCBI‘ becomes unlocked ~10 hours after first run is initiated.




With new multi-use SMRT Cell trays, Revio system can be pre-loaded with
fewer consumables to enable continuous instrument operation (cont.)

» Afterrun is started, Revio door is locked and the work deck becomes unavailable while reagent prep, cell immobilization and pre-extension (PE) take place
« Door becomes unlocked after cell prep is completed for all SMRT Cells in the 15t run to allow pre-loading of consumables needed for a 2" run while 15t run is still in progress?

Tuesday Wednesday Thursday Saturday

S CILETe |
window 2 x SMRT Cell trays (= 8 cells) <% 2 0 x SMRT Cell trays (= 0 cells) 0 x SMRT Cell trays (= 0 cells)
SMRT Cells 2 x Seq. plates (= 8 reactions) s = ‘ 2 x Seq. plates (= 8 reactions) am e ‘ H 2 x Seq. plates (= 8 reactions) g e

to load 8
Robot
& cell prep
Stage 1 SMRT Cell 1 - SMRT Cell 1 - SMRT Cell 1 - SMRT Cell 5 - SMRT Cell 5 - SMRT Cell 5 -
9 Sample #1 (24 hrs) Sample #5 (24 hrs) Sample #9 (24 hrs) Sample #13 (24 hrs) Sample #17 (24 hrs) Sample #21 (24 hrs)
Stage 2 SMRT Cell 2 - SMRT Cell 2 - SMRT Cell 2 - SMRT Cell 6 — SMRT Cell 6 — SMRT Cell 6 —
9 Sample #2 (24 hrs) Sample #6 (24 hrs) Sample #10 (24 hrs) Sample #14 (24 hrs) Sample #18 (24 hrs) Sample #22 (24 hrs)
Stage 3 SMRT Cell 3 — SMRT Cell 3 — SMRT Cell 3 - SMRT Cell 7 — SMRT Cell 7 — SMRT Cell 7 -
g Sample #3 (24 hrs) Sample #7 (24 hrs) Sample #11 (24 hrs) Sample #15 (24 hrs) Sample #19 (24 hrs) Sample #23 (24 hrs)
Stage 4 SMRT Cell 4 — SMRT Cell 4 - SMRT Cell 4 — SMRT Cell 8 - SMRT Cell 8 — SMRT Cell 8 -
9 Sample #4 (24 hrs) Sample #8 (24 hrs) Sample #12 (24 hrs) Sample #16 (24 hrs) Sample #20 (24 hrs) Sample #24 (24 hrs)
Data ready 112 3 5 7 10 11[12 13[14 15|16 17, 1920 21|22 23|24
to transfer

1 For 8-sample (= 8 acquisition) run designs with adaptive loading, door becomes unlocked ~40 hours after first run is initiated. For 4-sample (= 4 acquisition) run designs with adaptive loading, door

o becomes unlocked ~10 hours after first run is initiated.
PGCBl‘ 2 Note: When running multi-use SMRT Cell trays, Revio system v13.5 workflow adds ~45 min to cell prep time for Use 2 and Use 3 of each SMRT Cell compared to cell prep time for single-use 33

SMRT Cells.

Example Revio run schedule to process 24 samples per week with multi-use SMRT Cells (24-hour movies)?
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Revio system v13.5 + SPRQ-Nx chemistry example performance —- WGS

SPRQ-Nx chemistry shows excellent HiFi sequencing performance across multiple SMRT Cell uses that meets
or exceeds Revio system specifications for every use?’23

Whol
- HiFi yield (Gb) | Reads (M) | Length (kb) | Read QV - SNV F1 INDEL F1 SV F1

143.9 . : . 0.9987 0.9895 0.9752

HG002
SMRT Cell 1 2 144.2 8.9 16.3 35 68.7 0.9988 0.9897 0.9747
3 119.9 8.0 15.0 36 64.1 0.9989 0.9898 0.9729
1 147.0 9.2 16.0 35 68.7 0.9988 0.9892 0.9731

HG002
SMRT Cell 2 2 148.6 9.1 16.3 35 73.0 0.9987 0.9867 0.9754
3 124.7 6.9 17.9 35 53.9 0.9988 0.9877 0.9751
1 148.9 9.7 15.4 35 70.1 0.9987 0.9843 0.9740

HG002
SMRT Cell 3 2 154.5 9.6 16.1 35 75.7 0.9988 0.9889 0.9739
3 136.7 8.6 15.9 36 64.9 0.9988 0.9896 0.9754

1 See Revio specifications sheet (102-326-552) for expected HiFi yield performance range for different library insert sizes and applications. For 15 — 20 kb WGS libraries, the specified HiFi yield
range is 100 — 120 Gb of HiFi data per acquisition when using Revio SPRQ chemistry or Revio SPRQ-Nx chemistry. Note: HiFi yield is dependent on library quality and sequencing preparation
procedures. Specified yields are based on high-quality samples prepared following best practices.
. 2 Reduced HiFi yield on Use 2 and/or Use 3 is typically caused by lower P71 loading efficiency.
chBl‘ 3 Example data shown are for HG002 17 kb WGS library run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 250 pM on-plate loading concentration). Variant calling performed 35
with PacBio WGS variant pipeline; GIAB v4.2.1 small variant benchmark; GIAB T2TQ100 v1.1 SV benchmark.
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Revio system v13.5 + SPRQ-Nx chemistry example performance

SPRQ-Nx chemistry shows excellent HiFi sequencing performance across multiple SMRT Cell uses that meets
or exceeds Revio system specifications for every use’

RNA sequencing HiFi yield (Gb) HiFi reads (M) HiFi length (kb) HiFi read QV UL R 2 FEelE:
per acquisition specifications®
1 9.5 14.4 27 84.4

137.1 721 M
50-60 M
Kinnex full-length
2 . . . . . i
RNA, UHRR?2 135.2 9.3 14.5 29 68.8 71.0M trans-cr:“.)t reads per
acquisition
3 116.2 7.9 14.6 29 60.2 61.2M
e e e s 16S reads Product
HiFi yield (Gb) HiFi reads (M) HiFi length (kb) HiFi read QV o e o
per acquisition specifications
Ki full-l th 1 170.5 8.8 19.3 33 78.8 103.4 M
innex full-leng
70-80 M
1p?esx z?‘é'g’ 384- 2 168.2 8.7 19.4 85 65.4 102.1 M 16S reads per
MSA10023 acquisition
3 139.8 7.2 19.5 36 50.3 84.9M
PureTarget e e e s Mean target Product
9 HiFi yield (Gb) HiFi reads (M) HiFi length (kb) HiFi read QV 9 e .
sequencing coverage spemflcatlons
PureTarget 2.0 1 12.6 1.84 6.7 44 29.5 1064 Mean target coverage
repeat expansion 100-fold or greater per
panel 2.0, 24-plex 2 6.5 0.93 6.9 44 17.7 523 1 ug DNA per sample
whole blood / Min. target coverage
Coriell cell line? 3 7.1 0.82 8.6 39 13.8 350 20-fold per sample
1 Reduced HiFi yield on Use 2 and/or Use 3 is typically caused by lower P1 loading efficiency.
2 Kinnex full-length RNA UHRR libraries were run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 140 pM on-plate loading concentration).
3 Kinnex full-length 16S rRNA, ATCC MSA1002 libraries were run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 120 pM on-plate loading concentration).
4 PureTarget 2.0 repeat expansion panel 24-plex whole blood/Coriell cell line libraries (2 ug of input DNA per sample) were run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time).
5 See Revio specifications sheet (102-326-552); Application note — Kinnex full-length RNA kit for isoform sequencing (102-326-591); Application note - Kinnex 16S rRNA kit for full-length 16S

chBi‘ s_equencing (102-326-601 ) and Appli_cation note — Compr_’e_hen;ive genotyping wil_‘h the PyreTarget repeat expansic_m panel and_HiFi sequencing (102-326-614). Note: HiFi yield is dependent on 3g
library quality and sequencing preparation procedures. Specified yields are based on high-quality samples prepared following best practices.
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Revio system v13.5 + SPRQ-Nx chemistry example datasets

Example Revio SPRQ-Nx datasets are available for whole genome sequencing and epigenetics

Revio system —

Whole genome sequencing Homo sapiens — HG002 HiFi long read SPRQ-Nx chemistry
: . . - Revio system —
Whole genome sequencing Various plants + animals HiFi long read SPRQ-Nx chemistry

Revio system —

Whole genome sequencing — Variant detection, : -
Coming soon HiFi long read SPRQ-Nx chemistry

assembly, epigenetics

PGCBi‘ https://www.pacb.com/connect/datasets/ 37


https://downloads.pacbcloud.com/public/2026Q1/HG002-SPRQ-Nx
https://downloads.pacbcloud.com/public/2026Q1/HG002-SPRQ-Nx
https://downloads.pacbcloud.com/public/2026Q1/HG002-SPRQ-Nx
https://downloads.pacbcloud.com/public/2025Q4/PAS-SPRQ-Nx/
https://www.pacb.com/connect/datasets/

Revio system v13.5
summary |




New SPRQ-Nx extends Revio SPRQ chemistry with new 5hmC methylation caller
and multi-use SMRT Cells, enabling a richer and cost-effective HiFi workflow

PacBi®

2026

SPRQ-Nx

Multi-use SMRT Cells

Up to 4 simultaneous acquisitions

480 Gb per day
$599k system
$345 per 20x genome (30% lower)
500 ng DNA input

2,500 genomes per year

amC, 5hmC, and 6mA methylation caller

30 -40%
lower cost

Most affordable

long-read genome

5hmC in
every run

Built-in multiomic
insights

o No change in
(v) library prep
LQ

or analysis

Same HiFi quality, same

workflow, less waste

39



Revio system v13.5 + SPRQ-Nx key specifications
Revio system v13.5 data throughput

HiFi yield per

Run time? acquisition? Methylation
0.5-5kb 12 hours 95% 6 — 8 Million reads
5-10 kb 3570 Gb
i 3
10-15 kb 24 hours 90% 70— 100 Gb SmC + ShmG at CpG sites and GmA” for
native DNA
15-20 kb 100 — 120 Gb
20-25 kb 30 hours 85% 100 — 120 Gb

1 Run time refers to the data collection step, which determines the time between processing SMRT Cell acquisitions.

HiFi yield is dependent on library quality and sequencing preparation procedures. Specified yield is based on high-quality samples prepared following best
practices.

3 The 6mA caller is designed to detect methylation in the context of the Fiber-seq chromatin assay.

2

Revio system v13.5 key applications and sample throughput

Expected Samples per Samples
Library Sample coverage* acquisition per year’®
0.5-5 kb Amplicon sequencing 50x% >1,000 >2.5M
5-10 kb Microbial genome 50x% 384 480,000
5-10 kb PureTarget repeat expansion panel 200x% 48 60,000
5-10 kb Ampli-Fi human genome 20x% 1 1,250
15-20 kb Human genome 20x% 2 2,500
15-20 kb Human methylation profiling 5x% 8 10,000
15-20 kb Transcriptome with Kinnex full-length RNA kit 10M reads 6 7,500

4 Expected coverages are estimates.

5 Annual throughput is estimated and based on 2,500 Revio SMRT Cell acquisitions for 12 hour runs; 1,250 Revio SMRT Cell acquisitions for 24 hr runs; and
1,050 SMRT Cell acquisitions for 30 hour runs.

o
PGCBl‘ See Revio system specification sheet (102-326-552) for the latest Revio system performance specifications.

Revio system v13.5
+

SPRQ-Nx chemistry
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Revio system v13.5 with SPRQ-Nx chemistry enables HiFi sequencing at scale

See What can you do with
one HiFi run (102-326-578)
Revio system with

SPRQ-Nx chemistry
1 acquisition 4 acquisitions
“Whole genome sequencing ||
Human genome (20x coverage) 2 8 PacBie
Human methylation profiling (5x coverage) 8 32
De novo assembly (1 Gb genome) 4 16
Microbial de novo assembly (1 Gb total sum of genomes) 384 1,536
Cagetedpanels | |
Amplicon sequencing >1,000 >4,000
Hybrid capture sequencing D
20 Mb panel 16 64 Sowa "
2 Mb panel 96 384
100 kb panel 384 1,536
PureTarget panel sequencing 96 384
CRNAsequencing | |
Kinnex single-cell RNA sequencing 1 (6,000 — 10,000 cells) 4 (6,000 — 10,000 cells)
Kinnex full-length RNA sequencing
5M reads 12 48
10M reads 6 24
| microbial | ! Revio system ViS5
+
Shotgun metagenomic profiling 128 communities 512 communities SPRQ-NX chemistry
Shotgun metagenomic assembly 16 communities 64 communities
Kinnex 16S rRNA 1,536 communities 6,144 communities
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SMRT Link v26.1
+ SMRT Link Cloud v26.1

SMRT Link v26.1 key features & benefits
New SPRQ-Nx chemistry support
New SMRT Link v26.1 audit logging support

SMRT Link v26.1 user experience
Improvements

Improved targeted sequencing analysis
(asymmetric barcode demultiplexing + export
FASTQ) support

Improved Ampli-Fi run design support
Improved methylation reports
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SMRT Link v26.1 key features and updates

SMRT Link v26.1 makes HiFi sequencing easier with Revio SPRQ-Nx chemistry support, stronger compliance
support and data analysis workflow usability improvements

]

SPRQ-Nx chemistry
support

Audit logging
support

|||I'5,'l

Data analysis
workflow usability
improvements

PacBi®

}
}

Support for new Revio SPRQ-Nx consumables and multi-use SMRT Cells

New audit trail feature provides 21 CFR Part 11-aligned, tamper-resistant logging
with centralized visibility and exportable records

Improved asymmetric barcode demultiplexing support to enable automatic
demultiplexing (in-SMRT Link), predefined barcode pairing rules, and built-in GUI
validation

Improved Ampli-Fi run design support to enable use of preloaded, protocol-
specific barcodes and automatic demultiplexing (in-SMRT Link)

Improved methylation reports contain richer multiomic data (5hmC + 5mC + 6mA)
and expanded visual plots
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New SMRT Link v26.

SPRQ-Nx chemis




SMRT Link Run Design page is updated for Revio system to support SPRQ-Nx
consumables

Plate field dropdown selection menu includes new SPRQ sequencing plate — Nx (4-rxn)

PGCBi. Select a Module ~

Runs / Create New

Run Information Sample Information

Instrument Type

Veos
_ Run N Import from Sample Setup H Select Sample
un Name e

Run 03.18.2026 15:51 Application N
Required

Plate 1 Required @ Plate Well @
Required

Plate 1, Well AD1 +
No changes to required

Run Design fields

Well Name @
Select Revio SPRQ sequencing plate Required

— Nx in Plate field drop-down menu if
using Revio SMRT Cell — Nx trays?’

Revio sequencing plate

Revio sequencing plate - 1 rxn Well Comment

Revio SPRQ sequencing plate

By lereryy Standard s
? Revio SPRO sequencing plate - 1 rxn ] Required
@ Ru ns Revio SPRQ sequencing plate - Nx Insert Size (bp)

Required

Run Comments Library Concentration (pM)
Required

— Movie Acquisition Time (hours) 24 N

Transfer Subdirectory @

Samples

+ Create New Run Use Adaptive Loading
Sample is indexed o

O YES NO
Bio Sample Name [}
Required

7 Note:
not

PacBi® - da not



SMRT Link Run Details report page is updated to display SMRT Cell multi-use
information

Run Details report page contains new columns to show SMRT Cell type, use count and cell ID?

PGCBi. Select module ~

Runs / Run Details

20260316-2_84028 Raven-FCS-Vrf-14 COMPLETE

v Overview
Run Created: Completed Cells: Run ID:
2026-03-16, 04:07:05 PM 4 r84028_20260316_230714
Run Start: Failed Cells: Instrument SN:
2026-03-16, 04:08:01 PM 0 84028
Run Complete: Time remaining for PostProcessing: Instrument software:
2026-03-18, 03:16:30 AM = 13.5.0.284303
Created By: Transfer Status: Transfer Directory:
swei Completed at 2026-03-18, 06:05:39 PM /fcollections/raven_training/Verification,/r84028_20260316_230714

Instrument Name:

Indicates this is the first use
of the Multi-use SMRT Cell

Indicates this is a
Multi-use SMRT Cell

Indicates the serial number
ID for this SMRT Cell

Expana Aul
[ Run Details ] Productivity > Polymerase reads > Control reads >
) .
e [ S Status Cell type Use | CellID Reads on | ey | Rl | GEL | TG [ Pol. read length Tt | LG
well (median) bases (mean) {N50) {mean)
TADT  65Raven-Hg2-8. — Complets N Mutti-use 1 EA3DOTIE 91M  1423Gb 156 kb Q36 95% 66% 1,614 Gb 97.1 kb 1793kb 18,108 107.1kb
1BO1 66 Raven-Hg2-8..  Complets 24hr | Multi-use 1 EA300TIO 8OM  1340Gb 15.1 kb Q36 95% 6% 1515 Gb 38.7kb 1683kb 17,928 98.1kb
1001 67 Raven-Hg2-8..  Complete 24hr | Multi-use 1 EA300720 96M  1450Gb 151 kb Q35 95% 3% 1,639 Gb 388 kb 1673kb 19736 1004 kb
1D01 68 Raven-Hg2-8..  Complete 2ahr | Multi-use 1 EA300721 9AM  1466Gb 156 kb 35 95% 72% 1,593 Gb 87.7kb 1648kb 20236 1003 kb

PacBi® - no: 47



PacBi@®




SMRT Link v26.1 provides the first step in 21 CFR part 11 enablement

New audit trail logging feature provides 21 CFR Part 11-aligned, tamper-resistant logging with centralized
visibility and exportable records for SMRT Link servers connected to Revio and Vega systems

What is 21 CFR part 11?

21 CFR part 11 is a U.S. Food and Drug Administration
(FDA) regulation outlining how regulated organizations
should maintain electronic records

Covers user access and authentication, audit trails of
system activity, data integrity and traceability, and
system validation and accountability

How does SMRT Link v26.1 help enable 21 CFR
part 11 compliance?

PacBi®

With SMRT Link v26.1, actions taken in SMRT Link and
on Revio and Vega instruments will be traceable via
new SMRT Link audit log feature that contains a table
highlighting who performed what actions where and
when starting from the SMRT Link v26.1 install date’

Audit Logs

Entry Date and Time (UTC) IT ¥
Number

1 2026-04-27, 06:38:15 PM
2 2026-04-27, 06:30:20 PM
3 2026-04-27, 06:30:20 PM
4 2026-04-27, 06:30:20 PM
5 2026-04-27, 06:17:13 PM
6 2026-04-27, 05:59:20 PM
7 2026-04-27, 05:59:19 PM
8 2026-04-27, 05:59:19 PM
9 2026-04-27, 05:46:17 PM
10 2026-04-27, 05:41:34 PM

UseriD It ¥V

SYSTEM
phinstrument
SYSTEM
phinstrument
phinstrument
SYSTEM
jbruand
jbruand
asouppe

pbinstrument

Source I ¥

Revio 84029

SMRT Link

Revio 84032

SMRT Link

SMRT Link

SMRT Link

SMRT Link

SMRT Link

SMRT Link

SMRT Link

Event Name IT ¥

Instrument Started
Run Data Updated
Acquisition Transf...
Run Data Updated

Run Data Updated

Analysis Job Started

Analysis Job Sub...

Analysis Job Creat...

Analysis Output D...

Run Data Updated

oo

Displaying rows 1 to 11 out of 101 (scroll to load more)

Description IT ¥ S;ft;are Version
Instrument start... 13.5.0.286403
The XML data f... 26.1.0.284828
Acquisition Tran... 13.5.0.286403
The XML data f... 26.1.0.284828
The XML data f... 26.1.0.284828
Analysis job 115... 26.1.0.284828
Analysis job 115... 26.1.0.284828
Analysis job 115... 26.1.0.284828
Results from an... 26.1.0.284828
The XML data f... 26.1.0.284828

Note: Audit events start to be logged from the timepoint when the SMRT Link v26.1 software is installed. Events that occurred prior to installation of the SMRT Link v26.1 software cannot be
retroactively added to audit logs after the SMRT Link v26.1 software installation is completed.
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How to access SMRT Link audit logs

Admin users can access audit logs through SMRT Link Settings menu?

How to access audit logs

1. Loginto SMRT Link using a user profile with Admin privileges.

Access to Audit Logs page is restricted
2. Click Settings button. to users with the Admin role
3. Select Audit Logs.

POCBi. Select module ~

.D

General

Instrument Settings
Instruments Notification Settings
User ent
Updat
= Last Update: 2026-05-19, 09:30:45 PM
Audit Logs
About
+ 84006 RUNNING ou
Instrument Type Status Time until preload available
Revio Running Available
Runs
Name SMRT Cell Status Run Completion
Revio_example_run_name Pending Loading S.equenc'\ng grgki In 1h 52m

PacBi®
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Audit Logs page displays a table of recorded activity across all connected
instruments

Each entry includes: Entry Number, Date and Time (UTC), User ID, Source, Event Name, Description, and
Software Version

PGCBi. Select module ~

Settings
Sections
Audit Logs Can view all activities recorded Audit table information can be Download ]
General in SMRT Link sorted by, for filtered by applying column-
example, timestamp specific filter settings
Instrument Settings Displaying rg g1 out of 101 (scroll to load more)
Notification Settings Entry Number Date and Time (UTC UseriD It ¥ Source IT ¥ Event Name l.T Description I V
User Management 1 2026-04-04, 12:53:25 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
Updates 2 2026-04-04, 12:53:29 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
3 2026-04-04, 12:51:56 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
Audit Logs
4 2026-04-04, 12:51:56 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
About
5 2026-04-04, 12:48:38 AM pbinstrument SMRT Link Run Completed Run '20260402_84030 SMB_

Audit logs capture system and user actions performed in SMRT Link and on connected instruments,
including who performed the action, what action was performed, where it occurred, and when it occurred.
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Audit log entries include both system-generated and user-performed actions
User ID field identifies whether an action was performed by a PacBio user or by the PacBio system ICS

Action

generated by

PacBio system
ICS

User ID Example event
type or activity
Actions that affect
instrument status
SYSTEM?

E.g., "run state changed" or
"data transfer initiated"

pbinstrument’

Actions that affect SMRT
Link status

E.g., “run data updated”

PacBio (human)
end-user

Instrument user
(e.g., “instrument_user”)?

On-instrument user actions

E.g., electing to start a run
with expired consumables

SMRT Link user
(e.g., “John_Smith”)

In-SMRT Link user actions

E.g., creating a new run
design or a new analysis job

Entry
Number

901

902

903

904

905

906

907

908

909

910

M

912

Date and Time
(UTC)
ny

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

2026-04-17, 09:...

Displaying rows 901 to 912 out of 1701 (scroll to load

useripb I ¥V Source | ¥ Event Name || ¥V Description || v

SYSTEM Revio 84025 Run State Changed Run state changed from Idl...
instrument_user Revio 84025 Expired consumable User has elected to continu...
instrument_user Revio 84025 Expired consumable User has elected to continu...
instrument_user Revio 84025 Expired consumable User has elected to continu...
instrument_user Revio 84025 Humidity low User has elected to continu...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...
pbinstrument SMRT Link Run Data Updated The XML data for run 2026...

2026-04-17, 09:...

John_Smith

SMRT Link

Run Design Created

Run 2026_0417_84025_10...

PacBi® :

will reflect the (human) end-user’s actual ID username.

For actions taken by the PacBio system ICS, the User ID type (“SYSTEM” or “pbinstrument”) is taken from literal strings used in the system logs.
In Revio system ICS v13.5 + SMRT Link v26.1, on-instrument actions taken by a human end-user are recorded in audit logs with User ID = “instrument_user”. In future software versions, the User ID g9




How to download SMRT Link audit report
Admin users can download audit report through SMRT Link Audit Logs page

How to download audit report PDF

1. Click Download on Audit Logs page and wait for Audit Report PDF to be generated. This may take up to a few minutes.

PGCBi. Select module ~

Settings
Sections
General
Instrument Settings Displaying rows 1 to 11 out of 101 (scroll to load more)
Notification Settings Entry Number Date and Time (UTC) IT V UseriD It ¥V Source It V Event Name It V Description T v
User Management 1 2026-04-04, 12:53:29 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
Updates 2 2026-04-04, 12:53:29 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
) 3 2026-04-04, 12:51:56 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
Audit Logs
4 2026-04-04, 12:51:56 AM pbinstrument SMRT Link Run Data Updated The XML data for run 20260
About
5 2026-04-04, 12:48:38 AM pbinstrument SMRT Link Run Completed Run '20260402_84030_SMB_
Sections
Audit Logs o
General
. Preparing Audit Report. This may take up to a few minutes. Please do not close this page.
Instrument Settings e C Preparing > o 5 e

PacBi® 53



Example Audit Report PDF
Audit report

Example Audit Report

PDF report reflects the filters that were applied to
the SMRT Link audit table at the time of export.

Server: smrtlink-sms.nanofluidics.com
System ID: 5da74fe3-2183-461a-ae12-e870f7070032

PacBi@®

Exported by: admin
Exported on: 2026-04-04 00:57:35 UTC

This PDF reflects the filters that were applied to the SMRT Link audit table at the time of export.

Entry Date & Time User ID Source Event Name Description Software Version
Numb | (UTC)
er
1 2026-04-04 pbinstrument SMRT Link Run Data Update | The XML data for run 26.1.0.283967
00:56:15 UTC d 2026_0403_84015_SID_Pack_testing
_HG_3use_useland2
(484e2025-7620-4c3e-a997-de76149
208a1) was updated.
2 2026-04-04 pbinstrument SMRT Link Run Data Update | The XML data for run 26.1.0.283967
00:56:14 UTC d 2026_0403_84015_SID_Pack_testing
_HG_3use_useland2
(484e2025-7620-4¢c3e-a997-de76149
208a1) was updated.
3 2026-04-04 pbinstrument SMRT Link Run Data Update | The XML data for run 26.1.0.283967
00:53:29 UTC d 20260304_84028_Hg002_RavenTrou
bleshooting_PkmidFloor
(00aalabc-b17a-4370-b7ce-4e2bd665
6e96) was updated.
4 2026-04-04 pbinstrument SMRT Link Run Data Update | The XML data for run 26.1.0.283967
00:53:29 UTC d 20260304_84028_Hg002_RavenTrou
bleshooting_PkmidFloor
(00aalabc-b17a-4370-b7ce-4e2bd665
6e96) was updated.
5 2026-04-04 pbinstrument SMRT Link Run Data Update | The XML data for run 26.1.0.283967
00:51:56 UTC d 20260304_84026_Hg002_RavenTrou
bleshooting_PkmidFloor
(71ab16f7-62ed-43b3-aaed4-d95c3491
eb5fc) was updated.

Page 1 of 142

Software Version

g002_RavenTrou
loor
3-aae4-d95¢3491

26.1.0.283967

30_SMB_dyeball-
D5A2-dC_YY954
\302296_Take3'
-bac6-4a356d6a
1 on REVIO

26.1.0.283967

'om Completing

13.5.0.284573

MB_dyeball-dG_Y
-dC_YY954-167_
96_Take3
-bac6-4a356d6a

26.1.0.283967

MB_dyeball-dG_Y
-dC_YY954-167_
96_Take3
-bac6-4a356d6a

26.1.0.283967

MB_dyeball-dG_Y
-dC_YY954-167_
96_Take3
-bac6-4a356d6a

26.1.0.283967

MB_dyeball-dG_Y
-dC_YY954-167_
96_Take3
-bac6-4a356d6a

26.1.0.283967

PacBi®
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Software Version

1
MB_dyeball-dG_Y
-dC_YY954-167_

6_Take3
-bac6-4a356d6a

26.1.0.283967

B_dyeball-dG_Y
-dC_YY954-167_

6_Take3
f-bac6-4a356d6a

26.1.0.283987

I0110_s1in
83820 failed with
| after placement
fter 2 cell reseat
or chip not
1":"Sensor chip
at","2":"Sensor

zhip not detected
r chip not
5""Sensor chip
at","6":"Sensor

zhip not detected
r chip not
- (Col: 4)

13.5.0.284573

]
G2_21206_formul
-435e-82ea-h34c
ited.

26.1.0.283967

1
G2_21208_formul
-435e-82ea-h34c
ited.

26.1.0.283967

Page 3 of 142
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SMRT Link v26.1 improved asymmetric barcode demultiplexing support

New Barcode Type specification in Data Management enables automatic demultiplexing (in-SMRT Link),
predefined barcode pairing rules, and built-in GUI validation for all asymmetrically indexed sample types

SMRT Link v25.3: Run Design only supports symmetric barcoding of samples when using newly imported index sets

« SMRT Link v25.3 Run Design form does not enable specification of whether the barcodes at each end are the same (symmetric) or different (asymmetric) for
indexed samples

« SMRT Link v25.3 Run Design assumes all imported index sets are symmetric, preventing users from using asymmetric barcode sets that are not already pre-
installed with SMRT Link (i.e., Twist UDI barcodes, M13 barcodes)

» For newly imported index sets, users can only select symmetric index (barcode) pairs for multiplexed samples
+ Asymmetric index pairing only works for specific SMRT Link-preloaded asymmetric barcode sets like the Twist UDI barcode set

» The only workaround for using other asymmetric barcode sets is to set "Sample is indexed = NO" in Run Design and then manually run Demultiplex Barcodes utility in
SMRT Link after the run is finished.

Example:

Newly imported barcode set User-desired barcode combinations SMRT Link v25.3 Run Design only allows symmetric barcode assignments
>SSM_bc1002_F SSM_bc1002_F--SSM_bc1050_R s ONES N0
ACACACAGACTGTGAGGTAAAACGACGGCCAGT Biosample 1 Iodenes S5 orcode s est 04 B
>SSM_bC1003_F Biosamplenamesﬂ 1 ivel F Fil
ACACATCTCGTGAGAGGTAAAACGACGGCCAGT SSM_be1002_F--SSM_be1002_F e .
>SSM_bc1004_F SSM_bc1003_F-- SoNLpelns FmosML belo0s Barcode Selector and Sample Name Editor &
CACGCACACACGCGCGGTAAAACGACGGCCAGT _ - - SSM_bc1004_F--SSM_bc1004_F o , P
> B|Osamp|e 1 - Available Barcodes Included Barcades -
GATATACGCGAGAGAGCAGGAAACAGCTATGAC ::M_bC:°51_R"::M_b°1051_R e R S

M_bc1052_R--SSM_bc1052_R mpm— -
>SSM_bc1051_R SSM_bc1004_F-SSM_bc1052_R .
CGTGTCTAGCGCGCGCCAGGAAACAGCTATGAC ) o
>SSM_bc1052_R Biosample 3 o :
GTGTGAGATATATATCCAGGAAACAGCTATGAC ——— S
User imports a barcode set containing 3 forward User wants to assign 3 asymmetric index pairs to 3 User is unable to assign 3 asymmetric index pairs to 3 unique biosamples since only symmetric
(F) indexes + 3 reverse (R) indexes unique biosamples barcode combinations are displayed in SMRT Link v25.3 Run Design interactive barcode selector

tool — In this case, user must specify Sample is indexed = No and manually perform barcode

PGCBi‘ demultiplexing in SMRT Link v25.3. 56



SMRT Link v26.1 improved asymmetric barcode demultiplexing support (cont.)
New Barcode Type specification in Data Management enables automatic demultiplexing (in-SMRT Link),
predefined barcode pairing rules, and built-in GUI validation for all asymmetrically indexed sample types

SMRT Link v26.1 (on-premises): Data Management enables option to upload a CSV file defining allowed barcode
pairings to support asymmetric indexing of samples?’?2

» To use specific index sequences for asymmetric barcoding, optionally include a CSV file defining all allowed barcode pairs, e.g., "bc1001_F,bc1001_R".

Data Management / Import

To import a barcode set: Import Data

1. Navigate to Data Management Import from Select File

> Import Data

SMRT Link Server Data Type Browse Local Files
2. Select a barcode set FASTA file Barcodes (FASTA) N Select File: (fa, fasta) Browse m
3. (Optional) Provide a valid pairs
CSV file - Concel CSV file defining allowed pairings (optional) @ If a CSV file is provided, only the barcode
Select File: (.csv) € pairs listed in the file are allowed and

displayed in the SMRT Link Run Design
interactive barcode selector tool for
assigning biosample names

>SSM_bc1002_F

ACACACAGACTGTGAGGTAAAACGACGGCCAGT
v >SSM_bc1003_F
ACACATCTCGTGAGAGGTAAAACGACGGCCAGT
Example barcode set |8;SSM-bc1004.15 Example CSV file defining all allowed SSM_bel002.F, SSM_bel050.R
= FASTA containing: | CACGCACACACGCGCGGTAAAACGACGGCCAGT barced p.r e or g mmatric |SSM be1003 E.SSM be1l051 R
reverse (R) indexes GATATACGCGAGAGAGCAGGAAACAGCTATGAC
e b SSM_bc1004_F,SSM_bc1052_R
- CGTGTCTAGCGCGCGCCAGGAAACAGCTATGAC

>SSM_bc1052_R

GTGTGAGATATATATCCAGGAAACAGCTATGAC
mport Data

1

Note: If no CSV file is provided, the barcode set is treated as symmetric and each barcode is paired with itself. If a CSV file is provided, a barcode set is treated as asymmetric if at least one
defined pair contains different forward and reverse barcodes.

PqCBi‘ 2 Note: To modify allowed barcode pairs for an existing barcode set, you will need to re-import the barcode set in Data Management using a different filename and also upload a new CSV file 57
containing the updated list of valid barcode pairs.



SMRT Link v26.1 improved asymmetric barcode demultiplexing support (cont.)

New Barcode Type specification in Data Management enables automatic demultiplexing (in-SMRT Link),
predefined barcode pairing rules, and built-in GUI validation for all asymmetrically indexed sample types

SMRT Link v26.1 (on-premises): Data Managements enables option to upload a CSV file defining allowed barcode
pairings to support asymmetric indexing of samples?’?2

+ After importing barcode set FASTA + (optional) CSV file, Barcode Type column value is determined automatically based on structure of barcode pairings in CSV

© oote Management

View: O Projects @ Data Barcodes +

Datasets Displaying rows 1 to 9 out of 63 [ Search ... ]
Dates > Data Set Details >

I; o Name It ¥ Number of Records IT ¥ Total Length It ¥ Barcode Type It ¥ Date Created ¥ ¥ Path It ¥ uuID It ¥

31133 S5M_Barcode_list_Test_04 [ 198 asymmetric 2026-04-02, 06:10:21 PM /pbi/dept/secondary/siv/s... c3460cd1-9723-7444-95ed-

7 Only barcode pairs specified in the CSV will be displayed in SMRT Link Run Design interactive barcode selector tool for assigning biosample names.

o
PqCBl‘ 2 To modify allowed barcode pairs for a given barcode set, you will need to re-import the barcode set in Data Management using a different filename and also upload a new CSV file containing the 58
updated list of valid barcode pairs.



SMRT Link v26.1 improved asymmetric barcode demultiplexing support (cont.)

New Barcode Type specification in Data Management enables automatic demultiplexing (in-SMRT Link),
predefined barcode pairing rules, and built-in GUI validation for all asymmetrically indexed sample types

SMRT Link v26.1 (on-premises): Data Managements enables option to upload a CSV file defining allowed barcode
pairings to support asymmetric indexing of samples?’?2

+ After importing barcode set FASTA + (optional) CSV file, Barcode Type column value is determined automatically based on structure of barcode pairings in CSV

Symmetric

Asymmetric

Iso-Seq (informational-only)3

Other (informational-only)?

Same barcode on both ends of the sequence
No valid pairs CSV required
Demultiplexing is automatically performed on-instrument

Different barcodes on each end
Defined using a valid pairs CSV file

Demultiplexing is performed automatically or manually off-
instrument (in SMRT Link) after sequencing run completes

» Assigned to barcode sets used for Iso-Seq workflows that are

pre-loaded into SMRT Link

Assigned to generic or legacy barcode sets that are pre-loaded
into SMRT Link

May not include pairing definitions
May not support asymmetric validation or automated workflows

Demultiplexing behavior
depends on barcode type

Symmetric barcode sets

Demultiplexed automatically
on-instrument

Demultiplexed automatically
or manually off-instrument
(in SMRT Link) after
sequencing run completes

Asymmetric barcode sets

SMRT® LINK

7 Only barcode pairs specified in the CSV will be displayed in SMRT Link Run Design interactive barcode selector tool for assigning biosample names.
2 To modify allowed barcode pairs for a given barcode set, you will need to re-import the barcode set in Data Management using a different filename and also upload a new CSV file containing the

PqCBi‘ updated list of valid barcode pairs.

3 Note: Iso-seq and Other labels are only used for Barcode Sets that are pre-loaded with SMRT Link and cannot be assigned or edited by users.
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SMRT Link v26.1 improved Ampli-Fi run design support

New ‘Ampli-Fi’ application type option in run design enables use of preloaded, protocol-specific barcodes and
automatic demultiplexing (in-SMRT Link) for Ampli-Fi samples

Runs / Create New
New Run Design
Run Information Sample Information
Instrument Type blate 1. Well A01 New Ampli-Fi application type available
v | Plate 1, We : ; ) :
O Revio Vega in SMRT Link v26.1 Run Design
Import from Sample Setup
Run Name
Run 04.02.2026 21:14 Application - .
e Ampli-Fi .
Plate 1 Requir=d @ Plate Well @ Plate 1, Well AQT :
Required '
=
Well Name (1]
Required
Lot Serial Expiry
Well Comment
Plate 2 @
. ’ Library Type -
* R Standard $
. Insert Size (bp)
Lot Serial Expiry Required
Run Comments Library Concentration (pM)
Required
Movie Acquisition Time (hours) 24 .
Transfer Subdirectory i ]
Samples . .
- New SMRT Link v26.1-preloaded Twist UDI v2 barcode
Use Adaptive Loading set FASTA is automatically selected for Ampli-Fi samples?’
Sample is indexed @ YES NO
O YES NO
I?:qi)l.:: Twist Universal Adapters with UDI v2
SMRT Link v26.1 Run Design interactive barcode selector = ,
q . . Bi I . .
tool supports assignment of asymmetric barcode pairs e et eI
from Twist UDI v2 barcode set to biosample names?™2

P B-‘ 7 In SMRT Link v25.3, barcode demultiplexing of Ampli-Fi samples requires 1) Amplifi TwistUDIadapters noP7P5 barcode set FASTA file and 2) Ampli-
qc I Fi Barcoded Sample Name File.csvtemplate file to be manually downloaded from the PacBio website in order to correctly assign asymmetric Twist barcode pairs to biosample names.



SMRT Link v26.1 improved methylation reports (Revio system only):
Data Management Methylation Summary report
Updated Methylation Summary report now includes 5-hydroxymethylcytosine (5hmC)

Data Management |/ Dataset Details

Human WGS library

. Summary
¥ Dataset Overview

HiFi methylation callers estimate the likelihood of a modification at a specific motif. All models have some false positives and negatives,
¥ Barcodes so consider the known modifications in the sample to avoid mistaking false positives for real modifications. Refer to the methylation
caller assessment for expected performance.

? Loading Report (Search )
carch .. For 5hmC, the model only reports
% Control Report Modification IT Motif IT Scored sites 1T Modified sites (Pr > 0.5) 1T 5th SlteS.V.Vhere the prObablllty
P of modification is 2 0.50
5mC pG 98.4% 62.0%
?Run Preview
6mA A 0.3% 0.3% 5hmC at CpG
v Methylation [ shmc CpG 0.6% 0.6%
0.05 A
- . Workflow step 1 0.04 1
N . Visual overview Separate modified and unmodified CpGs ®
Score distributions of 5hmC analysis @
workflow. Here, 5 0037
Per-read distributions 5xC refers to the [:] Q
P ]
combination of . 5UC vs. 5xC Modified 0.02 1
5mC + 5hmC sites. ©>0.70) [
e 0.011
(p>0.5)
Note: On-instrument 5ShmC calling is only available on Workflow step 2 0.00 pys 0 o 06 08 o
Revio systems running v13.5 instrument software. Distinguish 5mC vs. 5ShmC ' " Predicted probabuity of 5ShmC '
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SMRT Link v26.1 improved methylation reports (Revio system only):

Data Management Per-read distribution plots
New per-read methylation distributions provide a view of methylation variability across reads

Data Management | Dataset Details

Human WGS library

»Dataset Overview
»Barcodes

» Loading Report

> Control Report
»Run Preview

v Methylation

Summary

Score distributions

Per-read distributions ‘

»Run Preview
> Raw Data Report

»CCS Analysis Report

Per-read distributions

k Copy | & Analyze.. | [ Export

Number of reads

480,000

CpG sites modified per-read

Most reads contain ~50-60%

L

N w
& S
o o
=] =]
S =1
S S

180,000

120,000 -

60,000

5mC-modified CpG sites

Native human (HG002)

WGS library example

‘1”

20 40 60 80
Percent sites modified with 5mC

Number of reads

7,200,000
6,400,000
5,600,000
4,800,000
4,000,000
3,200,000 -
2,400,000 A
1,600,000 -

800,000

L

0

6mA sites per-read

Most reads contain very low
% of 6mA-modified sites

0

10 20 0 40
Percent sites modified with 6mA

5,600,000 -

4,800,000 1

Number of reads

1,600,000

800,000 A

e

5hmC sites per-read

4,000,000 -

3,200,000

2,400,000 -

Most reads contain very low %
of 5ShmC-modified CpG sites

20 40 60
Percent sites modified with 5hmC

80

o
PqCBl‘ 7 Example per-read distributions shown are for a native human (HG002) WGS sample run on a Revio system with SPRQ-Nx chemistry (24-hour acquisition time; 200 pM on-plate loading concentration). 62




SMRT Link v26.1 improved methylation reports (Revio system only):

Data Management Per-read distribution plots (cont.)
New per-read methylation distributions provide a view of methylation variability across reads

Data Management | Dataset Details

Fiber-seq library

»Dataset Overview
»Barcodes

» Loading Report

> Control Report
»Run Preview

v Methylation

Summary

Score distributions

Per-read distributions

»Run Preview

> Raw Data Report

»CCS Analysis Report

k Copy | & Analyze.. | [ Export

Per-read distributions

Number of reads

5mC-modified CpG sites

150,000+

120,000 -

90,000

60,000

30,000 1

0-

CpG sites modified per-read

Most reads contain ~50-60%

Fiber-seq (HG002)

library example

20 40 60 80
Percent sites modified with 5mC

PacBi®

Number of reads

400,000

350,000 4

300,000 A

250,000 4

200,000

150,000

100,000

50,000 A

o

6mA sites per-read

Left peak indicates many
reads contain very low % of
6mA-modified sites

20 40 60
Percent sites modified with 6mA

Number of reads

5hmC sites per-read

3,200,000 1

Most reads contain very low %
of 5ShmC-modified CpG sites

2,800,000 -

2,400,000 -

2,000,000

1,600,000

1,200,000

800,000 A

400,000

0 : . ;
0 10 20 30
Percent sites modified with 5hmC

40
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New distributions of modification percentages per read (Revio-only)

Data Management | Dataset Details

Human saliva DNA library

Per-read distributions
» Dataset Overview

k Copy | ks Analyze.. | [£Export

N . CpG sites modified per-read

» Loading Report

> Control Report

» Run Preview § 4
- £ Left peak corresponds to
° microbial DNA reads with very
Summary 3l low % of 5mC-modified CpG sites
Score distributions E

Per-read distributions

»Run Preview

> Raw Data Report

0 20 40 60 80
»CCS Analysis Report Percent sites modified with 5mC

Human saliva DNA

library example

Number of reads

PacBi®

6mA sites per-read

6,400,000

5,600,000 -

4,800,000

4,000,000

3,200,000 A

2,400,000

1,600,000

800,000

e

10 20 30
Percent sites modified with 6mA

Number of reads

5hmC sites per-read

5,400,000 -

4,800,000 1

4,200,000 -

3,600,000 -

3,000,000

2,400,000 -

1,800,000

1,200,000

600,000 1

o = . . :
0 20 40 60
Percent sites modified with 5hmC

80
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SMRT Link v26.1 data utilities are updated

Data utility workflows have been updated with a new backend implementation

» Updated workflow names (IDs) (see table below)

reflect the new workflow implementations and should
be used for all new analyses

SMRT Analysis / Create New Analysis

1. Select Data . :
» Updated data utility workflow behaviors and outputs
Analysis Application fequred remain consistent between versions, enabling a
= : | smooth transition?
_ _ o _ _ Updated analysis workflows are
;;F-_-;nalgsis ----- * Previous versions of data utilities are still available as packaged in the wdl-v2.zip
oS s “(legacy)” for reference but will not be updated and Direct execution requires cromwell

Microbial Genome Analysis will be removed in a future SMRT Link release? and workflow-specific JSON inputs file

PureTarget repeat expansion

Read Segmentation and Iso-Seq
Read Segmentation and Single-Cell Iso-Seq

ingle-Celllso-Seq Application Old workflow pipeline ID New workflow pipeline ID
f;j?jjfc“;ﬁ:;‘“ or data utility name (SMRT Link v25.4) (SMRT Link v26.1)

-——— Data utility -—-

Demultiplex Barcodes Demultiplex Barcodes cromwell.workflows.pb_demux_ccs pacbio.workflows.pb_demultiplex
Demultiplex Barcodes (legacy)

Export FASTQ

Export Reads (legacy) Read Segmentation cromwell.workflows.pb_segment_reads pacbio.workflows.pb_read_segmentation

Mark PCR Duplicates
Read Segmentation
Read Segmentation (legacy) Undo Demultiplexing cromwell.workflows.pb_undo_demux pacbio.workflows.pb_undo_demux_v2
Trim Ultra-Low Adapters (legacy)
Undo Demultiplexing

Undo Demultiplexing (legacy) EXpOl‘t FASTQ
(replaces Export Reads)

cromwell.workflows.pb_export_reads pacbio.workflows.pb_export_fastq

R 7 Note: Demultiplex Barcodes workflow updates change the location of demultiplexed BAM output files, which are now generated in the workflow execution directory rather than the outputs/
PGCB|‘ directory; refer to SMRT Link documentation for details. 65

2 The “(legacy)” workflow version label is only used for new data utility jobs. Older completed analyses will not be updated to indicate if the legacy version was run.



https://content.pacbio.com/i/T1YRMTf0Fi0XXNTXiSMHUZ0zt7F2olTGaOty4tdqodfJ6U___pDd1K2C7QaurmMT3c9XNXy5qCGFSjTvpDsQEQwNEjKCzR1Od8uq0b0hFPLUSSIGNiKgGxESA4m3xF1lXdlbj___Wao

SMRT Link v26.1 data utilities are updated (cont.)

New Export FASTQ workflow supersedes Export Reads (legacy) and provides richer sequence metadata

PGCBi. Select module ~ .

SMRT Analysis / Create New Analysis

1. Select Data 2. Select Analysis

Analysis Application Required

L3

-——— Analysis ———-

HiFi Mapping

Iso-Seq Analysis

Microbial Genome Analysis
PureTarget repeat expansion
Read Segmentation and Iso-Seq
Read Segmentation and Single-Cell Iso-Seq
Single-Cell Iso-Seq

Target Enrichment

Variant Calling

----- Data utility -----

Demultiplex Barcodes

Demultiplex Barcodes (legacy)

Export FASTQ

Export Reads (legacy)

Mark PCR Duplicates

Read Segmentation

Read Segmentation (legacy)
Trim Ultra-Low Adapters (legacy)
Undo Demultiplexing

Undo Demultiplexing (legacy)

New Export FASTQ workflow supersedes Export Reads; unlike the older workflow?, Export FASTQ only
outputs FASTQ, and now uses GZIP/TGZ compression for all outputs (instead of ZIP)

New feature in Export FASTQ workflow (and the underlying bam2fastq tool) is that BAM tags are retained in

the FASTQ header (line 1), preserving data such as the read quality scores and methylation info

Export Reads (legacy) FASTQ line 1

w"w"mm"mw’WLl TCAATTTATATAAAGT
TGAGTACAGTTT TCTATATCT T .mrrmvwnvuunvuv
TTAACATGAAATTT TCTOAGTT/
CATTTT' vcvvvw\ctvwcmtvvouuv"rccvuvmvmvwvuv
GCTCAGAGOTAC T CACCA
(GOCAGTCAAATAAGT TOGTGAATAAGATGT TTTGOTAGCTACAAGT. TATAGAGT
TCTAAAGTTTTGTCTTATCAGTGATGGAGOGT TATTGTAAAATAGOCTA TIGCOCTT T
C T T -w«,uwmn
TTOGGAAATGTTTATTTTTTAATGC
"vw;vmmku"ooo"muourmvnocnvrvAnAvcn"oucrnununvwnuvur"
TTTAT
A TACA ¢ C CT0TCTCO0CTOCT TCTCCCTOCTT TAACT
CTTTCTCTGY A TCCOCTC ! T AGAGC
CAAGCCCCAT GAATGAACT W
TIIIIITID 711117110 XTI XIXXIXIOIOX RN XXIXIZI XX EXIRRXARXIXIRXNXRXINIIILT
TILIDIITY DIOXIXITIONIIIIXIXIONEIOIDIIXXIXIONITIT+OXITNIZIRNINII2EXLIZINININNT
11111101 TIITIIONIIITITIEI<XIITIIOIXTIOIIITITXIIDIXIXIIITNITI2IITIDNIIT92
IDITIIIT TUTI2NI I ION I LTI NI X I20 XXX I R IREXIXIRXIXRXERIRRRNLIONIIL
TI<IIIT 10711101 IXIIXEXIONIXIRIXIRITIO<ITIZENRXIRIIRINNININIZIISIIL
IIIIIIT TU2IINOI I ITIII71<DN NI TN T I T NI IXITXEXIEIIRITIOIONNITNLT
TI0IIIH TULIINIINXIEXITEEITI07 XX XT+TIODIXIXIIRIT<DXITIITIONLIT
111 TI11<7+DNIIITTIONIIONI2EI<ITXIXIINITIISIIZIONITIONIINL
10<I110 T<I00ITITITIONIT<IIITTITITIIXI<ITIOIITI<IIDSIIIIONT
1 071111<IIOIIIII171<¢<IDIONI711<IID<DIXIONIIIIITION
Eieees TUIZENNNNE XTI I20 LI TR IRXIRXXEXRNIXEI0NT
211111 STIITIIONI I T ITIXITXIONITIXITIDIXITIXITIIT
111111 IDXIXITITITIIISITI<7DINIO0TIITIONIXIONSIIT
I ITIIITIIIIITIOIIONITXTIOSTITIITITIIIITIO
1112 TIOIITIDIOIIIOI T+ XIEXTEITIIXITTCIIIT
- - s

s SIS,

@m84026_231205_002806_51/172098987/ccs

Export FASTQ (new) FASTQ line 1

,6,7,7,34,46,12,38,47,67,29,19,3,3,11,182, 3, 56,6,6, 26,161,9, 36 78,227,185,151, us 5 62,116,178, 252, 245, 213, 262, 114, 245,153, 2
148, 55, 4,251,142, 241, 251,253, 253, 212, 234, 252

27,2, 10, 3 :8:4,0,
Jo:8:5, 4 12! o cxiiih ect 1B:C, 137,162, 98,99, 166, 52, 57, 45, 45,
51,57 162, 98,113,100, 163,99, ns 97 265,164 115,116,101, 160, 192 164,112, 53,109, 99, 0,163, 112,115, 97,0, 163, 115, us

sn:B:f,15.075,21.1452,5.57696, 19 607

2n:1:172098987

—_—
[3n84026_231205_002806_s1/172098987/ccs  ML:B:C, 142,163,179, 101,222,248, 78, 251, 737 131,232,229, 225,168, 34, 219, 238, 218, 253, 144,181,192, nh 86,266
228, 2,78 3,70,0,0,31

L]
PGCBl‘ 7 Note: Older Export Reads workflow outputs FASTQ, FASTA, and BAM file formats and uses ZIP compression.

TGATGATAT TTAATTTGAGAGCA TTGGGT
TGACCT i TTTGT A 4L
CTACTTANTACTTTCCATTTAACAACTT ATTTTGTAGTTATTTTCATCTCAT T
Mvnecmrnnmcwcmsrrrmcmcnrmunu AA
TAACTOCT TATTAGMCCACTTGGAGCT TAAMAAGCCATCA TITTTTT
CAAGCCCOGCTAGTTTTTTTTGTATTTTTAGTAGAAAT
GGOGTTTCACCATGT CACATCAGATTCCTATTAGCCTAATGAAGTGGTTAT
CAAAGGTGTGGTTCATGGAACCCTTTCATGGGTTCAT: AMAAGCAATATTAGCAACAGAATTATCTGAACTGC
TACCTCCTCACCCACTCCTGACATARAAAATTTGCT TTCCGTTTAAATCTTAGCTCTGCTATTTATAAGE
AGTGTGATGTTGGGCAAGACACTTGGCTCTCCGE AGAGTAGGTGCTTAACGAAAACAGTAAGCCCT
CACTTAACGTCATCCACAGGTCCTTGGAARATC ATATTTCTAGTCACAAAAGCATCACCAAAC
TTCCAAATCAATATCAAAACCCTTCTAATAT TCAGTTCAGTGTTGACGGTGCCGGGAGCCA

80000003 000000000800008031
TITIIIITIITITITIINIIIIIINN
TIIIIIITIIIIIIIIIINITIET
TUITITIIIIIIITIIIINIIRD
IT+ITIIIITITIITITIIIIT

+
IXIIIISIIITITIITITIIIITNIONT
TINITIIIITIIIITIIIINIIIIIIT
INIIIIITIIIIIIIIITIIIEIY
IXIIIIIIXIIIIIITIINIIRT
IIITIITITITIITIINIIIIT

ITIITIITIITIIIIINNNNT TITTIITIIIIITNNNNNT
ITIIIIIIIIIIIIINNINT ITIIIIIIIIIINNNNND
II<IIIITIITIIITINNN ITIIIIIIIIIINNNNNN
I I
IITIIIIITINNINIIT TIIIIITIIININNT

- i

@m84026_231205_002806_s1/172098987/ccs
ML:B:C,142,163,179,101,222,240,78,251,237,131...
MM:Z:C+m?,16,3,64,27,60,22,5,6,7,69,1,36;...
RG:Z:37bfde20/49--49 ac:B:i,0,12,10,0 bc:B:S,49,49 bl:Z:
bq:i:100 bt:Z:ATACTCGATAGATGAG bx:B:1,0,16 cx:1i:8
ec:f:11.4928
1s:B:C,137,162,98,99,166,52,57,45,99,115,97,255,... ma:i:1
np:i:10 qe:1:12681 ql:Z: (qs:i:0 qt:Z:+27IIII7IIIIIIII
rq:f:0.999901 sn:B:f,15.075,21.1452,5.57696,10.0971
we:1:8638333 ws:1i:49132 zm:i:172098987

Heo=h He W -h B NN

66



SMRT Link v26.1 release notes (103-848-600)

Refer to SMRT Link release notes for summary of new features & updates, fixed issues, and known issues’

SMRT® Link release notes (v26.1) PacBie®

Supported instruments and chemistries
SMRT Link 26.1 supports the following:

Instruments Instrument software
Revio® system Instrument software v13.5, all chemistries
Vega™ system Instrument software v1.1.0, all chemistries

The Sequel® Il and lle systems are not supported by SMRT Link v25+. An installation of SMRT Link v13.1 is
required. See hitps//www pach.com/support/sofiware-downloads/ for details on earlier SMRT Link

versions

Refer 1o the SMRTLink installation guide v26.1 for detailed hardware and software requirements and
installation instructions

Supported data transfer options
— Direct ransfers to network storage over an encrypted connection provided by SSH.

— Direct file transfer to cloud storage for Amazon S3, Google Cloud Storage, and Microsoft Azure Blob Storage,
and S3-compatible API, including Oracle Cloud Object Storage and Cloudflare R2.

Notice: SMRT Link ¥26.1 no longer supports unencrypted rsync daemon transfer for Revio. File transfers using
this option will fail and transitioning to a supported transfer option such as SSH (srs) or direct to cloud, is required.

Support for the new Revio SPRQ™-Nx consumables and

New Features and Updates

Runs
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SMRT Link v26.1 new features and updates — Examples

New Features and Updates

8- New!

Supported data transfer options

Notice: SMRT Link v26.1 no longer supports unencrypted rsync daemon transfer for Revio. File transfers using
this option will fail and transitioning to a supported transfer option such as SSH (srs) or direct to cloud, is reguired.

i DI oA D s et i By ariir P

N R e ST o e e

R

L4

Runs
= Feature Request: Loading concentration is now included in the Export Run Details CSV.

» Feature Request Automatic demultiplexing jobs are now scheduled in SMRT Link for runs that use barcode sets
assigned the new asymmetric barcode type.

‘r'ﬁw‘rﬂ“#*# I-#—r"md*-—‘
""ri_/ -~ - F-’/‘HH "r'",-. P aniiniiids /‘/ J"H— :""—**"ﬂ‘mf‘ -

SMRT Analysis

Analysis workflow updates

* Feature Request: Mark PCR Duplicates now outpuls a de-duplicated BAM file where duplicate reads with PCR
adapters are removed to the job /foutputs directory.

Command-line tool updates

* Several command-line tools have transitioned from semantic versioning to calendar-based versioning. Mot all
version changes reflect functional updates, notable funcational updates are as follows:

» Feature Request: The dataset create 100l now supports creating an XML for ——tvpe BedSet.

w

PacBi®

ication enables use of prelosded,protoool specific barcodes and autometic

9 ” Export Run Detols CSV.
Automatic demukiplexing jobs are now scheduled In SMRT Link for runs that use bercode sets
a c barcode type.

Region BED file 3 fourth colurmn with the region neme in the forma of 0- s
ysis woekflows fequre this BED files 1o be in this forme. See the SMRT Link user quide

 Expont Reads and Uira Low da o These wor receive
future updates and will be femoved in future release.

he Export FASTQ

" hs
quide v20,1 for more det

ndsgosic preceaisea PacBie

1isnow

the SMRT Lk user
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SMRT Link v26.1 fixed issues — Examples

Fixed Issues

+ Sample Setup: Fixed an issue where Vega polymerase kit selections could revert to Revio polymerase kit values
after reopening a saved sample.

» Sample Setup: Tube color formatting displayed in the SMRT Link Ul is now preserved in exported PDF instructions.
N I N IV o S
',..J-i_/ ——— "J#J/‘H'H ‘f bf.'(ﬁf J/ '-'/_.I"‘h 7-"..__’*‘”.-"'—#‘ L(w- -
* Run Design: Fixed an issue where, for the Kinnex™ single-cell RNA application, when assigning Bio Sample names

interactively, the populated default for "bcM0001-becMO001" is "Bio Sample 1" and erronecusly contains a space,
Spaces are not an allowed character for Bio Sample names.

* Run Design: Fixed an issue where, in some instances, when setting up auto analysis for Iso-Seq Analysis and Read
Segmentation and Iso-Seq workflows, if the optional reference dataset is left empty, the error “Object is missing

required member ‘uuid™ was encountered.
Rl i
'J_/ ——— -’-‘___"_‘__’/ __"J.—___"f "'r ‘f_'f-f"ﬂ'\-v J/ F‘/—,—h -“..__'-ﬂ-—f"‘-#n .!‘ -
+ Run Details: Fixed an issue where, in some instances, a completed run's status reverted 1o Ready.

= Run Details: Fixed an issue where the Export Run Details CSV labeled the "Read quality (median)” metric as “Mean
aQv”.

m’—-"""w‘”rﬁ.#“’*ﬂ I.ﬂlF"md*-ﬁ-‘
“._f_/ i — 'r.’__,___‘__’/“ﬂ'fr-_—.’r “__f ‘fffﬁ J‘/ F‘/',-.-"‘-w‘- -“.-__'*_,,.-f"-mm .xu -

SMRT Analysis: Fixed an issue where the ppbmm?2 Iso-Seq alignment preset did not apply recommended minimap2
splice alignment parameters, which in some instances led to incorrect alignment.

SMRT Analysis: Fixed issues in Undo Demultiplexing related to fail-read handling and validation. The workflow now
provides a warning when an input dataset does not include fail reads.

SMRT Analysis: Fixed an issue where demultiplexing segmented reads failed due to the presence of empty reads.

+ Demuligiex Barcodes workflow
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SMRT Link v26.1 known issues — Examples

Known Issues

S PN s, B . it S,

s Run Design: In some cases, a run design may incorrectly allow duplicate sample wells to be assigned. Run designs
containing duplicate wells cannot be loaded on the instrument. As a workaround, create a new run design.

« Run Design: For some users, when setting up a run with new and used sequencing plates, the new plate wells may
be labeled as used. Once saved the run can still be executed and there is no impact to the run,

« Run Details: In Revio runs that use Adaptive Loading, SMRT Link may underreport the displayed loading time for

collections where loading extends beyond the configured default time of two hours. Sequencing results, run
execution, instrument performance, and actual run duration are not affected.

« Data Management: When moving demultiplexed dataset between projects, if datasets include both the parent and
child datasets, the parent child relationship for the dataset will be lost,

= Data Management: In some cases, for imported datasets moved from their original transfer destination the dataset
path metadata may not correctly update after import, which can result in incorrect dataset paths and analysis
failures, As a workaround, datasel paths in the XML can be updated manually.

« Data Management: For low productivity runs (less than 1%), the number of HiFi reads reported in millions of reads
is rounded to 0. The total count of reads is reported in the CCS Processing section of the report.

A P N R i T e P

SN W WY rmm—--—*#r‘k‘*.,,#r"*mr~#
'J‘—/'-ﬂ#‘,';r_’/‘w'ﬂ’wf bf""‘“‘ 1/.-— F__j,_"-_ _ﬂ.—**ﬁ‘m_"_'

« Data Transfer: Some Revio users utilizing direct to cloud data transfer e.g. “S3" may need to recreate a new transfer
scheme after instrument upgrade.

« Data Transfer: For some high-plex demultiplexing runs (for example, 1600-plex datasets), report uploads from the
instrument to SMRT Link may fail. As a workaround, manually import the reports.zip file into SMRT Link.

o Data Transfer: If the run name exceeds 256 characters, uploads from the instrument to SMRT Link will fail. As a
workaround, the run name in the * consensusreadset.xml can be manually edited and re-imported into SMRT Link.

ettt}
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SMRT Link Cloud v26.1 SMRT Analysis support (Beta feature)

Revio system customers can optionally connect an existing cloud account (e.g., AWS) to SMRT Link Cloud to
enable running core SMRT Analysis workflows in their own cloud computing environment”23

» Enables PacBio users to start analysis jobs on a
connected AWS account using the SMRT Link
Cloud interface

« SMRT Link Cloud v26.1 analysis support is © nstuments
limited to the following data utility workflows: — @ semple setup

i T E EETEaE = - =1 R
*  Demultiplex Barcodes = @ runs . Runs
¢ EXport FASTQ \ 9 Data Management o Data Management

(Import run reports)
* Read segmentation

Y
E)

+H Instruments

=

> Sample Setup

112 SMRT Analysis
(Data utilities beta)

* Undo Demultiplexing
 Featwe | SMRTLink | SMRT Link Cloud

« SMRT Link Cloud v26.1 analysis support is
enabled for Revio system only Instrument management Y .
eta feature

@ svrr Anaysis

Run setup, run monitoring, run QC Y (for Revio
Push-button secondary analysis (SMRT Analysis) Y SYBIEHD E177)
Training & details of the SMRT Analysis beta Data utiliies (e.g., Demultiplex Barcodes) v
release features will be provided May 27th 3 party and PacBio Compatible Partner analysis Y
API access Y Y

7 SMRT Link Cloud is a PacBio-hosted and managed private workspace that provides support for instrument management, run setup, run monitoring, and run QC.
2 SMRT Link Cloud v26.1 software includes the option to enable SMRT Analysis data utility features by configuring a connection to third-party cloud computing resources (BYOC; Bring Your Own
Compute). Note: This BYOC capability to support data utilities is a beta feature in SMRT Link v26.1.
PGCBi‘ 3 Note: SMRT Link Cloud v26.1 Data Management Import Data feature only supports importing Run Reports (*.reports.zip) files and does not support importing of other data types (e.g., HiFi reads, 72
barcodes, references, or target regions (BED).
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Revio and Vega system supported applications & protocols

Refer to PacBio Documentation website for the latest application-specific HiFi library preparation procedures

Sequencing method

Whole genome sequencing

Low-DNA input sequencing

RNA sequencing

Targeted sequencing

Viral sequencing

Metagenomics

Application

Large genome & small (microbial)
genome WGS?

Protocol or Guide

Preparing whole genome and metagenome libraries using SPK 3.0 [102-166-600]

Short Read Eliminator (SRE), DNA shearing, and cleanup for the Hamilton Microlab Prep system [103-424-100]

Preparing whole genome libraries using the HiFi prep kit 96 [103-420-700]

Automated HiFi prep 96 and HiFi ABC for the Hamilton NGS STAR MOA system [103-425-700]

Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800]

Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system [103-425-800]

Ampli-Fi sequencing

Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing [103-648-000]

Kinnex full-length RNA

Preparing Kinnex libraries using Kinnex single-cell RNA kit [103-254-300]

Kinnex single-cell RNA

Preparing Kinnex libraries using Kinnex full-length RNA kit [103-238-700]

Amplicon sequencing

Preparing multiplexed amplicon libraries using SMRTbell prep kit 3.0 [102-359-000]

Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800]

Hybrid capture sequencing

Preparing multiplexed amplicon libraries using SMRTbell prep kit 3.0 [102-359-000]

PureTarget sequencing

Generating PureTarget libraries with PureTarget kit 24 manual protocol [103-740-700]

Generating PureTarget libraries with PureTarget kit 96 automation protocol [103-740-800]

Automated PureTarget kit 96 for the Hamilton NGS STAR MOA system [103-740-900]

Adeno-associated virus (AAV)

Preparing multiplexed AAV SMRTbell libraries using SPK 3.0 [102-126-400]

Shotgun metagenomic assembly

Preparing whole genome and metagenome libraries using SPK 3.0 [102-166-600]

Shotgun metagenomic profiling

Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800]

Kinnex full-length 16S

Preparing Kinnex libraries from 16s rRNA amplicons [103-238-800]

PqCBi‘ 7 Includes human/animal/plant/other WGS, microbial WGS, and shotgun metagenomic profiling or assembly.
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PacBio system and SMRT Link documentation

Revio system documentation

*  Revio system brochure (102-326-543)

* Revio system instrument control software release notes (103-854-800)

* Revio system operations guide (102-962-600)

* Revio system specifications sheet (102-326-552)

Vega system documentation

*  Vega system brochure (102-326-627)
*  Vega system instrument control software release notes (103-593-500)

* Vega system operations guide (103-526-600)

*  Vega system specifications sheet (102-326-625)

SMRT Link and other data analysis documentation

«  Brief primer and lexicon for PacBio SMRT sequencing webpage (v13.1)
*  Overview — Analysis options for HiFi data (103-796-000)

« PacBio bioinformatics file formats documentation webpage (v13.1)

«  SMRT Link Cloud v26.1 user guide (103-848-800)

«  SMRT Link v26.1 software installation guide (103-848-500)

*  SMRT Link v26.1 user guide (103-844-300)

*  SMRT Link API use cases (103-720-500)

[ ]
PGCBl‘ Refer to PacBio Documentation website for the latest PacBio system and SMRT Link technical documentation.
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DNA sample extraction documentation

Application, product, and technical notes

Application note — HMW DNA extraction from human blood and saliva using Nanobind kits for HiFi long-read sequencing
(102-326-656)

Technical note — Nanobind high-throughput HMW DNA extraction (102-326-565)
Technical note — Insect DNA extraction (102-326-612)
Technical note — Preparing DNA for PacBio HiFi sequencing — Extraction and quality control (102-193-651)

Nanobind kit protocols and Guides & overviews

Guide & overview — Nanobind CBB kit (102-572-200)

Guide & overview — Nanobind PanDNA kit (103-394-800)

Nanobind Procedures & checklists — see PacBio Documentation

Overview — Nanobind CBB HMW DNA extraction protocols (103-515-700)
Overview — Nanobind HT HMW DNA extraction robotic procedures (103-032-000)
Overview — Nanobind PanDNA HMW DNA extraction protocols (103-510-000)

Technical overview — HMW DNA sample preparation for PacBio long-read sequencing using Nanobind PanDNA and SRE
kits (103-401-100)

Nanobind high-throughput (HT) automation kit protocols and Guides & overviews

Guide & overview — Nanobind HT kits (103-028-100)
Nanobind HT Procedures & checklists — see PacBio Documentation

Technical overview — Automated high-throughput HMW DNA extraction for PacBio long-read sequencing using Nanobind
HT kits (103-401-700)

[ ]
PGCBl‘ Refer to PacBio Documentation website for the latest Nanobind HMW DNA extraction procedures.
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SMRThbell library preparation documentation & other resources

SMRThbell library preparation literature

Overview — HiFi application options (101-851-300)

Procedure & checklist — Amplifying genomic DNA for SMRTbell library preparation and HiFi sequencing (103-648-
000)

Procedure & checklist — Generating PureTarget libraries with PureTarget kit 24 — Manual protocol (103-740-700)

Procedure & checklist — Generating PureTarget libraries with PureTarget kit 96 — Automation protocol (103-740-
800)

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)
Procedure & checklist — Preparing multiplexed AAV SMRTbell libraries using SMRTbell prep kit 3.0 (102-126-400)

Procedure & checklist — Preparing multiplexed amplicon libraries using PacBio barcoded M13 primers and
SMRTbell prep kit 3.0 (101-921-300)

Procedure & checklist — Preparing multiplexed amplicon libraries using SMRTbell prep kit 3.0 (102-359-000)

Procedure & checklist — Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit
3.0 (102-166-600)

Hybrid capture library preparation literature

QIAGEN protocol — QlAseq xHYB Long Read Panel Handbook (HB-3695-001)
Twist protocol — Long read library preparation and standard hyb v2 enrichment (DOC-001320)

[ ]
PGCBI‘ Refer to PacBio Documentation website for the latest library preparation protocols and other documentation.
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Agilent protocol — Target Capture Long-Read Sequencing Using the Agilent SureSelect XT HS2 Target Enrichment System (5994-7612EN)

77


https://www.pacb.com/wp-content/uploads/Overview-HiFi-Application-Options.pdf
https://www.pacb.com/wp-content/uploads/Overview-HiFi-Application-Options.pdf
https://www.pacb.com/wp-content/uploads/Overview-HiFi-Application-Options.pdf
https://www.pacb.com/wp-content/uploads/Overview-HiFi-Application-Options.pdf
https://www.pacb.com/wp-content/uploads/Overview-HiFi-Application-Options.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Amplifying-genomic-DNA-for-SMRTbell-library-preparation-and-HiFi-sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-24-manual-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-libraries-with-PureTarget-kit-96-automation-protocol.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/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-Checklist-Preparing-SMRTbell-Libraries-using-PacBio-Barcoded-M13-Primers-for-Multiplex-SMRT-Sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-Checklist-Preparing-SMRTbell-Libraries-using-PacBio-Barcoded-M13-Primers-for-Multiplex-SMRT-Sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-Checklist-Preparing-SMRTbell-Libraries-using-PacBio-Barcoded-M13-Primers-for-Multiplex-SMRT-Sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-Checklist-Preparing-SMRTbell-Libraries-using-PacBio-Barcoded-M13-Primers-for-Multiplex-SMRT-Sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-Checklist-Preparing-SMRTbell-Libraries-using-PacBio-Barcoded-M13-Primers-for-Multiplex-SMRT-Sequencing.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-and-metagenome-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.agilent.com/en/product/next-generation-sequencing/ngs-assays-panels/cancer/sureselect-cancer-cgp-assay-4252433
https://www.agilent.com/en/product/next-generation-sequencing/ngs-assays-panels/cancer/sureselect-cancer-cgp-assay-4252433
https://www.agilent.com/en/product/next-generation-sequencing/ngs-assays-panels/cancer/sureselect-cancer-cgp-assay-4252433
https://www.qiagen.com/us/resources/kithandbook/hb-3695-001-hb-qiaseq-xhyb-long-read-0625-ww
https://www.qiagen.com/us/resources/kithandbook/hb-3695-001-hb-qiaseq-xhyb-long-read-0625-ww
https://www.qiagen.com/us/resources/kithandbook/hb-3695-001-hb-qiaseq-xhyb-long-read-0625-ww
https://www.qiagen.com/us/resources/kithandbook/hb-3695-001-hb-qiaseq-xhyb-long-read-0625-ww
https://www.qiagen.com/us/resources/kithandbook/hb-3695-001-hb-qiaseq-xhyb-long-read-0625-ww
https://www.twistbioscience.com/resources/protocol/long-read-library-preparation-and-standard-hyb-v2-enrichment
https://www.twistbioscience.com/resources/protocol/long-read-library-preparation-and-standard-hyb-v2-enrichment
https://www.twistbioscience.com/resources/protocol/long-read-library-preparation-and-standard-hyb-v2-enrichment
https://www.pacb.com/support/documentation/

Revio system applications support documentation

Application notes & best practices guides

Whole genome sequencing applications

» Application brief — Whole genome sequencing for de novo assembly — Best Practices (102-
193-627)

» Application brief — Variant detection using whole genome sequencing with HiFi reads — Best
Practices (102-193-604)

» Application brief — Microbial whole genome sequencing — Best Practices (102-193-601)

Viral sequencing applications

* Application brief — AAV sequencing — Best Practices (102-193-502)
» Application brief — Highly-accurate HiFi reads for AAV-research (102-326-594)

RNA sequencing applications

» 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)

Metagenomics applications

» Application note — Kinnex 16S rRNA kit for full-length 16S sequencing (102-326-601) ==
» Application brief — Metagenomic sequencing with HiFi reads — Best Practices (102-193-684) '

Targeted sequencing applications

» Application brief — Target enrichment using hybrid capture for HiFi sequencing (102-326-515)
» Application brief — Targeted sequencing for amplicons — Best Practices (102-193-603)

» Application note — Comprehensive genotyping with the PureTarget repeat expansion panel
and HiFi sequencing (102-326-614)

» Application note — Consolidate challenging genes with PureTarget carrier screen panel
PqCBi‘ Refer to PacBio Literature website for the latest application notes and other application-specific resources.
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https://www.pacb.com/wp-content/uploads/Application-note-Comprehensive-genotyping-with-the-PureTarget-repeat-expansion-panel-and-HiFi-sequencing.pdf
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Revio system applications support documentation (cont.)

Application technical overviews

» Technical overview — Adeno-associated virus (AAV) library preparation using SMRTbell prep

kit 3.0 (102-390-400) -

»  Technical overview — Amplifying genomic DNA for SMRTbell library preparation and HiFi
sequencing (103-648-000)

» Technical overview — HiFi library preparation using HiFi prep kits for high-throughput
sequencing on PacBio long-read systems (103-424-600)

« Technical overview — Kinnex kits for single-cell RNA and full-length RNA and 16S rRNA
sequencing (103-343-700)

» Technical overview — Kinnex library preparation for full-length 16S rRNA 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)

+ Technical overview — Multiplexed amplicon and hybrid capture library preparation using
SMRTbell prep kit 3.0 (103-705-200)

»  Technical overview — PureTarget library preparation using PureTarget kit 2.0 (103-742-600)

»  Technical overview — Whole genome and metagenome library preparation using SMRTbell
prep kit 3.0 (102-390-900)

[ ]
PGCBl‘ Refer to PacBio Training website for the latest application-specific training documentation.
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PacBio HiFi sequencing project getting started guides

Equipment and materials checklists

*  Get started with HiFi sequencing — Checklist (102-326-639)
*  Buyer’s guide with automation platforms (102-326-638)
*  Getting started with long-read sequencing (102-326-640)

PacBio HiFi sequencing project builder tools

*  Automated workflow selector tool [ Link ]

Sample prep Library prep Sequencing Analysis
Nanobind DNA kits enable Automated-friendly and manual Simple, load-and-go consumable Advanced algorithms from
extraction of HMW gDNA from a library prep kits for WGS, full- reagents makes sequencing runs Google Health and cutting-edge
variety of samples: saliva, length RNA-seq, targeted panels, effortless. NVIDIA GPUs allow for on-board
cultured cells, bacteria, whole and many more. processing of sequencing data,

blood, tissue, plant nuclei, and

insect.

PacBi®

Refer to the PacBio website for the latest HiFi sequencing project support documentation.

all with reduced output file sizes
to facilitate downstream analysis.

PacBie®

Compatible

Get started with HiFl sequencing—checklist

BUYER'S GUIDE WITH
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GETTING STARTED WITH HIFI SEQUENCING:

PLANT AND ANIMAL RESEARCH Facts

PacBie

PacBie
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Revio system v13.5 on-plate loading concentration (OPLC) recommendations

OPLC recommendations? to achieve SMRT Cell target loading ranges are the same for Revio SPRQ and
Revio SPRQ-Nx chemistry

o o Library . Target P1 HiFi reads or
Application Application SEBYPe OFte yield per cell

Human WGS 15 -20 kb 200 — 300 pM 24 hours 50 — 75% 100-120 Gb
LIS RN Microbial assembly 15— 20 kb 200 — 300 pM 24 hours 50 — 75% 100 — 120 Gb
sequencing

Other WGS 15-20kb 200 — 300 pM 24 hours 50 — 75% 100-120 Gb
Low DNA input Ampli-Fi sequencing 5-10kb 100 — 140 pM 24 hours 50 - 75% 35-70Gb

Kinnex single-cell RNA 15 -20 kb 130 — 160 pM 24 hours 50 - 75% 100 - 120 Gb
RNA sequencing

Kinnex full-length RNA 15-20kb 130 — 160 pM 24 hours 50 -75% 100 - 120 Gb
Viral sequencing AAV sequencing 2-5kb 200 — 300 pM 24 hours 50 — 75% 6 — 8 M reads

Kinnex 16S rRNA 15 -20 kb 130 — 160 pM 24 hours 50 — 75% 100-120 Gb

IEEEEIERTIEE Shotgun metagenomic profiling or

7-10kb 200 — 300 pM 24 hours 50 — 75% 35-70Gb
assembly
<1 kb amplicons 500 bp — 1 kb 200 — 400 pM 12 hours 50 — 75% 6 — 8 M reads
— i — — — 0 —
Targeted 1 -5 kb amplicons 1-5kb 200 — 300 pM 12 hours 50 - 75% 6 — 8 M reads
sequencing >5 kb amplicons 5-10 kb 200 — 300 pM 24 hours 50 — 75% 35-70 Gb
Hybrid capture 5-10kb 200 — 300 pM 24 hours 50 - 75% 35-70Gb

L]
PqCBl‘ 7 Note: Refer to appropriate Procedure & checklist protocol documentation for the latest OPLC recommendations for different applications.


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

. _ 3 I
Multi-use Revio SMRT Cell run setup> =~

workflow for low-throughput run schedules
Appendix
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Low-throughput workflow using multi-use Revio SMRT Cells
Example: Sequence on 1 multi-use Revio SMRT Cell at a time (three uses per cell)

Example run schedule: Run 1 =1 sample; Run 2 =2 samples ( total # acquisitions = 3)

Ex. Low-throughput run setup workflow
— Perform all three acquisitions using the same multi-use Revio SMRT Cell

1. Load sample 1 into one Revio SPRQ seq plate — Nx.
(For example, load sample 1 into well A01.)

2. Place sequencing plate containing your sample onto
the Revio work deck in Plate slot 1.

3. Load one Revio SMRT Cell tray — Nx containing =1
multi-use SMRT Cell(s) onto the Revio work deck in
tray slot 1 or slot 2.

4. Create a new run design (Run 1) to sequence only one
sample (e.g., Plate 1 well AO1).

B : , TTTTTTTY ‘ 5. Start Run 1: Sample 1 will sequence on Use 1 of the
.‘S:r:;z'zzs(oﬁ")” S I B RN ERREERR - | multi-use SMRT Cell (e.g., Cell 1).
® Sample 3 (CO1) S | e - BgC - 6. When preload window opens, remove the SMRT Cell

tray from the work deck and do not load any new cells’
7. Create a new run design (Run 2) to sequence the 2™
and 3 samples (e.g., Plate 1 wells BO1 + C01).
\ 8. Load the 2" and 3 samples into the same sequencing
Load one Revio SMRT Cell tray — Nx S plate and place the plate on the work deck.
containing 21 multi-use SMRT Cell(s) | ‘ 9. Start Run 2: Samples 2 + 3 will sequence on Use 2 and

Use 3, respectively, on the same multi-use SMRT Cell
(e.g., Cell 1) as sample 1.

| After Run 1 starts, remove the SMRT Cell tray
when the preload window opens and do not
load any new SMRT Cells on the workdeck

P B- 7 Once removed from tray, a SMRT Cell is never returned to the tray. Note: Expired SMRT Cells and SMRT Cells with no remaining uses are automatically discarded into the instrument waste bin.
GC I‘ There is no option to use expired multi-use SMRT Cells for a sequencing run. 86
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