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Revio system ICS v13 + SMRT Link v13 release technical overview

Revio system ICS v13 + applications

Revio system ICS v12 features recap

Revio system ICS v13 key features and benefits overview

Revio system ICS v13 user experience improvements

Revio system ICS v13 applications updates

SMRT Link v13

SMRT Link v13 Instruments module updates

SMRT Link v13 Sample Setup module updates

SMRT Link v13 Runs module updates

SMRT Link v13 Data Management module updates

SMRT Link v13 SMRT Analysis module updates

SMRT Link Lite

Technical documentation & applications support 

resources

Appendix

i. Example Revio system ICS v13 instrument robotic workflow 

schedules

ii. SMRT Link v13 installation & configuration settings

iii. SMRT Link v13 API documentation

iv. Revio system ICS v13 / SMRT Link v13 fixed & known issues

Technical overview
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Revio system ICS v13
key features and benefits
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Whatôs staying the same in Revio system ICS v13?

Workflow
SMRTbell prep kit 3.0

Chemistry
Revio pol kit + Revio sequencing plate

File formats
hifi_reads.bam + fail_reads.bam
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What is new in Revio system ICS v13? 

More applications
AAV, < 3kb amplicons, full-length RNA-seq, 

targeted panels, Kinnex

More streamlined
Improved software user interface 

experience for easier run set up and run 

monitoring

More flexibility
Multiple movie time options, rich HiFi 

reads

More reliability
SMRT Link and Revio instrument 

software bug fixes

More accuracy
Improved read quality, more consistent 

indel performance

More of HiFi sequencing at scale
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Revio system v13 key feature updates

Revio workflow step Whatôs New What stays the same

SMRTbell library prep 

protocols & consumables
Å N/A

Å Existing SMRTbell prep kit 3.0 & protocols

Å Existing Kinnex kits & protocols

Supported applications

Å Full-length RNA (Iso-Seq)

Å <3 kb Amplicon

Å Adeno-associated virus (AAV)

Å Kinnex single-cell RNA

Å Kinnex full-length RNA

Å Kinnex 16S RNA

Å WGS (plant/animal / microbial / shotgun 

metagenomics)

Å MAS-seq single cell

Å 3+ kb Amplicons

Sample setup (ABC)

Å Kinnex sequencing primer (in Revio polymerase kit)

Å SMRT Link Sample Setup support for Kinnex libraries

Å SMRT Link Sample Setup GUI usability improvements

Å Overall sample setup workflow

Å Existing Revio polymerase kit core 

components & reagent formulations

Run design

Å 12 / 24 / 30-hour movie time options

Å Updated SMRT Link Run Design barcoding / auto-analysis / other options

Å Updated run design CSV format for improved usability

Å Overall run design workflow

Sequencing

Å Adaptive loading

Å Revio SMRT Cell single-use tray (1 SMRT Cell)

Å Revio sequencing plate ï1 rxn

Å Instrument reliability & serviceability improvements

Å Overall run setup workflow

Å Existing Revio sequencing plate reagent 

formulations

Å Existing Revio on-instrument analysis features

Run QC Å SMRT Link Run Preview feature provides early feedback on performance Å Existing SMRT Link Run Details reports

Data analysis
Å SMRT Analysis HiFi Target Enrichment, Read Segmentation & Iso-Seq 

applications

Å SMRT Link Lite (omits SMRT Analysis module)

Å Existing SMRT Analysis applications

ICS v13 SMRT Link v13
Revio system 

only

Sequel II/IIe systems 

& Revio system
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Revio system v13 key benefits 

New Revio system release enables more applications, more sample types and more flexibility

Whole genome
SPK 3.0

1,300

Metagenome ïProfiling & assembly
SPK 3.0

15,600

Metagenome ïFull-length 16S RNA
Kinnex

1 M+

Single-cell RNA
Kinnex

1,300

Full-length RNA
Kinnex

5,200

Full-length RNA
SPK 3.0

2,600

Target enrichment (5+ kb fragment)
SPK 3.0

15,600
20 Mb panel

Amplicon 3+ kb
SPK 3.0

1.3 M+

Amplicon <3 kb
SPK 3.0

2.6 M+

Adeno-associated virus (AAV)
SPK 3.0

31,200
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Revio system v13

Å Increases instrument reliability

ÅSupports all insert sizes

ÅEnables more movie time options

All insert sizes now supported with existing

Revio polymerase kit (102-817-600) and Revio 

sequencing plate (102-587-400)

1 Assumes 1,300 Revio SMRT Cells for 24 hr runs; 2,600 for 12 hr runs; 1,050 for 30hr runs.

More movie time options to 

suit different insert sizes
(12 / 24 / 30 hrs)

Increased Revio system 

instrument reliability
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Updated software for Revio system

ICS v13

Å ICS v13 is available for 

Revio systems only

SMRT Link v13

Å SMRT Link v13 requires 

Revio systems to be 

upgraded to ICS v131

SMRT Link v13 key feature updates

Å New Run Preview2 feature provides early feedback on summary metrics 

(P1 loading, HiFi read length performance and/or HiFi yield) [Revio system 

only]

Å New support for Kinnex libraries

ÅGeneral usability and user experience improvements to make 

annealing / binding / cleanup (ABC) steps clearer and easier to follow

Å Updated sample barcoding and run / data / auto-analysis options2

Å Updated run design CSV2 format for improved usability

Å New Run Preview and Barcode Preview2 feature provides early 

feedback on summary metrics and sample demultiplexing performance

Å New Run Preview and Barcode Preview2 feature provides early 

feedback on summary metrics and sample demultiplexing performance

Å New HiFi Target Enrichment application for analysis of long-read panels

Å New Read Segmentation & Iso-Seq application for analysis of Kinnex 

full-length RNA samples

Å SMRT Link Lite (omits SMRT Analysis module) for run setup & monitoring

Revio system v13 key benefits (cont.)

New ICS and SMRT Link software enables more robust sequencing performance and increased flexibility 

1 SMRT Link v13.0 supports Revio system ICS v13.0 and Sequel II/IIe system ICS v11.0.1. 
2 For Revio system only.
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Revio system v13 user 
experience improvements
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Revio system v13 adaptive loading feature

Adaptive loading reduces sample overloading on SMRT Cells

ÅAdaptive loading technology actively monitors polymerase complex binding to ZMWs during sample immobilization step 

ÅRevio system terminates the immobilization reaction when the desired loading target has been achieved 

Ÿ Reduces sample overloading and run-to-run yield variability

Minutes

Sample Loading vs. Time

Loading Target
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Revio system v13 adaptive loading feature (cont.)

To enable adaptive loading, go to Run Options in Run Design page and select óYESô

For Revio system v13, adaptive loading target and maximum loading time 

settings are not configurable by users in Run Design)

Note: Adaptive Loading setting must be 

the same for all SMRT Cells in a run.1

1 In SMRT Link v13 GUI, Adaptive Loading setting (YES or NO) is configurable per sample but will switch to be configurable per run in SMRT Link v13.1.  If different Adaptive Loading 
settings are specified for different samples within the same run design, all settings will be overwritten by the last chosen one. Furthermore, importing a Run Design CSV with multiple 
values for Adaptive Loading field results in an error.
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Revio system v13 movie time options

In SMRT Link v13 Run Design, movie acquisition time can be optionally set to 12, 24 or 30 hours for increased 

flexibility when running different library insert sizes

Polymerase

read

HiFi read

Shorter

Longer

12 hrs

24 hrs

30 hrs

~1 ï5 kb

~5 ï20 kb

~20 ï25 kb

Short fragments1

Most applications

Longer fragments

Can specify different movie times for different 

SMRT Cells within the same Revio run design

1 In SMRT Link v13 run design, the specified Insert Size (bp) value must be greater than or equal to 500 bp.
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Revio system v13 movie time options (cont.)

Example human 20 kb WGS library sequenced with 24 hrs vs. 30 hrs movie times1

1 Data from University of Washington.

110 Gb
HiFi yield

Q30
HiFi read quality

20.6 kb
HiFi read length

113 Gb
HiFi yield

Q33
HiFi read quality

20.7 kb
HiFi read length

24 hrs

30 hrs

Can improve read quality 

for 20 ï25 kb libraries


