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What is staying the same in Revio system v13.3?

No major changes to core HiFi library prep kits and Revio hardware / Revio SMRT Cells / Revio data file formats

HiFl library prep kits
SMRTbell prep kit 3.0 / HiFi prep kit 96! / HiFi plex prep kit 96 /
Kinnex / PureTarget

Revio instrument hardware

Four independent stages with multiple movie time options

Revio SMRT Cell

High-density ZMW SMRT Cell

Revio data file formats

hifi_reads.bam + fail_reads.bam

©00 0

H 1 Revio SPRQ HiFi prep kit 96 bundle PN 103-522-600
PacBie@ e



What is new in Revio system v13.3?

New Revio system v13.3 with SPRQ chemistry makes HiFi sequencing easier and more cost-effective

More data

480 Gb HiFi data per run (4 Revio SMRT Cells) or
120 Gb per Revio SMRT Cell

More sample types

4-fold reduction in DNA input requirements enables analysis of
more precious sample types

PacBi®

More accuracy

Improved 5mC calling performance in CpG contexts enables
accurate methylation profiles

More robust

Chemistry improvements enable more consistent sequencing
performance for smal/l inserts (01 k

More streamlined

New automated on-instrument 6mA calling, SMRT Link user
experience improvements and support for SMRT Link Cloud*

‘gement, sample setup, run design, and run QC reports (SMRT Link Cloud does not include any analysis module).




Revio system v13.3 key workflow updates

Revio workflow step

DNA sample extraction
SMRThbell library preparation
Sample setup (ABC)

Run design

Sequencing

PacBi®

o o o

What 6s new

New saliva HMW DNA extraction procedure using Genotek Oragene
collection devices and Nanobind kits

Reduced genomic DNA input requirements for HiFi WGS library
preparation + re-optimized SRE & shearing conditions to support low DNA
input amounts (500 ng)

Updated sample setup ABC (annealing / binding / complex cleanup)
workflow guidance for new Revio SPRQ polymerase kit

SMRT Link v25.1 Sample Setup Loading Calculator support for new Revio
SPRQ polymerase kit

SMRT Link 25.1 Sample Setup GUI user experience improvements

SMRT Link v25.1 run design support for new Revio SPRQ sequencing
plate

SMRT Link v25.1 run design GUI user experience improvements

ICS v13.3 support for new Revio SPRQ chemistry
ICS v13.3 support for reduced DNA input requirements

ICS v13.3 support for improved 5mc CpG calling and on-instrument 6mA
calling for Fiber-Seq assays

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

Overall Revio sample setup workflow
Existing applications support

Overall Revio run design workflow
Existing applications support

Overall Revio run setup workflow
Existing Revio SMRT Cell
Existing Revio on-instrument analysis features



Revio system v13.3 key software updates
New ICS and SMRT Link software enables support for Revio SPRQ chemistry

Revio system supported software
A Minor ICS software bug fixes

Instrument control A Improved sequencing workflow to
support reduced DNA input amounts

ICS v13.3! SMRT Link v25.12

A General user interface improvements

Primary and A Added support for new Revio SPRQ
S EUEWEGENCRE — Seduencing chemistry®

A Loading calculator support for new
Revio SPRQ polymerase kit?

A Run design support for new Revio
SPRQ sequencing plate®

A General user interface improvements

On-instrument A Added support for new SPRQ
CCS analysis sequencing chemistry?

A Improved accuracy and increased
On-instrument confidence of 5mCpG calling

VY ENT R I I A On-instrument 6mA caller for
Fiber-seq chromatin assay

% I\D/I?a.tr?agement No major changes

On-instrument o~ _ - :
No major changes ) sVRT Analysis A General usability and user experience
barcode demux improvements

1
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Revio system v13.3 key software updates (cont.)
Revio v13.3 with SPRQ chemistry SMRT Link compatible versions

SMRT Link SMRT Link Lite SMRT Link Cloud
v25.11 v25.1 v25.112

SMRT Link product features

SMRTLink. || SVRT Link Lite. || SMRT Link Clola

Instrument management

Run setup and QC Y Y Y
Push-button secondary analysis (SMRT Analysis) Y N N
3'd party and PacBio Compatible Partner analysis Y Y Y
APl access Y Y N

PacBi® ° 102-326-628


https://www.pacb.com/wp-content/uploads/Application-brief-SMRT-Link.pdf

PacBi@®

Revio system v13.3
& Instrument control



Revio system v13.3 release includes new polymerase kit, sequencing plate & ICS
New consumables and instrument control software enable an improved user experience for HiFi sequencing

Revio SPRQ sequencing plate

4 rxn 2 PN 103-504-900
1 rxn 2 PN 103-512-7001

Made i 5A

PacBie

New SPRQ chemistry formulation improves sample
loading efficiency on Revio SMRT Cells

v

4x lower DNA input for library prep

2000 ng DNA

Revio o Revio with
SPRQ chemistry jtusz

Revio SPRQ polymerase kit

24 rxn 2 PN 103-520-100?
96 rxn 2 PN 103-522-6003

New SPRQ polymerase enzyme and reagents improve
HiFi sequencing performance

v

33% increase in HiFi yield / SMRT Cell

/ 120

HiFi data
(Gb)

Prior Revio Revio with
chemistry SPRQ chemistry

Revio ICS v13.3

ICS v13.3 improves 5mC calling accuracy and features
new on-instrument 6mA calling for Fiber-Seq assays

v

New & improved multi-omics capabilities

Revio SPRQ sequencing plate i 1 rxn part is listed in Customer price list and can be ordered through standard purchasing processes and the customer hub (E-commerce).

PacBi. 2 Revio SPRQ polymerase kit + cleanup beads bundle PN 103-520-100 includes Revio SPRQ polymerase kit and SMRTbell cleanup beads.

10

3 Revio SPRQ HiFi prep kit 96 bundle PN 103-522-600 includes Revio SPRQ polymerase kit 96, HiFi prep kit 96, SMRTbell cleanup beads and other reagents to support high-throughput sample processing.



Revio system v13.3 consumable compatibility

Revio SPRQ polymerase kit & Revio SPRQ sequencing plate must be used together and cannot be combined
with older Revio polymerase kit & Revio sequencing plate consumables

V13.1ICS V13.3ICS

Cannot mix and match
SPRQ and non-SPRQ
reagents in the same run

Comwmpanble COmiVNmpaﬂble
Revio polymerase kit Revio polymerase kit
Revio sequencing plate Revio sequencing plate
E Revio SPRQ polymerase kit E
Revio SPRQ sequencing plate

PacBi@® 11




New Revio SPRQ polymerase kit (cont.)
Revio polymerase kit configuration and layout comparison

Revio SPRQ polymerase kit
(Supports up to 24 binding Rxs / 24 Revio SMRT Cells)

# Component Part number Qty Color Volume
1 Annealing buffer 102-797-600 1 = @M 530 L

Standard - Note: Revio SPRQ polymerase kit contains new
2 sequencing primer 10279777001 geen | 530 HL reagents with new part numbers i but existing

Kinnex™ sequencing

primer 103-179-000 1

tube labels (tube names) stay the same
.

4-5 Polymerase buffer 102-797-800 2 yelow 1.2mL

103-512-800 1 purple 102 L | -

NEW SPRQ enzyme and part number

Sequencing

polymerase

7-9 Dilution buffer 102-797-900 3 blue 1.7mL

NEW DNA control complex and part number

10 Sequencing control  103-508-800 1 271l | -

NEW loading buffer and part number

103-485-400 1 1.46 mL

11 L oading buffer

000
s 5 @

o e o @ @ sevoserarovuenssean - FEWER tubes (only 1 Loading buffer tube)
103-520-100 g 20231212 RXN: 24

11 tubes

012345 .' -1510-25°C Made in USA
MM PacBie
012345012345000012345

PacBi®

Revio polymerase kit
(Supports up to 24 binding Rxs / 24 Revio SMRT Cells)

Component
1 Annealing buffer
o Standard

primer

4-5 Polymerase buffer

Sequencing
polymerase

7-9 Dilution buffer

10 Sequencing control

11-12 Loading buffer

Part number
102-797-600

. . 102-797-700
sequencing primer

Kinnex™ sequencing 4 55 129 000

102-797-800
102-797-300
102-797-900
102-798-000

102-797-500

Qty Color Volume

7 M 5300

blue

1 light 530 L

green

[

2 yellow 1.2mL

1 102 pL
3 1.7 mL
1 27 L
2 1.2mL

g 20231212 RXN: 24

I 151025 Made in USA

PacBie®

12



New Revio SPRQ chemistry improves HiFi data yield

New SPRQ polymerase enzyme enables more efficient generation of HiFi data compared to previous chemistry

Revio SPRQ chemistry enables HiFi sequencing to generate ~33% higher HiFi data yields compared to prior chemistry!

Revio SPRQ polymerase kit QV and HiFi data yield

SPRQ polymerase enzyme features improved processivity T T T m————

AN A Reduces numper of early-terminating reads and generates a ~120 Gb HiFi yield per SMRT Cell
higher proportion of reads that are long enough to make for 151 20 kb h WGS libraries?
multiple passes around SMRTbell template = Q20 (Gb) of o1 dman IDFAres

- Enables overall higher P1-to-Hi Fi ( 0Q20 ccCS) r e B@30 (Gb)
conversion rate and thus higher HiFi data yield

Revio system v13.3 HiFi read Prior! Revio SPRQ?2

R Example HiFi data shown for a human HG002 sample run using Revio polymerase kit and Revio sequencing plate chemistry.
chBl‘ 2 Example HiFi data shown for a human HG002 sample run using Revio SPRQ polymerase kit with Revio SPRQ sequencing plate chemistry.
3 HiFivyield is dependent on library quality, library insert size and sequencing preparation procedures. Specified yield is based on high-quality samples prepared following best practices.



New Revio SPRQ DNA sequencing control performance

SPRQ DNA sequencing control is bound to new Revio SPRQ polymerase enzyme

Expected control performance!
Ml Revio v13.1 Revio v13.3
DNA control SPRQ DNA control

Control read count 0500 0500
Control polymerase read length (Mean) 040 kb 050 kb
Control concordance (Mean) O00. 88 00. 88

1

Expected control performance metrics shown are based on a 24 hrs movie collection time.

DNA internal control metrics are useful to help
assess the performance of a sequencing run

A If control read count or control read length is lower than expected

- Focus troubleshooting on PacBio system and/or consumables REviG™ SystEms
run evaluation and
A If control performance appears normal, troubleshooting
. . L . . guide
- Focus troubleshooting on investigating DNA sample quality and/or library prep QC
metrics

A For sequencing performance troubleshooting guidance, refer to Revio run
evaluation and troubleshooting guide (103-380-300)? or contact PacBio

Technical Support.

L]
PGCBl. 2 See Revio run evaluation and troubleshooting guide (103-380-300) for general information about troubleshooting SMRT sequencing performance issues.

14


https://www.pacb.com/wp-content/uploads/Revio-run-evaluation-and-troubleshooting-guide.pdf
https://www.pacb.com/support/technical-support/
https://www.pacb.com/wp-content/uploads/Revio-run-evaluation-and-troubleshooting-guide.pdf

New Revio SPRQ chemistry reduces DNA input requirements

New SPRQ sequencing plate improves sample loading efficiency on Revio SMRT Cells, enabling 43 reduction
in DNA sample input requirements for library prep compared to previous chemistry

Revio SPRQ chemistry enables HiFi sequencing to be performed with precious genomic samples using as little as 500 ng of input DNA

Revio SPRQ sequencing plate

Loaded sample

New SPRQ sequencing plate chemistry &

ICS v13.3 robotic fluidic handling workflow

improve sample loading efficiency and
reduce bulk sample waste

Revio system v13.3

Relative HiFi data yield 100% .
Experiment

conditions?

0% SPRQ

500 ng DNA input
for WGS library prep
Pre-release Revio
SPRQ sequencing
plate chemistry

Revio non-SPRQ
polymerase kit

100%

80%

60%
60%

40%

40% .
Prior

2000 ng DNA input

for WGS library prep

Prior Revio
sequencing plate
chemistry

Revio non-SPROQ
polymerase kit

Relative HiFi Yield (%) [bars]
[siutod] (%) Buipeo Td

20% 20%

0% 0%

SPRQ Prior SPRQ Prior SPRQ Prior SPRQ Prior SPRQ
L ] L ] L ] L J L ]

WGS WGS WGS WGS WGS
1 2 3 4 5]

WGS libraries run with SPRQ sequencing plate chemistry show comparable or improved HiFi

yields over prior chemistry while using 43 less DNA input for library prep & sequencing

POCBi‘ 1 HiFi data shown for Revio SPRQ sequencing plate chemistry were generated with a Revio (non-SPRQ) polymerase kit in conjunction with use of reduced input DNA amounts (500 ng) for WGS library

prep. Data shown for prior Revio sequencing plate chemistry were generated with a Revio (non-SPRQ) polymerase kit in conjunction with use of higher input DNA amounts (2000 ng) for WGS library prep.

15



Revio instrument robotic workflow run times remain the same in v13.3vs. v13.1
No modifications required to existing high-utilization Revio production run schedules

Example Revio system run schedule to process 24 Revio SMRT Cells per week?

Example Revio ICS v13.1/13.3 Day Monday
run schedule with 24-hour

movies, 8 SMRT Cells per run

Tuesday Wednesday

Thursday Friday Saturday Sunday Monday

Time ofday 0 4 8 121620|0 4 8 121620|0 4 8 121620|0 4 8 121620|0 4 8 121620|0 4 8 121620|0 4 8 121620 0 4 8 1216 20 O

Stage 1 24 hr movie #1 24 hr movie #5 24 hr movie #9 24 hr movie #13 24 hr movie #17 24 hr movie #21

24 SMRT Cells / week Stage 2 24 hr movie #2 24 hir movie #6 24 hr movie #10 24 hr movie #14 24 hr movie #18 24 hr movie #22

Load same time of day

on Mon, Wed’ Fn Stage 4 24 hr movie #4 24 hr movie #8 24 hr movie #12 24 hr movie #16 24 hr movie #20 24 hr movie #24
12 Sl 1 i 10

(3 touch points) ) T \

Load window
Default run conditions, Load H E I
incl. adaptive loading | ronor - [ ] L] C ] [

Data ready

1112 1314 1516 1718 1920 2122 2324

Example high-throughput Revio run schedule uses default run conditions (including adaptive loading) and involves 576 hours of automated sequencing runtime per week (144 hours x 4
stages) and 3 manual touchpoints to pre-load sequencing consumables onto instrument work deck for continuous operation.

PacBi® :

Refer to Appendix for more examples of Revio production run schedules for different movie times and different throughput requirements. 16



New Revio SPRQ chemistry enables more robust sequencing performance
for short inserts
New SPRQ chemistry improves consistency of loading short insert libraries on Revio SMRT Cells?!

1 kb Library 1.3 kb Library 1.8 kb Library
HiFi read length distribution HiFi read length distribution HiFi read length distribution
10,500,000 - 1,350,000 1,800,000
1,600,000
9,000,000 4 1,200,000

1,050,000 1,400,000 4

% 7,500,000 1 % % |
E 8 900,000 8 1,200,000

] o o
“E 6,000,000 'S 750,000 1 w5 1,000,000
é 4,500,000 4 é 600,000 1 _“.é‘ 800,000 -
=
£ 3,000,000 2 450,000 ] = 600,000 1
300,000 400,000 -
1,500,000 -
150,000 4 200,000 -
03 ) ) ) ) 0- = \ \ 0+ = . :
0 2,000 4,000 6,000 8,000 0 1,000 2,000 3,000 4,000 5,000 0 2,000 4,000 6,000 8,000
Read Length, bp Read Length, bp Read Length, bp

HiFi Reads 10.7 M HiFi Reads 11.9M HiFi Reads 129 M

HiFi Base Yield 11.2 Gb HiFi Base Yield 16.2 Gb HiFi Base Yield 23.2 Gb

Mean HiFi Read Length 1.04 kb Mean HiFi Read Length 1.37 kb Mean HiFi Read Length 1.8 kb
Median HiFi Read Quality Q60 Median HiFi Read Quality Q48 Median HiFi Read Quality Q45

HiFi Read Mean # of Passes 46 HiFi Read Mean # of Passes 39 HiFi Read Mean # of Passes 33

Example sequencing metrics for 1 kb amplicon library run with Revio Example sequencing metrics for 1.3 kb library run with Revio SPRQ Example sequencing metrics for 1.8 kb library run with Revio SPRQ
SPRQ sequencing plate / 200 pM on-plate concentration / 24-hrs movie sequencing plate / 200 pM on-plate concentration / 24-hrs movie time. sequencing plate / 200 pM on-plate concentration / 24-hrs movie time.
time. HiFi yields ranged from ~10 i 12 M HiFi reads per Revio SMRT HiFi yields ranged from ~12 i 13 M HiFi reads per Revio SMRT Cell for HiFi yields ranged from ~11 7 13 M HiFi reads per Revio SMRT Cell for
Cell for P1 loadings ~60 7 75%. P1 loadings ~70 1 80%. P1 loadings ~651 85%.

[ ]
PGCB|. 1 Recommended on-plate loading concentration range for amplicon library samples run with SPRQ chemistry is 200 7 300 pM. 17



Revio system v13.3 improves on-instrument methylation detection capabilities

Updated on-instrument methylation analysis software improves 5mC calling performance?
Example HG002 results for Revio ICS v13.32

Example HGOO2 results for Revio ICS v13.1/ SMRT Link v13.1

5mC (CpG)

0.020 4

5mC calling
difference to

requency

WGS bisulfite - oo

sequencing

0.005 4

0.000 -

Predicted probability
of 5mC methylation
in CpG sites

jasmine v2.0 82%

0.015 4

Mean difference = 18.6%

CpG Sites, %

-25 [} 25
methylation difference

-
=

-
~N

=
o

o

)

¥

00 02 04 0.6 0.8 10
Predicted Probability of Methylation

5mC (CpG)

5mC calling
difference to g
WGS bisulfite
sequencing

ency

freq

Revio ICS v13.3 provides improved
accuracy (+10%) and increased
confidence of 5mC(CpG) calling

Predicted probability
of 5mC methylation
in CpG sites

jasmine v2.4 93%

. Mean difference = 16.6%

5mC calling with Revio ICS v13.3
shows improved concordance
with human WGS bisulfite data*

=25 0 25
methylation difference

154 More strongly bimodal
A . . . . . r—

CpG sites, %

0.0 0.2 0.4 0.6 0.8 1.0
Predicted probability of 5mC

1 Revio system v13.3 methylation calling is automatically run for all samples and improves 5mC (in CPG) calling performance for both Revio SPRQ chemistry as well as the prior Revio v13.1 chemistry.
2 5mC calling feature is only available on-instrument in Revio system ICS v13.3 and is not available for off-instrument analysis in SMRT Link v25.1 user interface under Data Utilities. If needed, however,
. users can still use the command line tool version of jasmine available through the PacBio GitHub website at https://github.com/PacificBiosciences/jasmine
POCBl. 3 Example HG002 5mC (CpG) methylation calling data are shown. Accuracy = (TP + TN) /(TP + TN + FP + FN).
4 Methylation difference plots were generated by comparing Revio system methylation calling data against human WGS bisulfite data.

18


https://github.com/PacificBiosciences/jasmine

Revio system v13.3 improves on-instrument methylation detection capabilities
Updated on-instrument methylation analysis software supports 6mA calling to enable Fiber-seq! applications

NEW Revio ICS v13.3 on-instrument 6mA calling feature

A On-instrument 6mA calling feature is intended to support enablement of
Fiber-Seq applications and is not intended for use as a general 6mA caller
for microbial genome analysis applications?

Single-molecule chromatin fiber sequencing

-

o m6A-Methyltransferase

-

Accessible chromatin _ i

DNA
\ methylation
Isolate 15 kb 1 %
gDNA fragments \ o= T¥;§:;§
DNA 34 i b oy Ay

HiFi sequencing with %
M6A identification

I I nue o mm I I
i LnGA marked 6mA calling is automatically
ases performed on all samples
f m6A-MTase “\— DNA for all Revio chemistries

On-instrument

6mA calling }

6mA methylation calling facilitates Fiber-Seq analyses

Moedification 1T Motif IT Scored sites IT Modified sites (Pr > 0.5)
HmA A 7.0% 7.0%
View 6mA calling 7
results in SMRT Link . Example:
- 7% of A sites show predicted
— . .
&) Data Management probability o

6mMA report typically
displays a single peak?

0.0 0.2 0.4 0.6 0.8 10

Predicted probability of 6mA

Example results for HG002 are shown. Revio on-instrument calling has high
accuracy for 6mA, equivalent to Fibertools for Fiber-seq assays.

B

m6A marked
bases

1 Stergachis, A, et al. (2022). Single-molecule regulatory architectures captured by chromatin fiber sequencing. Science 368, 1449-1454.,

PacBi® :

Note: For microbial 6mA and 4mC base modification detection applications, specify to save kinetic information in Run Design and then perform 6mA and 4mC calling in SMRT Link.
3 For on-instrument 6mA analysis in Revio system ICS v13.3, the model only reports 6mAs where probability of modification is >= 0.98 in order to reduce FPs and maximize disk use efficiency

6 m

19



Revio system v13.3 output files & directory structure remain unchanged from v13.1

Example Revio v13.3 output file directory structures?! for non-indexed samples vs. indexed (barcoded) samples

Revio system v13.3 (Non-indexed samples)

Average hifi_reads.bam file size per
SMRT Cell is ~60 GB with SPRQ
chemistry (includes 5mC and 6mA data)

r84001 20221122 134701
L1 no1
F—— fail reads
| | ms4001 250101 1
| L— ms4001 25014
F—— hifi reads
| | m84001 250101 123456 s1.hifi reads.bam
| L— m84001 250101 123456 sl.hifi reads.bam.pbi
F—— metadata

F—— pb_formats
F—— statistics

*Tail reads.bam

456 sl.fail reads.bam.pbi

L m84001 250101 123456 sl.report.pdf

3

An on-instrument dataset report (PDF)

is automatically generated and saved in
statisticsfolder and may be reviewed for
troubleshooting purposes

Revio system v13.3 (Indexed samples)

r84001 20221122 134701
L_1 no1

[ N

fail reads
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
|— m84001 250101 123456 s1.
L mB84001 250101 123456 sl
hifi reads

|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
|— m84001 250101 123456 s1
L mB84001 250101 123456 sl

F—— metadata
F—— pb_formats

fail reads.
fail reads.
fail reads.
fail reads.
fail reads.
fail reads.

fail reads.

.fail reads.

.hifi reads.
.hifi reads.
.hifi reads.
.hifi reads.
.hifi reads.
.hifi reads.
.hifi reads.

.hifi reads.

bcz2001
bcz2001
bcz2002
bcz2002

bc2003.
bc2003.
unassigned.

unassigned.

bcz2001
bcz2001
bcz2002
bcz2002

bcz2003.
bcz2003.

unassigned.

.bam
.bam.
.bam

.bam.

bam

bam.

.bam
.bam.
.bam

.bam.

bam

bam.

unassigned

F__

statistics

L m84001 250101 123456 s1.

report.pdf

pbi

pbi

pbi

bam

bam.pbi

pbi

pbi

pbi

bam

.bam.pbi

On-instrument dataset report (NEW)

Report for m84031_241114_020536_s4 PacBie

Dataset details

Name: Acql_HG002-Cell1 (all samples)

Path: /ecllections/appslabvast/i84031/r84031_20241114_0158131_AO1/pb_formatsimB4031_241114_020536_s4 hif_reads
consensusreadset xm|

Unique ID: 0636d058-3423-4039-8e89-d5bd41926404
Created at: 2024-11-15T14:28:28.137Z

HIFi sequences: &

HIFI bases: 105,301

Bio sample name: [mutipie]

Well sample name: Acq1_HGO02

Run name: 20241113_Kudu\Val_84031_Tray1
Movie name: me4031_241114_020536_s4
Instrument name: 84031

1CS version: 13.3.0.253824

Humber of child datasets: 3

Number of HIFi BAM files: 3

On-instrument dataset PDF report is similar
to SMRT Link Data Management dataset
details (exported PDF) report and contains
useful QC information for a dataset:

C Run setup information

C Sequencing performance metrics (e.g.,
read length, P1 loading, run QC plots)

Note: Data Management dataset details
report includes additional information about
secondary analysis parameters and results
that are not included in the on-instrument
dataset report?

1 Refer to PacBio BAM format specification page (https://pacbiofileformats.readthedocs.io/en/13.0/BAM.html) for details about PacBio output data file structures.

PacBl. 2 Note: On-instrument dataset report is generated after CCS, methylation calling and demultiplexing are completed for a sample and does not include any secondary analysis parameters or results
that may have been generated through auto-analysis in Run Design or through manual analysis by users.
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https://pacbiofileformats.readthedocs.io/en/13.0/BAM.html

Revio system v13.3 on-instrument dataset report

Example on-instrument dataset details report vs. SMRT Link Data Management dataset details report

Revio v13.3 on-instrument dataset details report

On-instrument dataset report
(PDF) is auto-generated and
saved in statisticsfolder®

r84001_20221122_ 134701
L—1 A0l
Ffa\'\ireads
| l-— m&4001_250101_123456_s1.fail reads.bam
| “—m84001_250101_123456_s1 fail_reads.bam.pbi
—nifi_reads
| F m84001_250101_123456_s1.hifi_reads.bam
| —m84001_250101_123456_s1.hifi_reads.bam.pbi
I— metadata
F pb_formats

F statistics

L—mg4001_250101 123456 _s1.report.pdf

Report for mB4031_241114_020536_s4 PacBie Report for mB4034_241114_020536_s4. PacBie
€8 anatyais Report
Sumenary Metrca.
Report for m84031_241114_020536_s4 PacBie® Report for m84031_241114_020536_s4. PacBie®
Reas Lengtn Diatrision: HF) red lemgth Sstrcasion Reas Lengtn Dstision: Yiekd by HIF| e Lengtn
HIFi read length distribution  mesn seisiesimmse Vield by HIFi Read Length
1z -
o
3 -3
R 3
£ g
i -
& &
i« i
= =
TS0 30000 T 30000 1era Mate” K B o MR .|,
Read Length. bp. ad Length, bp h h
Report for mBd031_241114_020536_sd. PacBie Report for md031_241114_020536_s4. PacBie
Resa Langn Ditibotion: Resd lengeh dmirmution Number of Passss
fead lenath distribution repnRp—— Mumber of Prsses Farpp——
=E e -
00200
§ 0000
5 smom
E o
2
20000
- II
ol Illllnu...
O 5000 10000 15000 MAM 5000 H.000 3000 ' ' L L4 L4 -
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SMRT Link v25.1 Sample Setup user interface updates i Home screen
Updated Sample Setup home screen improves clarity of supported calculator features

SMRT Link v13.1 Sample Setup home screen

Sequel Il binding kit 2.1 & 2.2
PGCBi. Sample Setup ~

support is removed in v25.1
Sample Setup

+Add Calculation v Sequel Il b|nd|ng kit 3.1 & 3.2

support is removed in v25.1
Sequel Il binding kit 2.1/2.2

‘ " Displaying rows 1 to 13 out of 3879 | Search ...
|~ Sequel Il binding kit 3.1/3.2, Revio polymerase kit @ -
O Sample name 1 Date created |

Revio polymerase kit 96 ¢lymerase / binding kit IT Comment IT
O My Batch of Samples 2024-09-27, 09:58:47 AM smark Revio polymerase kit
U My Batch of Samples 2024-09-26, 02:40:33 PM smark Revio polymerase kit
SMRT Link v25.1 Sample Setup home screen Seanamed Cram [ R
. ki t ABCQcalcufatord
PGCBl. Select a Module ~

v Annealing, binding, cleanup (ABC) calculator @

Displaying rows 1 to 11 out of 470 [ Search ...
Loading calculator

O Sample name T

Date created ¥ Renamed from ARevi o

t oLodtling calculator®
O My Batch of Samples 2024-11-20, 01:08:40 PM mboitano ase

O My Batch of Samples

2024-11-19, 06:17:22 PM sizhang

Revio polymerase kit

PacBie . °
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SMRT Link v25.1 Sample Setup user interface updates i General best practices
General best practices section includes additional clarifying instructions for preparing sequencing plate for loading*

General best practices

Eppendorf Lo-bind tubes (Eppendorf 022431021) are recommended for this protocol, but PCR tube strips (USA Scientific TempAssure
1402-4708) or 0.2 mL 96-well PCR plates are also acceptable. No difference in performance is expected across Lo-bind tubes, PCR tube

strips, or plates.
To pipette-mix, gently pipette up and down until the solution appears homogenous, typically 10 times.

To prepare for the steps below, thaw the Loading buffer at room temperature and equilibrate the SMRTbell cleanup beads to room

temperature. Store all other reagents on ice unless otherwise noted.
Mix reagent buffers with a brief vortex prior to use. Do not vortex enzymes.

Quick-spin all reagents in a microcentrifuge to collect liquid at bottom prior to use.

Thawing instructions are also found in
Revio operations guide (102-962-600) and

remain the same for both Revio sequencing
plate and Revio SPRQ sequencing plate?3

To prepare the sequencing plate for loading: 1) Thaw in a room temperature water bath for 60 minutes, protected from light; 2)
Visually inspect the plate for any remaining frozen reagents by lifting the plate to eye-level, without inverting, and examining from all
angles. If any reagents remain frozen, thaw for an additional 15 minutes, protected from light; 3) Once thawed, vortex/shake to mix for
1 minute at 1200 rpm ; 4) Spin for 1 min at 150 rcf to ensure reagents are in the bottoms of each well; 5) Wipe with a new KimWipe to

remove any moisture or contaminants from the plate foil.

To pipette accurately into the sequencing plate, dispense the sample against the middle of the well side wall and avoid immersing the

pipette tip in the sample during blow out.

1 Note: Following statementisremovedf r om Sampl e Setup v25.1 Gener al best practices section oflllivkaBieS priorad Sampleat or :

Setup. If pooling after Sample Setup, pool samples in equimolar ratios. Only pool samples that were bound with the same sequencin g

pol ymerase. 0

PacBi. 2 |If using the Loading calculator with Revio SPRQ libraries, follow the same instructions above to prepare the Revio SPRQ sequencing plate for loading. o5
3 If reusing a Revio sequencing plate or Revio SPRQ sequencing plate: Store plate at 4 C protected from light i do not re-freeze. Sequencing plate can be stored for up to two weeks after first use.



Sample setup workflow overview for Revio (non-SPRQ) polymerase libraries

For binding libraries with Revio polymerase kit, follow SMRT Link Sample Setup ABC calculator instructions for
annealing/binding/complex cleanup steps

Library type? Polymerase kit Sample setup workflow & procedural reference

SMRTbell prep kit 3.0 Anneal sequencing primer, bind polymerase, complex cleanup (ABC)  C Follow SMRT Link v25.1 Sample Setup ABC calculator
HiFi plex prep kit 96

Revio polymerase kit

o . . .
(102-817-600) Sample pooling? (optional) C Follow SMRT Link v25.1 Sample Setup Pooling calculator

Kinnex single-cell RNA

Kinnex full-length RNA
9 C Follow SMRT Link v25.1 Sample Setup Loading calculator

Kinnex 16S rRNA Final loading dilution procedure (if pooling samples after ABC)?
| ABC || sample pooling | | Final loading dilution |
(optional) (for samples pooled after ABC)3

Anneal sequencing primer Bind polvmerase Comblex cleanu Pool indexed Prepare DNA Perform final Load sample into
q gp poly P P SMRThbell libraries internal control sample dilution sequencing plate
Follow SMRT Link Sample Setup ABC calculator Follow SMRT Link Loading calculator
@ Sample Setup @ Sample Setup @ Sample Setup

e . e

¥ Annealing, binding, cleanup (4BC) calculator Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator
Loading calculator v Loading calculator + Loading calculator
T Note: If sample pooling is not required or if samples

are pooled before ABC, then follow ABC calculator
H Pooling Calculat to prepare DNA internal control and perform final
2L L L BILEL sample dilution (instead of using Loading Calculator)

1 For binding PureTarget libraries with Revio polymerase kit, follow PureTarget library prep Procedure & checklist (103-329-400) instructions for ABC, pooling & final dilution steps. For binding HiFi prep kit
96 WGS libraries with Revio polymerase kit 96, follow HiFi prep kit 96 WGS library prep Procedure & checklist (103-420-700) for sample setup instructions.
° For low-multiplexing applications, it is generally recommended to pool adapter-indexed HiFi libraries post-ABC to prevent any potential inhibitor in one sample from affecting the polymerase binding of all
PaCBl. samples in a pool. Note: Forhigh-mul t i pl exi ng a p pdlek) asing Hif plex prépéit 9§ (or,othed Bigh-throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC ste@6
3 If sample pooling is not required or if samples are pooled before ABC, then follow ABC calculator to prepare DNA internal control and perform final sample dilution (instead of using Loading Calculator).



Sample setup workflow overview for Revio SPRQ polymerase libraries

For binding libraries with Revio SPRQ polymerase kit / Revio SPRQ polymerase kit 96, follow library prep
Procedure & checklist instructions for annealing/binding/complex cleanup steps

Library typel? Polymerase kit Sample setup workflow & procedural reference

SMRTbell prep kit 3.0 Anneal ing primer, bind pol lex cl ABC Follow lib Procedure & checklist
HiFi prep Kit 96 Revio SPRO polymerase nneal sequencing primer, bind polymerase, complex cleanup ( ) C Follow library prep Procedure & checklis
iFi i kit (103-520-100) or
H!FI plex.prep LG ( ) or Sample pooling?® (optional) C Follow SMRT Link v25.1 Sample Setup Pooling calculator
Kinnex single-cell RNA Revio SPRQ polymerase
Kinnex full-length RNA i i i
Kinnex 16S rRNA kit 96 (for HPK 96 libraries) Final loading dilution procedure C Follow SMRT Link v25.1 Sample Setup Loading calculator
| ABC || sample pooling | | Final loading dilution |
(optional)

Anneal sequencing primer Bind polvmerase Comblex cleanu Pool indexed Prepare DNA Perform final Load sample into
q gp poly P P SMRThbell libraries internal control sample dilution sequencing plate
. . . . . Follow SMRT Link : .
Follow SMRTbell library preparation Procedure & checklist or Guide & overview Follow SMRT Link Loading calculator
@ Sample Setup @ Sample Setup

C Preparing whole genome and metagenome libraries using SMRTbell prep Annealing, binding, cleanup (ABC) calculator Annealing, binding, cleanup (ABC) calculator

kit 3.0 (102-166-600) - -
C Preparing whole genome libraries using the HiFi prep kit 96 (103-420-700) v Loading calculator ¥ Loading calculator
C Preparing multiplexed whole genome and amplicon libraries using the HiFi

plex prep kit 96 [103-418-800] e Note: For Revio SPRQ libraries, Loading
C Preparing Kinnex libraries using Kinnex single-cell RNA kit (103-254-300) calculator should be used to prepare DNA internal
(@ Prepar!ng K!nnex I!brar!es using Kinnex fuII-Iength RNA kit (103-238-700) H Pooling Calculator contrql .and perfor'm f!nal sample dilution unllesis
C Preparing Kinnex libraries from 16s rRNA amplicons (103-238-800) specified otherwise in Procedure & checklist

1 For binding PureTarget libraries with Revio SPRQ polymerase kit, follow PureTarget library prep Procedure & checklist (103-329-400) instructions for sample setup ABC, pooling and final dilution steps.
. 2 |f preparing HiFi prep kit 96 or HiFi plex prep kit libraries using automation, refer to the appropriate automation Guide & overview documentation for sample setup instructions.
POCBl. 3 For low-multiplexing applications, it is generally recommended to pool adapter-indexed HiFi libraries post-ABC to prevent any potential inhibitor in one sample from affecting the polymerase binding of alp7
samplesin a pool. Note: Forhigh-mul t i pl exi ng a p pglek) asing Hife plex prépeit 9§ (or, othéd Bigh-throughput kits), adapter-indexed HiFi libraries will typically be pooled prior to ABC step.



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase

Use SMRT Link or refer to Procedure & checklist documentation to prepare libraries for sequencing

Revio polymerase kit Revio SPRQ polymerase kit

Preparing whn:‘-!g genome and PacBie
lagenome 11D S using =
For binding SMRTbell libraries with e Workow overview
Revio (non-SPRQ) polymerase Kit,
follow SMRT Link Sample Setup
ABC calculator instructions Procedure
SMRT Link v25.1 .
& checklist
For binding SMRTbell libraries with Revio
SPRQ polymerase kit, follow ABC
instructions described in application-
& specific Procedure & checklist .
8. Annealing, binding, and cleanup (ABC)
This step is for preparing the SMRTbell library (25 pl) for sequencing on PacBio sequencers. The sequencing
Sa m ple SEtu P polymerase is stable once bound to the HiFi library and can be stored at 4°C for 1 month or at -20°C for at least 6
months. If samples are pooled prior to ABC or a custom volume is required, see Appendix section A3.
v Annealing, binding, cleanup (ABC) calculator - _—
Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
Loading calculator oelon
8.1 ¥  Tube Component Volume
Lightblue  Annealing buffer 1250
No changes to on-plate loading concentration Hehtgremn SundeSeesuerina e 250
. - . otal volume 1l
recommendations in SMRT Link v25.1 (compared to v13.1)
On-plate loading concentration recommendations
are included in protocol (same as in SMRT Link)?
28

Note: Recommended OPLC conditions are the same for both Revio non-SPRQ chemistry and Revio SPRQ chemistry.

PacBi®



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
Entering sample information for annealing, binding and cleanup procedure

Revio polymerase kit Revio SPRQ polymerase kit

sl
Page 2
53 5 0
= Average library recovery 153% of genomic DNA input when using SRE
SMRT Link v25.1 Sample Setup — Workflow overview
ABC calculator does not support p
Revio SPRQ polymerase Kit
Q p y Application Human WGS - [ 1 Short Read Eliminator (SRE ]
. l« Q safestop
Library type Standard v [2 DNA shearing ]
shearin
[ stoy
Polymerase kit oo e sl s [3 — ,l, 0‘ Safe stop }
. 'ost-shearing cleanu
; Enter all required sample .
Number of samples™ samples information into SMRT L o ] Ref . ——
: Link ABC calculator form? e efer to instructions in Procedure
SMRT Cells per sample cells ) ) { & checklist to perform ABC using
- ABC IS performed US|ng [5 Adapter ligation & cleanup J static (fIXed) per-sample
Available volume per sample” @ ul only the required volume 1 O seiesten reagent & buffer volumes
of library E Nucieace trearmens ]
Insert size” @ bp N
Sample concentration® 6 ng/uL [7 AMPure PB cleanup and size selection
|
Cleanup anticipated yield 6 75 % [B Annealing, binding, and cleanup
ph
Concentration on plate™ i A 3 i A
Recommentdedt 200-300 pM Entering s_ample mfo_rma'uon IS not requwgd for
- performing ABC using Procedure & checklist
Minimum pipetting volume @ " - ABC is performed using the entire library volume
Comment 6 ?ﬂiﬂZ:ﬁF:;:nREA‘!Sh:D::;;:d Research use only. Not for use in diagnostic procedures. PGCBi.
s

L]
POCBl. S Note: SMRT Link is not certified as HIPAA-compliant; please do not incorporate any private or confidential information in sample name field 29



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
Entering sample information for annealing, binding and cleanup procedure

Revio polymerase kit

T

@ Sample Setup

Prior to ABC, measure SMRTbell
library DNA concentration after final

AMPure PB bead cleanup and size
selection step in Procedure & checklist

Name Sample 1 Sample 2

Y y
Application Human WGS v Human WGS v
Library type Standard ~ Standard v

Polymerase Kt | neopoymerse |+ | revopoymenseis Note: After AMPure PB

Number ot samoi ‘ bead size selection,
umber of samples 1| samples default SPK 3.0 library
DNA concentration must 1 cells elution volume = 26 nL
be less than 60 ng/pL
to proceed to ABC : 25 uL 25 uL
following SMRT Link
calculator instructions® 17362 P 1694 P
T
Sample concentration G ] 40 hg/ul 30 hg/ul
[ |
Cleanup anticipated yield ;] 75 % 75 %
M M
Concentration on plate 225 B8 225 [

Recommended: 200-300 pM Recommended: 200-300 pM
Minimum pipetting volume @ 1 uL 1 uL

Example sample concentration and other sample information values shown in SMRT Link ABC calculator form are for illustrative purposes. For WGS samples processed with SMRTbell prep kit 3.0,

[ ]
POCBI. typical library construction yields are typically in the range of ~13% 1 34%.

Revio SPRQ polymerase kit

T

Prior to ABC, measure SMRTbell
library DNA concentration after final

AMPure PB bead cleanup and size
selection step in Procedure & checklist [3

Annealing, binding, and cleanup ]

v  Step Instructions for AMPure PB bead size selection

Make a 35% v/v dilution of AMPure PB beads by adding 1.75 mL of resuspended AMPure PB beads to
7.1  3.25mL of elution buffer. The 35% dilution can be stored at 4°C for 30 days.

Note: The AMPure PB dilution may be scalgdas s mansate fos snnalle

P R R ST T Note: After AMPure PB bead size selection,
the previous step. default SPK 3.0 library elution volume = 26 ni

I e B T Bt Bt e e st . P

7.2

P o s gl T e A Syl WS g il T

7.10 Remove samples from the magnet and immediately add 26 pL of elution buffer to each sample.

7.11 Pipette-mix the beads until evenly distributed.

S N W e Sy DNA concentration must be less than

60 ng/uL to proceed to ABC following

el T ol T g Procedure & checklist instructions

Take a 1 pL aliquot from each tube and dilute with 9 pL of'e
concentration with a Qubit fluorometer using the 1x dsDNA
overall recovery should be 10-30% as measured from g
(includes SRE, shearing, library prep, and ABC).

Recommended: Further dilute each aliguot to 25§

ass to completed SMRThell library

with Femto Pulse dilution buffer. Measure

M TESIL L adisioib i o Dl Suctors

DNA concentration must be less than 60 ng/pl to proceed to ABC. Failure to dilute DNA below 60 ng/pl
will result in low P1 loading.

Proceed to step 8 to prepare library for sequencing on Vega or Revio SPRQ.
OR

7.16  Proceed to SMRT Link Sample Setup for preparing samples for Revio non-SPRQ chemistry or Sequel
ll/e.

SAFE STOPPING POINT - Store at 4°C <1 month and -20°C for long term

30



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
1. Annealing sequencing primer

Revio polymerase Kit Revio SPRQ polymerase kit

For each sample in each batch, add the following components in the order and volume listed to a new

3 Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
Lo-bind tube, one per sample. helow

v Tube Sample 1
# of Samples in Batch L

Annealing mix
Sample (Pooled

Prepare master mix containing

i SMRTbells) 8.1 v Tube Component Volume required (fixed) per-reaction
light blue Annealing buffer Light blue  Annealing buffer 12,5 pL volumes of annealing buffer +
S standard sequencing Light green  Standard sequencing primer| 12.5 pL sequencing primer and then
e primer Total volume 25 L distribute to each sample

Total volume

. . 8.2 Pipette-mix the Annealing mix and quick spin to collect liquid.

1.2 Pipette-mix.

13 Incubate at room temperature for 15 minutes. For each Sample, add the Ca|CU|ated- 8.3 Add 25 pL of the Annealing mix to each library. Total volume should equal 50 pL.
volumes of annealing buffer + sequencing

14 Proceed to the next step of the protocol.

primer shown in table directly to the sample 8.4 Pipette-mix each sample and quick spin to collect liquid.

8.5 Incubate at room temperature for 15 minutesiiyaXe (s RNl RV V1 SN 4N 1 B Nel WA CEUTale N g [N Qo)
each sample. Total primer annealing reaction

8.6 Duri ‘ incubati th I ..
Lrng primer ncLiation, Prepare the falyme volume for each sample is fixed at 50 mL

———— e o B i e it Jh | o R

Use the fixed per-reaction volumes of annealing buffer & sequencing primer shown in table

and do not adjust reagent volumes based on measured DNA library conc. or insert size

Appendix

If samples are pooled prior to ABC or if a custom volume is required, use the
calculations below to determine reagent volumes based on input sample volume:*

SMRTbell library | Annealing buffer | Standard sequencing primer | Polymerase dilution
Volume (pl) | x X/2 X/2 x*2
Example 100 50 50 200

PacBi. 1 For example, if your starting library volume is 100 ni instead of 25 ni, then you simply use 4 times as much Annealing buffer and sequencing primer to make 100 niL of the master Annealing mix, and 31
then add the 100 ni of master Annealing mix to your 100 L of starting library to produce a total annealing reaction volume of 200 ni instead of 50 mni..



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
2. Binding sequencing polymerase

Revio polymerase kit

=]

2.1

2.2

23

24

25

2.6

PacBi® .

Dilute Sequencing polymerase

Add the following components in the order and volume listed to a new Lo-bind tube. The volume of
reaction mix is sufficient for all samples in all batches.

purple Sequencing polymerase 2.5uL

Component Reaction Mix 2 (RM2)

yellow Polymerase buffer 39.2 uL

Total volume 41.7 uL

Pipette-mix RM2.

RM2 must be used immediately. Discard any remainder. Prepare polymerase dilution master mix
containing calculated volumes of sequencing

Bind Sequencing polymerase
polymerase + polymerase buffer

Add RM2 in the specified velume to each sample in each ba

v Tube Sample 1 Sample 2
# of Samples in Batch 1
Sample from step 1 17.0 uL 21.0uL
RM2 17.0 uL

Total volume

Pipette-mix each sample.

Incubate at room ure for 15

Add calculated volume of polymerase dilution
master mix to each sample. Polymerase
binding reaction volume will vary depending on
specific sample & reagent volumes used.

p

Proceed to the next step of the protocol.

SAFE STOPPING POINT - Store at 4°C for up to 4 weeks.

Revio SPRQ polymerase kit

v Step Instructions

To prepare the polymerase, add the following components to a new microcentrifuge tube on ice.
Adjust component volumes for the number of samples being prepared, plus 10% overage.

Polymerase Dilution
v  Tube

Prepare polymerase dilution
master mix containing fixed
per-reaction volumes of
sequencing polymerase +
polymerase buffer

Component Volume

8.7
Yellow Polymerase buffer 47 L

m SequenCing ’ UL
polymerase

Total volume 50 puL

8.8 Pipette mix the polymerase dilution and quick-spin to collect liquid.

8.9 Add 50 pL of polymerase dilution to primer annealed sample. Total volume should equal 100 pL.

8.10  Pipette-mix each sample and guick-spin o collect liquid®

8.11 Incubate at room temperature for 15 minutes. Add fixed volume (50 ni.) of

polymerase dilution master mix to
each sample. Polymerase binding

8.12  Proceed immediately to the next step of the protoca

—— e Pt ko Bt b e s B --,.""“'-‘

reaction volume is fixed at 100 ni

Appendix

If samples are pooled prior to ABC or if a custom volume is required, use the
calculations below to determine reagent volumes based on input sample volume:*

SMRTbell library | Annealing buffer | Standard sequencing primer | Polymerase dilution
Volume (pl) | x X/2 X/2 X*2
Example 100 50 50 200

For example, if your starting library volume is 100 niL instead of 25 ni., then you simply prepare 4 times as much polymerase dilution master mix, which would be 200 ni instead of 50 ni, and then add
the 200 i of polymerase dilution to your 200 ni of annealed library to produce a total binding reaction volume of 400 ni instead of 100 ni.

32



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase

3. Purification of polymerase-bound SMRTbell complexes

Revio polymerase kit
/] sep | wswuions

Add the specified volume of Dilution buffer to each sample in each batch.
Bring each sample to 100 nm.
total volume with Dilution buffer

Sample 1 Sample 2
1

# of Samples in Batch 1

Sample from step 2 34.0uL 42,0 uL

Dilution buffer 66.0 uL 58.0 uL

100.0 uL 100.0 uL

32 Pipette-mix each sample.

Add the specified volume of SMRTbell cleanup beads to each sample in each batch.

120.0 uL 120.0 uL

Perform 1.2X bead cleanup by adding
fixed volume (120 ni) of SMRTbell
cleanup beads to each diluted sample

ck until the beads separate fully from the solution.

37 Slowly pipette off the cleared supernatant without disturbing the beads. Discard the supernatant. Do
' not wash the beads with ethanol.

Immediately add the specified volume of room temperature Loading buffer to each sample in each
batch.

38 Sample 2
# of Samples in Batch 1

Loading buffer

39 Pipette-mix each sample. Quick-spin to collect contents.

3.10 Incubatejat room ure for 5 mi to plute sample.

P

(50 m.) of Revio polymerase loading
buffer by incubating for 5 min at RT

he beads separg

Optionally perform DNA concentration
measurement using Qubit assay before
proceeding to sequencing control dilution step

rbing the be

Optionally, quantify samples using a Qubit instrument by taking a 1 ulL aliquot from each sample.

L]
PGCBl. 1 Slowly pipette Revio SPRQ polymerase loading buffer as it is a viscous solution.

Elute each cleaned complex in fixed volume

8.19
8.20
8.21

8.22

8.23

8.24

Revio SPRQ polymerase kit

Instructions

Post-binding cleanup with 1X SMRTbell cleanup beads
Add 100 pL of resuspended, room-temperature SMRTbell cleanup beads to each sample

Pipette-mix the beads until evenly distributed and qQ it necessary to collect all liquid from
the sides of the tube.
Incubate at room temperature for 10 minutes t Perform 1.0X bead cleanup by adding
Place sample on an appropriate magnet and all LSS Volume (100 m.) of SMRTbell cleanup
beads directly to each sample (100 ni.)

Slowly remove the cleared supernatant without

Remove sample from the magnet and immediately ad RS NIIN=Y-Tel o Nei[=F-1a 1Yo Metolpa] o] (XA DCTe
resuspend the beads by pipette mixing. volume (25 m_.) of Revio SPRQ
Revio SPRQ polymerase loading buffer! by
Leading buffer 25 uL incubating for 15 min at RT

Quick-spin the samples to collect any liquid from the sides of the tube.

Incubate aj room temperature for 15 minutes tp elute DNA

Place sample on magnet and allow beads to sepa

Perform DNA concentration measurement

Slowly remove the cleared eluate without disturbi - _ -
using Qubit assay (required)

Discard the old tube with beads

in Loading Buffer 96. Concentration readings will not be accurate.

Use 1 pL of sample to measure DNAconcentration with a Qubit flucrometer using the 1x dsDNA
HS kit.

Important: The Qubit Flex instrument is not compatible with measuring polymerase-bound library

Proceed 1o the Loading Calculator in SMRT Link v25.70or higher to calculate the final dilution for
adding the sample to Sequencing reagent plate \je recommended loading concentration is 200 —
300 pM.

Polymerase-bound libraries can be storqgas

SEMICIEL RIS ERC e IWGIEES Proceed to SMRT Link Loading Calculator to

sequencing performance. perform sequencing control dilution step and final
PRoTOCC loading dilution step using recommended OPLC




Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
4. Sequencing control dilution

Revio polymerase Kit Revio SPRQ polymerase kit

Perform three sequential dilution steps of Sequencing control using Dilution buffer. Use a new Lo-
bind tube for each dilution step. The volume is sufficient for all samples in all batches.

el ]

Perform a first dilution by adding Dilution buffer to Sequencing control.

4.1 Dilution buffer 19.0 uL
Sequencing control 1.0uL
Total volume 20.0 uL
4.2 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice.
Perform a second dilution by adding Dilution buffer to Dilution 1.
[ == ]
[ »
43 Dilution buffer 19.0 uL

Dilution 1 1.0uL

SMRT Link v25.1
Total volume 20.0uL
44 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice. -

Perform a third dilution by adding Dilution buffer to Dilution 2.

Sample Setup

45 Dilution buffer 19.0 uL
Dilution 2 1.0uL
Total volume 20.0uL ¥ Annealing, binding, cleanup {&BC) calculator
46 Pipette-mix the dilution. Quick-spin to collect contents. Loading calculator
47 Discard Dilution 1 and Dilution 2.
4.8 Keep Dilution 3 on ice.

PacBi@® ”



SMRT Link Loading Calculator procedure for Revio SPRQ polymerase libraries

Enter required sample information to perform sequencing control dilution and final loading dilution steps

1. Specify polymerase kit and number of samples to
use

A Specify polymerase kit type

A Specify the number (1-4) of sample wells to use per
sequencing plate

A Note: If you are using only one sequencing plate,
specify 0 for Plate 2

2. Enter information for first sample well

Sample name

Concentration (ng/mi.)

Average insert size (in base pairs)
Loading concentration (in pM)
Comments (optional)

Note: If using a partially-used sequencing plate, can
del ete a Well
hand side of table

To Do o o To I

3. Repeat Step 2 for additional sample wells
A Note: All sample wells must be filled in for the
instructions to display.
4. Printinstructions (optional)

A To print the calculation(s) and instructions, click the
Print button.

PacBi®

PGCBi. Select a Module ~

Sample Setup / Loading calculator

The Loading calculator provides instructions for the final loading dilution for previously-prepared polymerase-bound SMRTbell

libraries. Input the number of sample wells being prepared, followed by the input concentration, average insert size, and loading

concentration of each sample. The tool will return instructions for making the final dilution for each sample well.

Sequencing plates @

Polymerase kit Revio SPRQ polymerase kit

@

Hl Pooling Calculator Q

Plate 1 wells P
Plate 2 wells 0 *
Plate 1
Wel... I Sample name* 1 Conc. (ng/ul)* 1T Avg. insert size (bp)* i1 Loading conc. (pM)* 1T Comment
o A0T Sample 1 52 17362 225 Revio SPRQ sequencing control dilution and final loading dilution workflow
I # BO1 Sample 2 3.1 16934 | Revio SPRQ sequencing control dilution and final loading dilution workflow l a

| Xbbbhutt b-aokabhgroght he 6

Loading Calculator outputs instructions for sequencing
control dilution and final loading dilution procedure

35



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
4. Sequencing control dilution (cont.)

= Revio polymerase kit =] Revio SPRQ polymerase kit

Perform three sequential dilution steps of Sequencing control using Dilution buffer. Use a new Lo- Perform three sequential dilution steps of Sequencing control using Dilution buffer. Use a new Lo-

bind tube for each dilution step. The volume is sufficient for all samples in all batches. bind tube for each dilution step. The volume is sufficient for all samples in all batches.

IO D
Perform a first dilution by adding Dilution buffer to Sequencing control. Perform a first dilution by adding Dilution buffer to Sequencing control.

Dilution 1

41 Dilution buffer 19.0 uL 11 Dilution buffer
Sequencing control 1.0uL Sequencing control 1.0 uL
Total volume 20.0uL Total volume 20.0uL
4.2 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice. 1.2 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice.
Perform a second dilution by adding Dilution buffer to Dilution 1. Perform a second dilution by adding Dilution buffer to Dilution 1.
43 Dilution buffer 19.0 uL 13 Dilution buffer 19.0 uL
Dilution 1 1.0uL Dilution 1 1.0uL
Total volume 20.0uL Total volume 20.0uL
44 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice. 14 Pipette-mix the dilution. Quick-spin to collect contents. Keep on ice.
Perform a third dilution by adding Dilution buffer to Dilution 2. Perform a third dilution by adding Dilution buffer to Dilution 2.
45 Dilution buffer 19.0 uL 15 Dilution buffer 19.0ul
Dilution 2 1.0uL Dilution 2 1.0uL
Total volume Total volume
46 Pipette-mix the dilution. Quick-spin to collect contents. 1.6 Pipette-mix the dilution. Quick-spin to collect contents.
47 Discard Dilution 1 and Dilution 2. 1.7 Discard Dilution 1 and Dilution 2.
48 Keep Dilution 3 onice. Perform 3 sequential 1:20 serial dilutions 18 Keep Dilution 3 on ice. Perform 3 sequential 1:20 serial dilutions

using Revio sequencing control
included in Revio polymerase kit!

using Revio SPRQ sequencing control
included in Revio SPRQ polymerase kit?

PacBi. 1 Revio polymerase kit (102-817-600) includes Revio sequencing control PN 102-798-000.

. . . : . 36
2 Revio SPRQ polymerase kit (103-520-100) includes Revio SPRQ sequencing control PN 103-508-800.



Sample setup workflow details for Revio polymerase & Revio SPRQ polymerase
5. Final loading dilution

Revio polymerase kit

el ]

5.1

52

53

54

5.5

For each sample in each batch, add the following components to each sample tube from Step 3.

v Tube
# of Samples in Batch

Sample 50.0 uL 50.0uL

Diluted sequencing

control (Dilution 3) st st
Loading buffer 47.0 uL 47.0uL

Total volume 100.0 uL 100.0 uL

Pipette-mix each sample.

Protect samples from light. Add fixed volumes of sample (50 ni) + diluted sequencing

control (3 mL) + Revio polymerase loading buffer (47 mL)
to bring final loading dilution volume to 100 ni (fixed)

Discard any unused Dilution 3.

Optionally, quantify samples using

SAFE STOPPING POINT - Store protected from light at 4°C for up to 24 hours.

6. Sample loading on sequencing plate

Revio polymerase kit

6.1

™ Load exactly 95 ni (fixed) of final loading

Load exactly 95 uL of sample per well on a sequencing plate.

Revio SPRQ polymerase kit

o e

2.1

2.2

2.3

24

2.5

3.1

For each sample, add the following components in the order and volume listed to a new Lo-bind

tube.
v Tube Sample 1 Sample 2
Plate:Well 1:A01 1:B01

Sample 127 uL 20.8 uL
Diluted sequencing
control (Dilution 3) 1Dl DL

“ Loading buffer 123uL 4.2 uL
Total volume 26.0 uL 26.0uL

Pipette-mix each sample.
Add calculated required volume of sample + 1 nmL_ diluted
sequencing control (fixed) + calculated required volume
of Revio SPRQ polymerase loading buffer?! to bring final
loading dilution volume to 26 m_ (fixed)

Or up to 24 hours.

Protect samples from light.
Discard any unused Dilution 3.
Optionally, quantify samples using a Qub)

SAFE STOPPING POINT - Store protected

Revio SPRQ polymerase kit

[——

Load exactly 23 uL of sample per well on a sequencing plate.

Load exactly 23 ni (fixed) of

6.2 Seal the sequencing plate with a Sample well seal. dilution onto Revio sequencing plate ik Seal the sequencing plate with a Sample well seal. final loading dilution onto Revio
SPRQ sequencing plate?
6.3 Spin the sequencing plate in a centrifuge at 150 rcf for 30 seconds. 3.3 Spin the sequencing plate in a centrifuge at 150 rcf for 30 seconds. Q q 9p
Inspect the sample wells to ensure there are no bubbles and the sample volume is at the bottom of Inspect the sample wells to ensure there are no bubbles and the sample volume is at the bottom of
64 the well. If bubbles are present, forcefully tap the plate on the benchtop to remove and return to 34 the well. If bubbles are present, forcefully tap the plate on the benchtop to remove and return to
step 6.3. step 3.3.
6.5 Load the sequencing plate onto the sequencing instrument, avoiding any disruption to the sample. 35 Load the sequencing plate onto the sequencing instrument, avoiding any disruption to the sample.
N 1 Revio SPRQ polymerase loading buffer is a viscous solution and should be pipetted slowly.
PGCBl. 2 Load exactly the required volume of sample (95 ni for non-SPRQ chemistry or 23 niL. for SPRQ chemistry) into the sequencing plate i Do not load less or more than the 37

stated required volume as this can have a negative impact on sequencing performance.



SMRT Link v25.1 Run Design user interface updates
SMRT Link v25.1 Revio system Run Design page layout is streamlined to remove obsoleted/unsupported fields

Revio system Run Design v25.1 example i Human WGS application

PacBi@® seiectaModuie~

Revio system Run Design fields/options listed below

New Run Design [ conc [ @ote ] +raassnov [iewsumna | - are removed from SMRT Link v25.1
Run eon Sample Information
e |T‘ Plate 1, Well A01: Demo_Library Sample_1 NOte d'Ibrary Concentratloné Run Optlons panel Run Optlons
®olymerasekitd  f i e | o [ f'es'd is %"9}" fromiRun O.p“onsl , " " petymersse | /
removed from Sample ot | s to Sample In ormatlon m'aln Pane olymerase kit Ll
Information panel in v25.12 vt ® [ (- Run Options section is
. a removed in v25.1) 3 Same Barcodes on Same Barcodes on Both O YES  NO
welltame @ | 5 ibrary_sample_t Both Ends of Sequence Ends of Sequence (i}
0‘23‘; e Well Comment
Plate 2
“"""’_}:“?f Standard
st Size (5) 1350 Data Options
> Library Concentration (pM)
&ame Barcodes on Both I e | Include Base Kinetics @ ( YES  © NO
. Movie Acquisition Time (hours]
Ends of Sequencei ) =
YES/NOO6 fi rer:mOded i s Consensus Mode © MOLECULE STRAND
from Samples panel in v25.13 _
Sample is indexed O
If‘.d_ms P — n Assign Data To Project o General Project =
Biosample names @ — = From a File .
: " e Obi No changes to Data Options
v . -
S Pp— Analysis Options or Analysis Options
»  Analysis Options Add Analysis YES © NO
Analysis Name
Q &Run Opt|3n5025 ?_la ne Select Analysis Workflow . s
remov N VZ2o.
@ RUNS removed

1 Note: 6 Run Oppanebiswremovedsi nce o6Li brary Concentration6 field is moved (from Run Options) to Sampl e
2 Note: 6 Po |l y me r fiell & remaved&ince all required information about the sequencing chemistry version is automatically provided by the sequencing plate information fields.
PacBi. 3 Note: 6 Same Barcodes on Bot HieldsrehovedsinceRevip systencoal§ supports on-instrument demultiplexing of symmetrically-indexed samples. For demultiplexing of non-

symmetrically indexed samples a demultiplexing analysis job can be performed off-instrument in SMRT Link. 38



SMRT Link v25.1 Run Design user interface updates 1 Run information panel
Updated Run Information panel supports new Revio SPRQ consumables

Run Information @ Runs

Instrument Type

© Revio Vega

Run Name

Run 10.23.2024 14:16

Z) Revio sPRQ SEQUENCING PLATE

103504900 § 20234202 x4
Jor 012348 115025 Made in S\

QU] PacBie

01714501 2345000017345

Plate 1 Required @ Select Revio SPRQ sequencing plate
- ] in Plate field drop-down menu

Revio sequencing plate

Revio sequencing plate - 1 rxn

Revio SPRQ sequencing plate
Revio SPRQ sequencing plate - 1 rxn

o

Revio SPRQ sequencing plate - 1 rxn

Lot Serial Expiry

Run Comments

Revio SPRQ sequencing platei 4 rxn (103-504-900)!

A Contains reagents for sequencing 4 Revio SMRT Cells on the Revio system

Transfer Subdirectory o . i
A Includes foil seals to prevent sample evaporation

Use Adaptive Loading

O YES NO

L]
PGCBl. 1 Revio SPRQ sequencing plate i 1 rxn (103-512-700) consumable is also available and contains reagents for sequencing 1 Revio SMRT Cell on the Revio system.



SMRT Link v25.1 Run Design user interface updates 1 Analysis Options

Updated Analysis Options section features a more streamlined analysis workflow dropdown menu

@ Runs SMRT Link v13.1

@ Runs SMRT Link v25.1

Analysis Options

Add Analysis  © YES NO

Analysis Name

) Demo_analysis_workflow
Required

Genome Assembly

Select Analysis Workflow
Required

“»

Analysis Options

Add Analysis

Analysis Name
Required

Select Analysis Workflow
Required

HiFi Mapping

HiFi Target Enrichment
Iso-Seq Analysis

Removed in v25.1

Microbial Genome Analysis
PureTarget repeat expansion
Read Segmentation

Read Segmentation and Iso-Seq

Read Segmentation and Single-Cell Iso-Seq

Structural Variant Calling

Variant Calling

Removed in v25.1

Analysis and Data utility
headers added in v25.1

Note: Variant calling
application includes structural
variant (SV) calling analysis

O YES NO

Demo_analysis_workflow

“»

“HiFi Mapping
HiFi Target Enrichment

Iso-Seq Analysis

Microbial Genome Analysis

PureTarget repeat expansion

Read Segmentation and Iso-Seq

Read Segmentation and Single-Cell Iso-Seq
Variant Calling

I ————— Data utility -----

Read Segmentation

L]
PGCBl. 1 SMRT Link v25.1 Variant Calling application now enables option to skip DeepVariant analysis i thus allowing only SV calling results to be output if desired.

40



SMRT Link v25.1 Run Detalls report updates 1 Run QC metrics table

Key primary sequencing QC metrics reported in Run Details table remain the same

Runs SMRT Link v13.1

HiFi reads ? Control reads > File Transfer

Plate Well name i Reads . Reads Read Missing Action
well i i length adapter

1

1

i i 1

1 D01 HiFiWGS Sample Complete 24 hr 1,163 Gb  33% &7% 1% 6.4 M 104.1 Gb 16.4 kb Q23 93% 69.0 kb 2479 51.3 kb 7.0% Complete :
1

1

Basic Preview (estimates) Full Preview (estimates)

Time (hr) P1% HiFi read Time (hr) i [GED
| length (mean) length (mean)

4 64% 144 kb 23 97.1 Gb 16.1 kb Q28

Column headers and reported

Can optionally expand column
metrics remain mostly unchanged? . Runs SMRT Link v25.1 headers to view other run QC metrics
well > Run > HiFi reads Productivity ? Polymerase reads > Control reads > File transfer
— Well name Status M‘?‘"e Reads Yield E e qua.lity 2he P1 Total bases s b T Reads ol Status Action ===
well time {mean) (median) bases length (mean) length (N50) (mean) i
I
I
1 A01 HiFi WGS Sample  complete 24 hr 82 M 128.5 Gb 15.7 kb Q34 93% 70% 1,348 Gb 76.2 kb 1393 kb 501 65.5kb  Complete :
I
____________________________________________________________________________________________________________________________________________________________ |
I
|
: Basic preview (estimates) Full preview (estimates) Productivity < Polymerase reads <
I
I . . HiFi read Pol. read Pol. read Longest Longest .
""1 Time P1 | tlHIFI read‘ Time HiFi yield ilba quality P1 Total bases PO p2 length length subread subread Base rate I\-:ilsntng
ength (mean) (mean) (median) (mean) (N50) (mean) (N50) adapter
4 hr 63% 13.0kb 23 hr 121.5Gb 157 kb Q33 T0% 1,348 Gb 29% 0% 76.2 kb 138.3 kb 16.8 kb 19.8 kb 2.2 bp/s 4.7%

PacBi® 41



SMRT Link v25.1 SMRT Analysis user

Interface updates i Create New Job

Updated SMRT Analysis interface enables more streamlined job creation workflow

SMRT Link v13.1

@ SMRT Analysis

1. Select Data 2. Select Analysis

Job Name Required

v13.1 SMRT Analysis Demo - Creating a New Analysis

Datasets ‘E 6

Data Set Details >
[0 Name Il ¥V

@.. TUTORIAL-DAT... unknown

SMRT Link v25.1

@ SMRT Analysis

1. Select Data 2. Select Analysis

Job Name Required

v25.1 SMRT Analysis Demo - Creating a New Analysis

E‘O Datasets ‘E 6

Data Set Details >

Demultiplexed Well Sample
Subsets Name
nv nv

0 Name It ¥V

8. single-datase... Pangolin_verif...

PacBi®

B Copy From... m

Workflow Type

© ANALYSIS  DATAUTILITY

Analysis of Multiple Data Sets

One Analysis per Data Set - Identical Parameters s

Choose an option when multiples Data Sets are selected.

Displaying rows 1 to 10 out of 835 | Search ...

Sample Details Run Data > Metadata >

Demultiplexed Sul Well Sample Nam¢Run Name Il ¥ Date Created ¥ Created By Il Bio Sample Name Barcode Name T Total Length of |Instrument Nam Version I ¥

unknown 2024-10-01,... admin unknown 2,681,933 unknown 3.0.1

B Copy From...

Workflow Type field is removed
from Select Data page in v25.1

Analysis of Multiple Data Sets

One Analysis per Data Set - Identical Parameters s

Choose an option when multiples Data Sets are selected.

Displaying rows 1 to 8 out of 101 (scroll to load more) [ Search ...

Sample Details Run Data > Metadata >
Run Name Date Created Created By D Barcode Name otalEsaath Instrument Version IT
P P Ty Name P of Reads (bp) Name v
nv unv unv
20211008._... 2024-10-01... testadmin unknown Q 64263e 3.01

42



SMRT Link v25.1 SMRT Analysis user interface updates i Create New Job (cont.)

Updated SMRT Analysis interface enables more streamlined job creation workflow

SMRT Link v13.1

@ SMRT Analysis
2. Select Analysis l

Workflow Type

© ANALYSIS DATA UTILITY

Workflow Type

ANALYSIS © DATAUTILITY

1. Select Data 2. Select Analysis

Analysis Application Required

1. Select Data 2. Select Analysis

Data Utility Required

Genome Assembly

a
-

‘ --- >

I 5mC CpG Detection |

HiFi Mapping
HiFi Target Enrichment
HiFiViral SARS-CoV-2 Analysis
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

Removed in v25.1

Demultiplex Barcodes
Export Reads
Mark PCR Duplicates

Read Segmentation

Removed in v25.12

Trim Ultra-Low Adapters

Undo Demultiplexing

Removed in v25.11

Structural Variant Calling

Variant Calling

. 1 SMRT Link v25.1 Variant Calling application includes structural variant (SV) calling analysis.
POCB|. 2 5mC calling feature is only available on-instrument in Revio system ICS v13.3 and is not available for off-instrument analysis in SMRT Link v25.1 user interface under Data Utilities. If needed,
however, users can still use the command line tool version of jasmine available through the PacBio GitHub website at https://github.com/PacificBiosciences/jasmine

SMRT Link v25.1

@ SMRT Analysis

1. Select Data 2. Select Analysis

1. Select Data 2. Select Analysis

Analysis Application required

HiFi Mapping
HiFi Target Enrichment
Iso-Seq Analysis
Analysis and Data utility
headers added in v25.1

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

Variant Calling

I ————— Data utility -——-

Demultiplex Barcodes
Export Reads

Mark PCR Duplicates
Read Segmentation
Trim Ultra-Low Adapters

Undo Demultiplexing



https://github.com/PacificBiosciences/jasmine

SMRT Link v25.1 Instruments module user interface updates
Minor update to Instruments home screen (Run Preview metrics and other features remain the same)

SMRT Link v13.1 Instruments

¥ 84015 RUNNING

Instrument Type
Revio

Runs

Name
3560247_84015_V1PlatesbM_Staility_ 241031

SMRT Link v25.1 ) instruments

¥ 84015 RUNNING

Instrument Type
Revio

Runs

Name
3560247_84015_V1Plates6M_Staility_241031

PacBi®

Status

Running

SMRT Cell Status

Pending

Status

Running

Loading

SMRT Cell Status

Pending

Loading

I Time until door unlocks

Available
|
Run Completion
Sequencing Complete In 16h 37m
Time until door unlocks field renamed
+ to Time until preload available
Time until preload available
Available
Run Completion
Sequencing Complete In 16h 37m

44



PacBi@®

Revio system v13.3
applications & protocol updates



Revio system v13.3 supported applications & protocols
SPRQ chemistry is compatible with all SMRTbell prep kit 3.0, HiFi prep/plex kit 96, Kinnex, and PureTarget protocols

Sequencing method Application Protocol or Guide

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

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

Large genome & small (microbial) Preparing whole genome libraries using the HiFi prep kit 96 [103-420-700] [ UPDATED ]

2
Wge(’(;ignegi‘r’]r;e genome WGS Automated HiFi prep 96 and HiFi ABC for the Hamilton NGS STAR MOA system [103-425-700] [ UPDATED ]

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

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

Ultra-Low DNA input WGS Preparing HiFi SMRTbell Libraries from Ultra-Low DNA Input [101-987-800] [ Update TBD ]

Kinnex full-length RNA Preparing Kinnex libraries using Kinnex single-cell RNA kit [103-254-300] [ UPDATED ]
RNA sequencing

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

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

Amplicon sequencing Preparing multiplexed amplicon libraries using PacBio barcoded M13 primers & SMRTbell prep kit 3.0 [101-921-300] [ Update TBD ]

Targeted sequencing Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800] [ UPDATED ]
HiFi target enrichment sequencing Preparing multiplexed amplicon libraries using SPK 3.0 [102-359-000] [ UPDATED ]
PureTarget sequencing Generating PureTarget repeat expansion panel libraries [103-329-400] [ UPDATED ]

Viral sequencing Adeno-associated virus (AAV) Preparing multiplexed AAV SMRTbell libraries using SPK 3.0 [102-126-400] [ UPDATED ]
Shotgun metagenomic assembly Preparing whole genome and metagenome libraries using SPK 3.0 [102-166-600] [ UPDATED ]
Metagenomics Shotgun metagenomic profiling Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800] [ UPDATED ]

Kinnex full-length 16S Preparing Kinnex libraries from 16s rRNA amplicons [103-238-800] [ UPDATED ]

PacBi. 1 [ UPDATED ] = Procedure & checklist is updated to support reduced DNA input requirements for SMRTbell library preparation and/or to include sample setup ABC guidance for Revio SPRQ chemistry.

2 Includes human/animal/plant/other WGS, microbial WGS, and shotgun metagenomic profiling or assembly. 46


https://pacbprod.wpenginepowered.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/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-ABC-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-plex-prep-96-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://pacbprod.wpenginepowered.com/wp-content/uploads/Procedure-Checklist-Preparing-HiFi-SMRTbell-Libraries-from-Ultra-Low-DNA-Input-.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-multiplexed-amplicon-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-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://pacbprod.wpenginepowered.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-Generating-PureTarget-repeat-expansion-panel-libraries.pdf
https://pacbprod.wpenginepowered.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://pacbprod.wpenginepowered.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-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf

Revio system v13.3 whole genome sequencing application updates
Revio SPRQ chemistry enables 2 human genomes to be sequenced to 20X coverage per SMRT Cell?

# 203 Human WGS

High accuracy SNV, SV calling performance at
lower cost per genome; higher throughput + 5mC

Population genomics (saliva samples)
Disease cohort studies

Screening, polygenic risk scores
Complex disease profiling

Clinical research

To Io Io Do Do

With Revio system SPRQ chemistry

1@:2[!]

120 Gb
1,250 SMRT Cells/yr - 2,500 samples/yr?

PacBi. 1 Coverage may vary based on sample quality, library quality, and fragment lengths.

2 Annual throughput is estimated and based on 1,250 Revio SMRT Cells for 24 hr runs.

#% 30+3 Human WGS

Improved power to detect and discover novel
variants, now with lower input DNA requirements

Rare disease studies / NICU (blood samples)
Reference-grade de novo assembled genomes
De novo mutation detection

Population reference genomes

Genome benchmarking

Tumor sequencing

To To To Do Do D>

With Revio system SPRQ chemistry

1@:161

120 Gb 30+X
1,250 SMRT Cells/yr - 1,250 samples/yr?

a7



Revio system v13.3 whole genome sequencing application updates (cont.)

20X HiFi WGS coverage approaches variant detection accuracy at 30X HiFi WGS coverage! with significant
cost savings

977 99-899.9 98.0 99.1 96.7 97.2
92.1 93.2

m 10x
m 20x
l30x:|

ACCURACY, F1%

SNVS INDELS SVS

Data shown is for a single Revio SMRT Cell for HG002/GM24385 sequenced with SPRQ chemistry.?

PacBi. 1 See Revio system brochure (102-326-543).
2 F1 score = 2 * (Precision * Recall) / (Precision + Recall)

48


https://www.pacb.com/wp-content/uploads/Revio-brochure.pdf

Revio system v13.3 Kinnex application updates
Revio SPRQ chemistry allows for higher data throughput and/or higher sample multiplexing® for Kinnex applications

°2 KINNEX s © 004 @ OO

Full-length 16S rRNA for species

Example application Cell-type specific isoform discovery Full-length isoform discovery

identification

Sequel ll/lle 30-40M 15-20M 20-25M
Throughput _

Revio 80-100M 30-40M 50-60M
(per SMRT Cell)

Revio SPRQ 100-120M 50-60M 60-80M

Sequel ll/lle 1-plex 3-plex (5M reads per sample) 384-plex

For 10,000 unique reads per single cell:

Sample Revio - 1-plex for 5,000 1 10,000 cells input 4-plex (10M reads per sample) 384- to 1536-plex

multiplexing - 2-plex for <5,000 cells input

For 12,000 unique reads per single cell:
Revio SPRQ - 1-plex for 5,000 7 10,000 cells input
2-plex for <5,000 cells input

6-plex (10M reads per sample)

384- to 1536-plex
12-plex (5M reads per sample)

PacBi. 1 With Revio SPRQ chemistry Kinnex library preparation procedures can typically provide sufficient library material to run 4 or more Revio SMRT Cells, enabling more 49
flexibility with pooling options.



Revio system v13.3 PureTarget sequencing application updates
Revio SPRQ achieves excellent PureTarget coverage performance with reduced DNA sample input amounts

Pure_Tgrge_t sfeplieaLie Revio Revio SPRQ
specifications

DNA input 2 ng/sample (or 100 ny total per pool) 1 ng/sample (or up to 50 ny total per pool)?!
DNA quality GQN at 30 kb>5 GQN at 30 kb>5

Mean target coverage >200-fold >200-fold

Minimum target coverage 50-fold 50-fold

Sample multiplexing 48 48

Library size 47 5Kkb 47 5kb

Methylation Detected Detected

@ PureTarget”

PacBi. 1 Using >50 ny of total input gDNA per pool may increase level of off-target reads. See Procedure & checklist i Generating PureTarget repeat expansion panel libraries
(103-329-400) for the latest input gDNA mass recommendations for PureTarget library construction.


https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-repeat-expansion-panel-libraries.pdf

Revio system v13.3 HiFi library preparation protocol key updates

Sequencing Protocol or Guide Input Short read DNA Library ABC?
method sample QC? eliminator shearin construction
g
Preparing whole genome and metagenome libraries using SPK 3.0 [102-166-600 .LOW mass LY mass LOV.V mass No major changes M ABC
input option SRE option shearing option section
Short Read Eliminator (SRE), DNA shearing, and cleanup for the Hamilton Microlab Prep system 5 Low mass Low mass 5 5
103-424-100 SRE option shearing option
. . : . - . Low mass Low mass Low mass . Updated
Preparing whole genome libraries using the HiFi prep kit 96 [103-420-700 : . . : ! :
Whole genome paring ¢ J prep input option SRE option shearing option No major changes ABC section
sequencing - - ' Low mass Low mass Low mass . Updated
A HiF HiFi AB -425- : : : : ! :
utomated HiFi prep 96 and HiFi ABC for the Hamilton NGS STAR MOA system [103-425-700] input option SRE option shearing option No major changes ARG SR T
Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800] l(\:lﬁar:SJecg o] l;lﬁarngjeosr é{ggr?fﬁ)dp%cc))slitr;gu;pl)%?)ii Nseg\(’:tﬁ)er’lc
Automated HiFi plex prep 96 for the Hamilton NGS STAR MOA system [103-425-800] 'élﬁ aTESJeOSr o) ’;Iﬁ arrqgjeosr gggr?ﬂ%dp%%?ﬁguﬁif}es NSe ‘ZVCQ)E:]C
. . . . . . . . No major . New ABC
RNA Preparing Kinnex libraries using Kinnex single-cell RNA kit [103-254-300] changes o] o} No major changes -
sequencin ' L
a 9 Preparing Kinnex libraries using Kinnex full-length RNA kit [103-238-700] l(\:lﬁarggjec;r o] o} ﬁgﬁfgeﬁﬂﬁgmﬂﬁ?ﬁg Nsegl\(l:'ﬁ)BnC
’ : . . : ; . Reduced input Removed adapter- New ABC
Preparing multiplexed amplicon libraries using SMRTbell prep kit 3.0 [102-359-000] —— o] o} P a4 -
Targete:d Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800] No major o] No major Ljgenzd pos_t-nucle_ase NI e
sequencing changes changes cleanup pooling options section
) ) Lo Clarified input . Updated
Generating PureTarget repeat expansion panel libraries [103-329-400 requirements o} 0 No major changes ABC section
Viral ) . I ) No major . New ABC
sequencing Preparing multiplexed AAV SMRTbell libraries using SPK 3.0 [102-126-400] changes 4 o} No major changes section
Preparing whole genome and metagenome libraries using SPK 3.0 [102-166-600 .LOW mass el mass LOV.V mass No major changes A ABC
input option SRE option shearing option section
Metagenomics Preparing multiplexed whole genome and amplicon libraries using the HiFi plex prep kit 96 [103-418-800] Eﬁarggjeosr o] Eﬁaﬂgfg éfggﬁﬂ%dp%ﬁ]g”;gﬁﬁi N::étﬁ)?lc
) . . . . No major Updated post-nuclease New ABC
Preparing Kinnex libraries from 16s rRNA amplicons [103-238-800 changes o] o} cleanup elution volume -

PacBi®

Refer to PacBio Documentation website for the most up-to-date versions of Procedure & checklist and Guide & overview SMRTbell library preparation documentation.

2 Recommended QC methods and tools to evaluate input gDNA sample quality remain the same for all protocols i but some protocols have updated minimum input gDNA mass requirements.
3

ABC = Annealing / binding / cleanup step to prepare purified, primer-annealed and polymerase-bound SMRTbell libraries for sequencing on PacBio long-read systems.
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https://pacbprod.wpenginepowered.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/Guide-overview-Short-Read-Eliminator-SRE-DNA-shearing-and-cleanup-for-the-Hamilton-Microlab-Prep-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-whole-genome-libraries-using-the-HiFi-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-prep-96-and-HiFi-ABC-for-the-Hamilton-NGS-STAR-MOA-system.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Guide-overview-Automated-HiFi-plex-prep-96-for-the-Hamilton-NGS-STAR-MOA-system.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-multiplexed-amplicon-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Generating-PureTarget-repeat-expansion-panel-libraries.pdf
https://pacbprod.wpenginepowered.com/wp-content/uploads/Procedure-checklist-Preparing-multiplexed-AAV-SMRTbell-libraries-using-SMRTbell-prep-kit-3.0.pdf
https://pacbprod.wpenginepowered.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-multiplexed-whole-genome-and-amplicon-libraries-using-the-HiFi-plex-prep-kit-96.pdf
https://www.pacb.com/wp-content/uploads/Procedure-checklist-Preparing-Kinnex-libraries-from-16S-rRNA-amplicons.pdf
https://www.pacb.com/support/documentation/

Revio system v13.3 SMRTbell prep kit 3.0 WGS protocol updates i

SPK 3.0 whole genome sequencing protocol supports reduced DNA input requirements for SMRTbell
library preparation and includes updated sample setup (ABC) guidance for Revio SPRQ polymerase kit

Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit 3.0 [102-166-600 Rev 05]

Input DNA sample QC

.

1 Short Read Eliminator on gDNA

gDNA input m

Total DNA per
SMRT® Cell*

into library prep

Sequel 11® and Sequel
lle

1 ug per SMRT® Cell
8M

dss Revio SPRQ™

Revio™ non-SPRQ™/Vega

2 ug per Revio™ SMRT® Cell 500 ng per Revio™ SMRT® Cell

A New low mass input option available with updated
parameters for SRE & DNA shearing when using
Revio SPRQ with 0.571 1.25 pg of input gDNA?

-

2 Pipette DNA shearing

-

Step

1.1

Instructions

Dilute gDNA to the appropriate concentration in Buffer LTE. The gDNA input mass into SRE will
depend on the expected recovery. If expected SRE recovery is <1 pg, follow “Low mass”
guidelines. If expected SRE recovery is >1pg — 3 g, follow “High mass” guidelines (see Table 1 for
expected recoveries based on DNA quality). This ensures that the DNA concentration will be within
the correct range for the subsequent pipette shearing step.

A Low mass SRE method has been optimized to
provide comparable recoveries to high mass SRE
with the same size selection performance

A High mass and low mass samples cannot be
included in the same SRE automation run

3 Post-shearing cleanup

II DNA Shearing I I SRE I I QC I

-

4 DNA repair & A-tailing

Instructions

Adjust DNA concentration to <5 ng/pL in 200 pl or <10 ng/pL in 300 yl, if necessary (e.g., if more

2.1

than 1 ug or 3 pg of gDNA was recovered from SRE). Use the Low TE buffer provided with the kit (or

buffer LTE from the SRE kit) to dilute samples in a 0.8 mL, 96 DeepWell plate (Thermo Fisher
Scientific AB0859).

A Low mass shearing method has been optimized to
maintain the size distribution between 1571 20 kb

A High mass and low mass samples cannot be
included in the same shearing automation run

c
o
: |
2
% |5 Adapter ligation & cleanup
c
o
o
o v
o
2 |6 Nuclease treatment
3
= v

7 AMPure PB cleanup

and size selection

Q . .
5% 8 Annealing, binding & cleanup

PacBi®

No major changes to SPK 3.0 WGS library construction steps

v Step Instructions

8.1

Prepare the appropriate volume of master mix with 10% overage using the per reaction volumes listed
below.

Annealing mix

v Tube Component Volume
Light blue  Annealing buffer 12.5 L
Light green Standard sequencing primer  12.5 uL

Total volume 25 L

A New section (Step 8) describes ABC procedure
for Revio SPRQ samples using static reagent &
buffer volumes

A Recommend to pool adapter-indexed WGS
libraries post-ABC

A If samples are pooled prior to ABC or a custom
volume is required, see protocol Appendix

A Polymerase-bound complexes can be stored at
4 C for 1 month or at -20 C for at least 6 months

If 0.57 1.25 ug gDNA is available and Revio SPRQ chemistry is being used, the low mass workflow will provide enough library for one Revio SPRQ SMRT Cell run; however, high mass parameters
can also be used for Revio SPRQ if excess library is desired. For Revio non-SPRQ chemistry and Vega, 2 pg gDNA input is still recommended for loading of 1 SMRT Cell.
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Revio system v13.3 SMRTbell prep kit 3.0 WGS protocol updates (cont.) i

SPK 3.0 whole genome sequencing protocol supports reduced DNA input requirements for SMRTbell
library preparation and includes updated sample setup (ABC) guidance for Revio SPRQ polymerase kit

Preparing whole genome and metagenome sequencing libraries using SMRTbell prep kit 3.0 [102-166-600 Rev 05]

Input DNA sample QC

.

1 Short Read Eliminator on gDNA

v

Pipette DNA shearing

v

3 Post-shearing cleanup

| | oNAshearing | | srRe | | c |
N

v

4 DNA repair & A-tailing

c
o
= v
2
% |5 Adapter ligation & cleanup
c
o
o
> v
o
2 |6 Nuclease treatment
&
= v

7 AMPure PB cleanup

and size selection

O . o
5% 8 Annealing, binding & cleanup

PacBi®

gDNA input mass Sequel 11® and Sequel

into library prep lle

Total DNA per 1 ug per SMRT® Cell
SMRT® Cell* 8M

Revio SPRQ™

Revio™ non-SPRQ™/Vega

2 ug per Revio™ SMRT® Cell 500 ng per Revio™ SMRT® Cell

Femto Pulse genome quality score

70% 210 kb (GQN10kp >7.0) &
50% =30 kb (GQNsok» 25.0)

DNA quality recommendation

DNA size distribution
(Femto Pulse system)

Lower quality DNA may be used with the
expectation of lower sequencing yields.

<1.25 ug
(Revio SPRQ)

Expected SRE recovery

=219 (dependent on DNA quality)

gDNA quality

70% > 10 kb 0.5-1.25 ug 2-4ug 60 — 95%
<70% > 10kb 1-1.75ug 4-5ug 40 - 60%
<10kb (no SRE) 0.25-1 g 1-3ug Not recommended

DNA fragment size recommendations
DNA shearing Automated pipette-tip shearing
15-20 kb

Short read eliminator on gDNA, and 3.1X (35% v/v) AMPure® PB on HiFi library

Target fragment lengths

Size selection

Protocol Step DN:-\ or SMRThell DNA olrI SMRTbell Mean Revio SPRQ  Revio non-SPRQ/Vega
siep recovery overall recovery insel‘t SiZe (250 pM) (250 PM)
Starting Input 100% 100%
10,000bp | 41ng 163 ng
Post-SRE 65-95% 65-95%
15000b 61n 244 n
Post-shear SMRTbell bead cleanup 80-95% 52-90% ' P g 9
Post-ligation SMRTbell bead cleanup 80-05% 42-86% 18,000bp | 73ng 293 ng
Post-nuclease (pre-cleanup) 40-50% 17-43% 21,000bp | 85ng 341 ng
Post-3.1x AMPure PB bead cleanup 75-80% 13-34%
| Post-ABC cleanup 75.05% 10-32% |

Input DNA sample QC notes

A Starting with 500 ng and 2 pg of genomic DNA will
typically provide enough library to load at least 1 Revio
SPRQ SMRT Cell and 1 Revio non-SPRQ/Vega
SMRT Cell, respectively?

A Input DNA QC recommendations are the same for
Revio SPRQ & non-SPRQ libraries

AO70% of starting input
(GONjy O 7. 0. ;o K70, hiGH@MNYDNA
inputs may be required

A If starting with lower quality gDNA, using a higher
input amount >500 ng is recommended

A Target DNA fragment size (157 20 kb) is the same
for Revio SPRQ & non-SPRQ libraries

A Shearing may be bypassed if sample is already in
the appropriate size-range

A If majority of DNA is <10 kb, SRE is not
recommended

A Overall recovery is dependent on gDNA quality and
size

A Overall recovery from input gDNA to post-ABC
cleanup ranges between ~10 1 32%

A Min. polymerase-bound library mass necessary for
loading 1 Revio SPRQ SMRT Cell (250 pM) ranges
~41 ng to 85 ng depending on insert size

¢ D

If 0.57 1.25 ug gDNA is available and Revio SPRQ chemistry is being used, the low mass workflow will provide enough library for one Revio SPRQ SMRT Cell run; however, high mass parameters
can also be used for Revio SPRQ if excess library is desired. For Revio non-SPRQ chemistry and Vega system libraries, 2 pg gDNA input is still recommended for loading of 1 SMRT Cell.
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