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Introduction

This user manual describes how to use Pillar Bioscience’s (Pillar) PiVAT software. PiVAT is Pillar’'s genome
sequence data software.

Software Requirements

The PiVAT software requires a supported browser to access the user interface. The current versions of the
following browsers are supported:

e Google Chrome

e Mozilla Firefox

Symbols Used in this User Manual:

This symbol is a reminder to pay attention to details that could affect either
proper installation or performance.

A This symbol is an indication of a critical detail not to be overlooked.

For Research Use Only. Page 4 of 68 UM-0087 Revision 3
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Connect to PiVAT

1. Login to PiVAT using the username and password provided by Pillar Biosciences.

PiLLAR

BIOSCIENCES

PiVAT (Pillar Variant Analysis Toolkit)

Next Generation Sequencing for Research Use Only

‘ Username ‘

‘ Password ‘

Forget Password

About Privacy Terms & Conditions Contact Software List

Disclaimer
The information contained in this application is for general information purposes only. The information is

provided by Pillar Biosciences Inc. and while we endeavour to keep the information up to date and correct, we
make no representations or warranties of any kind, express or implied, about the completeness, accuracy,

reliability, suitability or availability with respect to the website or the information, products, services, or related
graphics contained in the application for any purpose. Any reliance you place on such information is therefore

strictly at your own risk.

Figure 1 PiVAT login page

For Research Use Only. Page 5 of 68 UM-0087 Revision 3
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Accept Terms and Conditions
1. The following screen is displayed upon user’s first login.

2. Read the terms and conditions and click the Agree button to continue.

LICENSE AGREEMENT: TERMS AND CONDITIONS OF USE

PILLAR BIOSCIENCES, INC. {"Pillar”) grants you a non- -
exclusive license to use the software and any associated
documentation ("Software”) as indicated below.

IMPORTANT NOTICE. Read this License Agreement carefully
before downloading or using the Software. BY
DOWNLOADING OR USING THE SOFTWARE IN ANY WAY

YOU ACKNOWLEDGE THAT YOU HAVE READ. UNDERSTAND
AND AGREE TO THE TERMS OF THIS LICENSE AGREEMENT.

IF YOU DO NOT AGREE TO THESE TERMS, DO NOT
DOWNLOAD THE SOFTWARE, DO NOT USE THE SOFTWARE

IN ANY WAY, AND PROMPTLY DELETE OR DESTROY ANY
COPIES OF THE SOFTWARE IN YOUR POSSESSION. YOU

ARE SOLELY RESPONSIBLE FOR THE PROTECTION OF ANY w

By clicking 'Agree' you agree to the Terms & Conditions

Figure 2 PiVAT License Agreement

For Research Use Only. UM-0087 Revision 3
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Using the PiVAT Software

Dashboard

1. User may navigate through the application using the Dashboard screen.

Dashboard Analysis Results Parameters Tools Admin ©QAdminA v 8 Group-Av  @Help

Quick Start St S 0 Daree 0.4496 1000c

In Queue disk usage / quota

To start a new PiVAT analysis, clickStart Analysis

QOr for a customized run,Create New Parameters

Your Task:
or Running /in queve ot 0/ 0f3
Task Activity

ID Task Panel Project Name Group Name Date Status Operation

4 20240715114938_4_development-2023 1c103 (LC103) - Group-A 2024-07-15 11:49:40 m
E 20240712081218_3_development-2023 1cie3 (LC103) - Group-A 2024-07-12 14:471:18 completed m
1 20240712081218_1_development-2023 1c1e3 (LC103) - Group-A 2024-07-12 08:12:31 completed m

Figure 3 PiVAT Dashboard page

Navigation Bar

1. The following Navigation Bar is displayed on the top of PiVAT Dashboard page. Additional items are
displayed for admin users and detailed in the PiVAT Admin Guide document.

2. The page being displayed will be highlighted on the Navigation Bar.
[ ]
3. Logged in user is indicated next to ™ jcon.

4. User Group is indicated next to icon.

Dashboard Analysis Results Parameters Tools Admin OAdminA v R Group-A~v @ Help

Figure 4 Navigation Bar on PiVAT Dashboard

For Research Use Only. UM-0087 Revision 3
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Dashboard: Returns the user to the Dashboard screen

Dashboard Analysis Results Parameters Tools Admin ©QAdminA v 8 Group-Av  @Help

Quick Start S S 0 Dasree 0.4496 10000

In Queue disk usage / quota
To start a new PiVAT analysis, clickStart Analysis

Or for a customized run,Create New Parameters

Your Tasks
Start Analysis or Running / In Queue / Total 0/0/3

Task Activity

ID Task Panel Project Name Group Name Date Status Operation
4 20240715114938_4_development-2023 1c103 (LC103) - Group-A 2024-07-15 11:49:40

3 20240712081218_3_development-2023 1c103 (LC103) - Group-A 2024-07-12 14:41:18 completed [ Rerun |

1 20240712081218_1_development-2023 1c1e3 (LC103) = Group-A 2024-07-12 08:12:31 completed

Figure 5: PiVAT Dashboard page
Analysis: Displays the screen for creating, starting, and viewing analysis tasks on the left menu bar include:

e Project View: Shows input files organized by project. If toggled off, will show file tree-based input
navigation.

e Results: Shows queued and completed analysis tasks from user’s User Group.

e Parameters: Allows Admin users to create custom parameters for a given panel (optional).

Dashboard Analysis Results Parameters @ AdminA v $ Group-Av @ Help

A / Start From

Create New PiVAT Analysis

m} 2. Configure Samples For Analysis 3. Analysis Configuration 4. Preview & Launch

PiVAT organizes samples (.fastq, .fastq.gz, .fq, and .fq.gz files) into "Projects".
To get started, select an existing project, or create a new project by clicking on the (+ Create Project) button

If you need to select files directly from the file system, deselect "Project View"

@ Project View

Storage Usage:0.45 GB out of 100 GB

Project Name: Number Of Fastqs Date
D LC103_4_sample_test 8 2024-07-15 11:30:00
D LC103_test 2 2024-07-12 07:57:57
Rese

Figure 6: PiVAT Analysis page

For Research Use Only. UM-0087 Revision 3
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Tools: Displays the screens for Integrative Genomics Viewer (IGV), Data Management and Download on the left
menu bar.

e |IGV: Choose bam and bai files from task server, and enter the locus you want to focus on.

o Bam/baifiles are located in Home/user/output/{panel name}/{run name}/{sample
name}/analysis

Analysis Parameters ools OAdminA v B GroupA~ @ Help
& IGV &
ask and enter the locus y to
= Data Management !
#& Download ROIs J1C1 1134 10 14044 / PosCt
i Sample Sheet Creation Definition Name Size Modified Date
[~} PosCtrl.bam 13489 MB 2024-07-31 135337
= PosCtrl.bam.ba 136 MB 2024-07-31 13:5338
PosCtrl_PIVATBAM_latest.bam 75.21 MB 2024-07-31 13:56:45
PosCtr_PIVATBAM_latest bam bai 6859 kB 2024-07-31 13:56:46

Jevelopmer - 2024-07-3113:57:41

2024-07-31 13:53:41

D B R I

2024-07-31 13:58:11
Reset
Figure 7: PiVAT Tools/IGV page

¢ Data Management: Sample data files can be uploaded to this section for use as inputs to the analysis
tasks. The Project Name corresponds to a folder with the same name in the uploads directory. Sample
files used for a task may be uploaded to a Project and be used as a bundled input for the Analysis Task.
Project data, including both input and output files may be deleted using the Delete button

o Note only System Admin and Group Admin users may delete project data

Dashboard Analysis Results Parameters ols ©AdminA v 8 GroupA~ @ Help

e IGV A

= Data Management

# Download ROIs ts to the analysis tasks. The Project name corresponds to a folder with the same name in the uploads directory. Sample files used for a task can

dt Sample Sheet Creation

Storage Usage:0.5 GB out of 0 GB
Project Name: Number Of Fastgs Date Operation

Figure 8 PiVAT Tools/Data Management page
e Download ROIs: Select and download panel and analysis parameters in bed format.

o Note: only available to system Admin and Group Admin users

H Dashboard Analysis Results Parameters Tools Admin ©OAdminA v & GroupA~v  @Help
2 IGV a Tools Download ROIs
Download ROIs

& Data Management

% Download ROIs Panel Defaults

1t Sample Sheet Creation Panel Selection @ oncoReveal Lung and Colon Cancer Panel (LC103) Download as .bed

Unable to load panel(s) - Lymphoid Panel (P-LYM-01_PEA)

Custom Presets

Parameters @ Select...

For Research Use Only. UM-0087 Revision 3
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Figure 9 Download ROIs page

e Sample Sheet Creation: Allows user to create and download an Illumina v1 sample sheet compatible
with MiSeq and NextSeq 550 sequencers

Dashboard

IGV

Data Management

Download ROIs

Analysis Results Parameters Tools Admin ©OAdminA v & GroupA~ @ Help

A / Tools / Sample Sheet Creation

Sample Sheet Creation

Download CSV e Show Index

Batch Import: Copy Excel data and paste it into the sample sheet cells;

i Sample Sheet Creation Sample Sheet Add Row: Click the 4 on the top of the table (a row will be inserted below by default); or right-click the context menu to insert a row; +
Sample_well Delete Row: Select the row to be deleted and choose “Delete” from the right-click context menu; P7 Index7
1
Well Plate
1 2 3 4 5 6 7 8 9 10 1 12
A
B
@
D
E
F
G
H
Figure 10 Sample Sheet creation page
For Research Use Only. UM-0087 Revision 3
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Help: Displays product information, instructions for SFTP, and a downloadable User Manual in PDF format.

A | Help

Help Retrieve Product Documentation

Versions

Pivat 2023.1.0
Analysis Pipeline 2823.1.90

PiVAT User Manual

© Download User Manual

*|f you want to learn about how to use this software, please download our 'User Manual'.

SFTP Download Instructions

To download files using SFTP (Secure File Transfer Protocol), your installation of PiVAT must have the SFTP feature enabled by the administrator.
Please contact your administrator to confirm if this feature is available. To use the SFTP feature, SFTP client software is required such as FileZilla
or Cyberduck. Use the following settings.

Address: sftp://gt.pillar-biosciences.net
Port: 2225

Username: Your PiVAT username
Password: Your PiVAT password

Notes:

* When uploading is interrupted, the file number and total size may be incorrect, please logout & login to the SFTP client again so the system
can refresh. Deletion of corrupted files will also require you to logout and login again.

* Some SFTP clients, FileZilla for example, may run into an infinite loop of retrying an upload when a file exceeds the size limitation. Please
terminate it manually.

Software List

Package Version License Link
BWA 0.7.16a-r1181 Apache 2.0 https://github.com/lh3/bwa
VEP 106.1 Apache 2.0 https://github.com/Ensembl/ensembl-vep
samtools 1.10 The MIT/Expat License https://github.com/samtools/samtools
MSiIsensor 0.6 MIT License https://github.com/ding-lab/msisensor
SSW 1.2.5 MIT License https://github.com/mengyao/Complete-Striped-Smith-Waterman-Libr...

Figure 11: Help page

For Research Use Only. UM-0087 Revision 3
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Setup an Analysis

Creating Analysis Parameters

1. Begin with selecting Parameters on the Navigation Bar or selecting Create New Parameters from the
quickstart menu to display the following Create New PiVAT Analysis page.

The Custom parameter setting described in this Creating Analysis Parameters section is not required
to start a run.

€ admin v £ Admin Group ¥ eHeIp

Dashboard Analysis Results Parameters

3 Parameters

Analysis Parameters

Pipeline Version Is Default Operation

Parameters File Name

1 big oncoReveal Multi-Cancer Fusion RNA v2 Panel.. latest 1 ® 2024-09-25 07:49:39 Edit

Figure 12: Analysis Parameters page

2. Select Create New Parameters to display the following Analysis Parameters page. This enables the user to
customize the analysis parameters.

Dashboard Analysis Results Parameters Tools Admin @© admin v 1 Admin Group v @ Help

A / Parameters

Analysis Parameters

Parameters Name (Required) @  test_Ic103_parameters

Ic103

Panel Selection @
oncoReveal Lung and Colon Cancer Panel (LC103)

M-LC103 (M-LC103)

Pipeline Selection @ | MSM46-LC103 (MSI46-LC103)

default: @ O

o Post Filter Parameters QC Parameters

Figure 13: Create New Parameters page

e Parameters Name: Enter desired parameters file name. The user defined parameters will be saved with
this name for future use.

For Research Use Only. UM-0087 Revision 3
L . Page 12 of 68
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e Panel Selection: Select desired panel using drop-down menu.

e Pipeline Selection: The PiVAT Platform can support multiple different analysis pipelines. Different
pipelines may have different parameter options. Use Pipeline Selection to choose which pipeline you
would like to create new parameters for.

o Default: Toggling this on will make the new parameters the default parameters for the selected panel on
the chosen pipeline for users within that User Group.

While System Admin and Group Admin users may choose which custom parameters they would like
to use for a given run, Analyses executed by Regular users will always use the Default Parameters for a
given panel/pipeline/User Group, or no custom parameters if Default Parameters have not been set for
that panel + pipeline.

For Research Use Only. UM-0087 Revision 3
L . Page 13 of 68
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Select O Create New Parameters and navigate across the tabs to customize settings for, Variant filtering,
CNV filtering, Fusion filtering and QC

€ admin v £ Admin Group ¥

Save Parameters

Parameters Tools Admin

Dashboard Analysis TS

3 Parameters

Analysis Parameters
Parameters Name (Required) @  test LBx Core_parameters

oncoReveal Core LBx Panel (P-LBX-01)

Panel Selection @  Unable to load panel(s) -
latest : NOTCH3, Nexus + DPYD, oncoReveal BRCA1 & RADS1C Methylation Panel, oncoReveal 4 Gene LBx Methylation Panel, oncoReveal MLH1 and MGMT Methylation Panel, PIX, oncoReveal Core

LBx Panel with MYC CNV
development-20240816 : P-TPPOLE-01

Pipeline Selection @ latest

default: @ (O

o Post Filter Parameters QC Parameters

VARIANT FILTER THRESHOLDS CNV _FILTER_ THRESHOLDS
Value

Parameter

VCR_FEATURE_FILTER
- - True

VCR FIITFR OQUALITY (a-value)

Figure 14: Analysis Parameters: (D Post Filter Parameters page

3. Users may also customize settings for Grouping on the Post Filter Parameters page

@ admin v Admin Group ¥

Dashboard Analysis Results Parameters

How to Add Groups
If you do not have an SA Call Match True Positive condition for any Group, False Positives will pass for that Group.

Note:
1. Click: + Add Condition
2. Choose a variant report column, ex: N
SA Call &
3
3. Choose an operator, ex: Match o

4. Enter a value, ex:

5. Repeat the process, until you have fully specified the Group

conditions.
(Note: all conditions in a Group must pass for a variant to pass that Group)
6.To add a new Group, click: + Add New Group
Rules

1. All Conditions within a Group are AND'd, which means that they must all pass or no results will pass for that Group

2. Different Groups are OR'd, meaning that they are independent, and additive.
3.1f any Group does not have an SA Call Match True Positive condition, the default PiVAT QC will nat apply, only the conditions defined for that Group.

4. Text values are case-sensitive.

+ Add Condition

Group Name: @ Default Group You can add some description here.

v True Positive

SA Call v Match

Figure 15: Grouping

For Research Use Only. UM-0087 Revision 3
L . Page 14 of 68
Not for use in diagnostic procedures.



=
P i L LA R PiVAT® Platform User Guide

MBIOSCIENCES

4. In @ Post Filter Parameters, use the CNV Threshold Grid to customize thresholds for filtering CNV calls. The
CNV Threshold Grid will only appear if the selected panel is a CNV panel.

Dashboard Analysis Results Parameters Tools € admin v 2 Admin Group v @ Help

Gene Symbol Copy Gain Threshold @ Enable Copy Gain Copy Loss Threshold @ Enable Copy Loss Amplicon Count Threshold
FGFR1 14 o 08 @) 5
FGFR2 14 «© @) 5
FGFR3 14 @ 8 Q 5
ERBB2 14 «© O 5
PIK3CA 14 «© 8 @) 5
EGFR 143 [ o] Q 5

MET 14 «© 8 O 5
MAP2K1 14 [ o] O 5
PDGFRA 14 «© 8 O 5

KIT 14 @ O 5

Figure 15: Post Filter Parameters page CNV Threshold Grid

Note: When enabling Copy Loss for panels using the cfDNA CNV Caller (see Appendix C, currently only P-LBX-01): the
CNV_MAX_COPY_NUMBER parameter will need to be adjusted to ensure that calls below the Copy Loss Threshold are reported. See
Appendix C.

5. Select @ QC Parameters to customize QC parameters for Sample and controls (NTC, PosCtrl, NegCtrl).

Dashboard Analysis Results Parameters Tools Admin Qadmin v 2 Admin Group v @ Help

(@ QC Parameters only control SNV/Indel QC calling. Other Variant QC calls are driven by Secondary Analysis Parameters.

Skip QC Processing @

+ Add Condition

Absolute Amplicon Coverage Max (PBAM Segment Coverage) v Less(<) v 100 ‘ ﬁ ‘
Relative Amplicon Coverage Max (PBAM Segment Coverage) v Less(<) v 10 ‘ m
No Mutations Detected A Is True v ‘ i} ‘

v PosCtrl
<+ Add Condition

Overall:Q=30 (BBAM Summary Stats) v Greater or equal(>=) ¥ 25 ‘E‘
On_Target_Ratio (PBAM Summary Stats) A Greater or equal(>=) 0 ‘E
Amplicon Coverage Min (PBAM Segment Coverage) v Greater or equal(>=) w 0 ‘E
No Mutations Detected v Is False - ‘ biil] ‘

v NegCtrl

Figure 16: QC Parameters page

For Research Use Only. UM-0087 Revision 3
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QC Parameters only control SNV/Indel QC calling. Other Variant QC calls are driven by Secondary
Analysis Parameters.

Start Analysis
Please refer to the following appendices for caller-specific instructions.
e Appendix A: SNV/Indels Caller
e Appendix B: Microsatellite Instability
e Appendix C: Somatic CNV Caller
e Appendix D: Thalassemia CNV Caller
e Appendix D: Thalassemia CNV Caller
e Appendix D: Thalassemia CNV Caller

1. Select Start Analysis on the left menu bar to display the following Start Analysis: 1. Start From page.

e Select Panel: Select desired panel from the drop-down menu.

e Parameters File: Parameters file selection is optional. Refer to Creating Analysis Parameters section for
instructions to create custom parameters file. Default parameters will be applied if parameters file is
NOT selected.

e Select Samples: Select desired FASTQ format files. Refer to Data Management section for instructions to
import data.

Dashboard Analysis Results Parameters Tools Admin € admin v 8 Admin Group v @ Help

Create New PiVAT Analysis

T

PiVAT organizes samples (.fastq, .fastq.gz, .fq, and .fq.gz files) into "Projects”.
To get started, select an existing project, or create a new project by clicking on the (+ Create Project) button

If you need to select files directly from the file system, deselect "Project View"

Project View

Home / Filter.
O Definition Name Size Modified Date
O nE input - 2024-10-03 12:36:33
O W user - 2022-08-31 11:53:23

Your Selected Items: 0
Figure 17: Start Analysis page
For Research Use Only. UM-0087 Revision 3
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2. Select Next to display the following window: 2. Configure Samples for Analysis page.

Dashboard Analysis Results Parameters Tools Admin @Qadmin ¥ R.demo v @ Help

A / Configure Samples For Analysis

Create New PiVAT Analysis

1. Start From ‘ 2. Configure Samples For Analysis } 3. Analysis Configuration 4. Preview & Launch
Panel: The PiVAT panel to use for this analysis.
Set Panel Insert Sample

[v] Sample Name Panel Sample Files Operate
QCvSMpCoreAd230825iN4-AM-20ng-rep1 oncoReveal Core LBx Panel ( p-1bx-01) QCvSMpCoreAd230825iN4-AM-20ng-rep1_S4_L003... (8) &
QCVSMpCoreAd230825iN4-AM-20ng-rep2 oncoReveal Core LBx Panel ( p-lbx-01) QCvSMpCoreAd230825iN4-AM-20ng-rep2_S5_L003... (8) &
QCVSMpCoreAd230825iN4-AM-20ng-rep3 oncoReveal Core LBx Panel ( p-lbx-01) QCvSMpCoreAd230825iN4-AM-20ng-rep3_S6_L004... (8) &3 Skip
1 ACUSMInCAra AP 2082 8INA-ANM-2Nna -rand oncoReveal Care | Rx Panel { n-lhx-01) ACUSMIACAraAdI2ANRISINA_AM DAna_rand C7 1002 @y 20 | o |

(o]

Figure 18: Configure Samples for Analysis page

e Select the panel to be used to analyze each sample
e Panel may be changed for multiple samples by using the check boxes and Set Panel button

3. Select Next to display the following window: 3. Analysis Configuration page.

W\ At the Analysis Configuration page, users may rename individual samples.

Dashboard Analysis Results Parameters @Qadmin ¥ R.demo v @ Help

A / Analysis Configuration

Create New PiVAT Analysis

1. Start From 2. Configure Samples For Analysis ‘ 3. Analysis Configuration } 4. Preview & Launch

Custom Parameters: Custom Parameters to use, if any are defined for the selected panel.

QC Type: Whether a sample serves as a control for analysis, and if so, what kind of control: “NTC", “NegCtrl", "PosCirl”, "Sample”.
Panel: oncoReveal Core LBx Panel (p-lbx- Pipeline: latest v Parameter: v Run 20241009-162724
o1) Name:
Sample Name * Qc Type CNV Normal Polishing Normal Tumor Content %
QCvSMpCoreAd230825iN4-AM-20ng-rep NegCtrl v CNV Normal Sample v Polishing Normal Sample v #nput.#
QCvSMpCoreAd230825iN4-AM-20ng-rep2 sample v #Select.# v #Select..# v #nput.#
QCvSMpCoreAd230825iN4-AM-20ng-rep3 sample v #Select.# v #Select..# v #nput.#
QCvSMpCoreAd230825iN4-AM-20ng-rep4 Sample v #Select.# v #Select..# v #nput.#
‘ BaCk |
Figure 19: Analysis Configuration page
For Research Use Only. UM-0087 Revision 3

s : Page 17 of 68
Not for use in diagnostic procedures. age /o



|
P : L LA R PiVAT® Platform User Guide

e Pipeline: The analysis pipeline to be used for the run. If multiple PiVAT Analysis Pipelines are installed on
the PiVAT Platform, they may be selected here

e Parameter: Parameters file selection is optional. Refer to Creating Analysis Parameters section for
instructions to create custom parameters file. Default parameters will be applied if parameters file is
NOT selected

e Run Name: Enter desired name for the analysis to uniquely identify the run.

4. Users may edit sample information such as Sample Name, QC Type as well as edit or skip Sample Files.
5. Users may also select samples using check boxes to define Tumor-Normal Paired and CNV Normal Samples.

- Tumor-Normal Paired definition is required for performing Paired MSI panels, refer to Appendix B:
Microsatellite Instability (MSI) Caller for details.

- CNV Normal Samples definition is recommended for CNV analysis, refer to Appendix C: Somatic CNV
Caller for details.

CNV Normal Samples definition is required for Thalassemia CNV analysis, refer to Appendix D:
v . :
Thalassemia CNV Caller for details.

P-LBX-01 requires at least 1 CNV Normal to be specified (using Define CNV Normal Samples button
as seen in the image below). If sample tumor content is known, it should be specified in the Tumor

W\ Content % column (as a percentage) for improved CNV calling performance. However, calls will still
be done in terms of sample copy number, tumor content solely functions to improve the signal to
noise tuning.

6. Select Next to display the following window: Preview & Launch page. Once user confirms the analysis setup,
select Launch Analysis.

Dashboard Analysis Results Parameters Qadmin v R demo v @ Help

3 Preview & Launch

Create New PiVAT Analysis

‘ 4. Preview & Launch

Email Address: @ Please input E-mail addresses for notification

Panel: oncoReveal Core LBx Panel Pipeline: latest Parameter: Run name: 230620_NDX550760_RUC_0079_AHHS5NTAFX5_CoreA_CNV_Run2_1
Sample Name * Qc Type CNV Normal Polishing Normal Tumor Content %
RDVSMpCoreAd230620iN3-AM-10ng NegCtrl CNV Normal Sample Polishing Normal Sample
RDVSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 sample
RDVSMpCoreAd230620iN3-SCCv1-AF-2p5-10ng-rep2 sample
RDvSMpCoreAd230620iN3-SCCv1-AF-2p5-10ng-rep1 Sample

Back Launch Analysis

Figure 20: Preview & Launch

7. A pop-up message will appear. User may select:

e Start Another Analysis to redirect to Start Analysis page, or
e  Go to Analysis Results to redirect to Results page.

For Research Use Only. UM-0087 Revision 3
L . Page 18 of 68
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@ Congratulations!
Your analysis started successfully.

‘ Start Another Analysis ‘ Go To Analysis Results

Figure 21 Start Analysis: 3. Preview & Launch page

For Research Use Only. UM-0087 Revision 3
L . Page 19 of 68
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Monitoring the Task Status

1. The PiVAT Dashboard will display a summary of analysis tasks, data storage and Task Activity of the User

Group of the user currently logged in.

Dashboard Analysis Results Parameters

Tools Admin

a Help

€@ admin v £ demo v

Quick Start

To start a new PiVAT analysis, click Start Analysis

System Tasks

In Queue / Total

Or for a customized run, Create New Parameters

Start Analysis or Create New Parameters

Your Tasks

Task Activity

1/1/100

Running / In Queue / Total

Hello, friend!

1/100

Data Storage

disk usage / quota

0c /-G

Number Of Users

Start Date

End Date Status

Project Name

102 230620_NDX550760_RUO_0879_A oncoReveal Core LBx Panel (

101 230620 _NDX550760_RUO_0079_4 oncoReveal Core LBx Panel (

100 MY766_Reg_ITD_sample_test_1 oncoReveal Myeloid Panel (M

99 fusionlBx_star_retest_99_lz oncoReveal Fusion LBx Panel

98 fusionLBx_star_retest-rerur oncoReveal Fusion LBx Panel

Group Name

demo

demo

demo

demo

demo

2024-10-10 09:36:26

2024-10-10 09:35:11

2024-10-10 08:33:25

2024-10-08 15:04:38

2024-10-08 14:15:47

Operation

cn
91%
— Abort
2024-10-08 15:19:23 completed
2024-10-08 14:20:50 completed

Figure 22: Dashboard page

For Research Use Only.
Not for use in diagnostic procedures.

Page 20 of 68

UM-0087 Revision 3



=
P i L LA R PiVAT® Platform User Guide
HBic

DSCIENECES

2. The following information is provided for each task row:

e ID: Unique task ID number for current database.

e Task: Analysis name entered by user during analysis setup.

e Panel: Panel selected for the analysis.

e Project Name: Name of the Project associated with the analysis.

e  Group Name: Name of the User Group of the user that initiated the analysis.

e Start Date: Date when the analysis task was created.

e End Date: Date when the analysis task completed or was aborted

e Status: Analysis task status

queued: There are other task(s) running. This task is queued until preceding tasks are finished.

running: This analysis is currently running.

completed: The analysis has completed successfully.

failed: An error occurred, and the analysis did not complete.

aborted: This task was aborted by a user.

e Operation: User may select Abort to terminate an analysis task in running state or Rerun to repeat an
analysis as-is or with edits to analysis setup.

AV NN

[ES LEG Analysis Results Parameters Tools Admin Qadmin v . demo v @ Help
A / Results
Task Activity
ID Task Panel Project Name Group Name Start Date End Date Status Operation
102 230620_NDX550760_RUO_0079_A oncoReveal Core LBx Panel ( = demo 2024-10-10 09:36:26 J— 5 m
101 230620_NDX550760_RUO_0079_# oncoReveal Core LBx Panel ( - demo 2024-10-10 09:35:11
100 MY766_Reg_ITD_sample_test_1 oncoReveal Myeloid Panel (M = demo 2024-10-10 08:33:25 2024-10-10 09:44:46 completed
99 fusionlBx_star_retest_99_lz oncoReveal Fusion LBx Panel -- demo 2024-10-08 15:04:38 2024-10-08 15:19:23 completed
98  fusionlBx_star_retest-rerur oncoReveal Fusion LBx Panel = demo 2024-10-08 14:15:47 2024-10-08 14:20:50 completed
o7 fusionlBx_star_retest-rerur oncoReveal Fusion LBx Panel - demo 2024-10-08 14:15:27 2024-10-08 14:17:30 completed
96 fusionlBx_star_retest_96_lz oncoReveal Fusion LBx Panel -- demo 2024-10-08 13:59:56 2024-10-08 14:12:23 completed m
Figure 23: Analysis Results Task Activity page
For Research Use Only. UM-0087 Revision 3
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View Summary of Task Details

1. Hover the mouse over the task name to view a pop-up summary of analysis.

Dashboard Analysis Results Parameters Qadmin v f.demo v @ Help

A / Results
Task ID: 99

T kA t t Task:  fusionLBx_star_retest .
as Chvi y Panel:  oncoReveal Fusion LBx Panel (P-LBX-03) Filter +

Pipeline:  latest

RDvSMpCoreAd230512iN4-NTC-FD5
RDvSMpCoreAd230512iN4-PB-RT-10ng-FD5
RDvSMpCoreAd230512iN4-sTv2-RT-10ng-FD5

92 fusionlbx_classic_retest_92 oncoReveal Fusion LBx Pane 2024-10-08 11:40:45 completed Rerun

91 Myeloid_ITD_Sample_Run_FLT3 oncoReveal Myeloid Panel ( RDvSMpCoreAd230512iN4-ssRNA-RT-0p025ng-FD5 - failed Rerun

BRVEMNCAradd220512iMA_ccBNA BT An25na CNE

90  core_fusion_retest_90_lates oncoReveal Fusion LBx Panel = demo 2024-10-08 09:36:26 2024-10-08 10:16:16 completed Rerun

ID Task Panel Parameters File:  fusionLbx_startest [version: 2, last updated: 2024-10-08 End Date Status Operation
21:03:56] o

102 230620_NDX550760_RUO_0079_4 oncoReveal Core LBx Panel | A status:  completed —_ =3

101 230620_NDX550760_RUO_0079_# oncoReveal Core LBx Panel | Total Samples: 6
Duration: Oh12min53s

100 MY766_Reg_ITD_sample_test_1 oncoReveal Myeloid Panel ( Created: 2024-10-08 15:04:38 2024-10-10 09:44:46 completed
Completed:  2024-10-08 15:19:23

99 fusionlBx star retest 99 1z onceReveal Fusion LBx Par  User: testing_user 2024-10-08 15:19:23 completed
Email: -

98 fusionlBx_star_retest-rerur oncoReveal Fusion LBx Pand 2024-10-08 14:20:50 completed
Notes:

o7 fusionlBx_star_retest-rerur oncoReveal Fusion LBx Pane -- 2024-10-08 14:17:30 completed
Output:

96  fusionlBx_star_retest_96_lz oncoReveal Fusion LBx Pane __ 2024-10-08 14:12:23 completed
Inputs:

95 core_fusion_retest_95_lates oncoReveal Fusion LBx Pane 2024-10-08 12:51:44 completed

89 BR283_210929_SSM_Test_89_1z oncoReveal BRCA1 & BRCA2 pl - demo 2024-10-08 08:42:50 2024-10-08 02:58:45 completed Rerun

Figure 24: Analysis Task detail.

2. The summary information includes:

e TaskID

e Task name

e Panel

e Pipeline

e Parameters file name

e Task status

o Total number of Samples

e Duration

e (Created and Completed date/time stamps. Note that the time between the Created and Completed
time stamps may be longer than the Duration if the task was queued before starting

e User

e Email address (if configured)

e Output folder location

e Input files

e Arguments

For Research Use Only. UM-0087 Revision 3
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Download Analysis Results

1. Select task hyperlink from list of completed tasks to display the Analysis Task page. Users may download
analysis results, view log file and task information or rerun an analysis task.

Dashboard Analysis Results Parameters Tools Admin Oadmin v S demo v @Help

@& / Results / Analysis Task

230620_NDX550760_RUO_0079_AHH5NTAFX5_. | % oownload unresus | | D) Logtle | | B Tk mfomaton | | sysem Defas
Panel Name: on(ukeveal Core LBx Panel (D LBX-01)

/ \
L~ e~

Q RDVSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 vD £ Download Sample Results

MS| Results CNV Results SNV QC SNV/Indel Results QC Stats

All true positive variants Other variants Default Group All variants before filters

'OCCURRENCES i iant_ VARIANT_CLASS
‘E‘ 1 115256529 T [ RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr1:115256528-115256529 SNV SNV 1
‘E‘ 2 178099012 CA Cc RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr2:178099013-178099013 Deletion deletion 1
‘E‘ 4 1807894 G A RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr4:1807894-1807894 SNV SNV 1
‘E‘ 4 55599321 A T RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr4:55599321-55599321 SNV SNV 1
‘E‘ T 55249071 C T RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr7:55249071-55249071 SNV SNV 1
‘E‘ 7 140453136 A T RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr7:140453136-140453136 SNV SNV 1
‘W‘ 9 139410424 A G RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep3 Sample 7 chr9:139410424-139410424 SNV SNV 1

Figure 25: Analysis Task page with sample selection circled

2. Click the Download Sample Results button to download a zip formatted file with the sample results files.
Click the Download Run Results button to download a zip file containing all sample and run results.

<

Results are shown for the sample selected only. Sample selection drop down is above
- File download is unavailable if the task is in the queued or deleted status.

Users may delete the zip file from this screen. Please verify that analysis data has been downloaded
A and stored in accordance with your organization’s IT policies before deleting data from the PiVAT
system.

3. Analysis outputs may be accessed individually on the GUI via the Browse Downloadable Results page,
accessible by clicking the “Task Information” button on the Results/Analysis Task page, then clicking on
“Browse Downloadable Result Data” on the following Task Information page as shown in the following
images:

For Research Use Only. UM-0087 Revision 3
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Dashboard Analysis t Parameters © admin ~ 2 Admin Gro

# / Results / Analysis Task

20240927-084350 # Download Run Results | | [ togfie | | B Task information | | Sykem Defeutts
Panel Name:lc103 (LC103)

NTC £ Download Sample Results

SNV/Indel Results QcC stats

All true positive variants Other variants Default Group All variants before filters

Figure 26: Analysis Task page with Task Information circled

3.1. Click the Task Information button to display the summary of analysis, this is the same information you
get by hovering mouse over the task name on Analysis Result page.

@ Results / Analys's Task / Task Information

Task Information 20240927-084350

TaskID: 13

Task: 20240927 084350
Panel:  1c102 (LC103)
Parameters File:  --

SA Status: completed

Total Samples: 4

Duration:  0.0:7.0:19.99750199999959
Created:  2024-09-27 08:44:05
Completed: 2024-09-27 08:53:.00
User:  admin

Email: -

Notes:

Qutput:

Inputs:

NTC

PosCtrl
Sample-1-EGFR
Sample-2-TP53
Arguments:

‘ W Bacl(‘ | £ Browsc Downloadable Fesult Data | ‘) Download Task Logs

C Rerun from FASTQ

3.2.

Figure 27: Task Information page with Browse Downloadable Data circled

For Research Use Only. UM-0087 Revision 3
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Admin

# / Results [ Analysis Task | Download Result Files

Browse Downloadable Result Data 0240516 095657

M Delete Zipfie | & M Delete Output
Download Filename Size Date
(4] common. 2ip 43029 kB 2024-08-16 10:01:01
o HotspotCentrol-1.zip 4442 MB 2024-09-16 10:01.02
(4] log.zip 141 MB 2024-0 0:01:02
o output_manifest_.ini T4kB 2024-09-16 10:01.02
o pivat_complete. ini 08 2024-09-16 10:01.02
o system. zip 16.07 MB 2024-08-16 10:01:02

Note: If the output zipfiles have

33. "™

egular output files may still be available via your network drive or through SFTP. Please see this page ta learn more about SFTP.

Figure 28: Browse Downloadable Result Data page

4. A deleted zipfile may be recovered by selecting the Regenerate Zipfile button. This selection is only
available if the files are still present on the system. If the output zipfiles have been deleted, the regular
output files may still be available via your network drive or through SFTP. Refer to the Help page to learn
more about SFTP.

A
5. Click the Back button or @¥ Analysis / Analysis Results / Analysis Task to return to Analysis Task page.

6. Click the Download Task Logs button from Task Analysis page to download task logs. The information is not
available when the task is in the running, queued or deleted status.

A
7. Click the Back button or Analysis / Analysis Results / Analysis Task to return to Analysis Task page.

8. Click the Rerun button for the option to repeat the analysis as-is or with edits to analysis setup.

Confirm Operation

Are you sure you want to rerun this task?

| Cancel ‘ Edit Definition Rerun Immediately

Figure 29: Rerun confirmation message

For Research Use Only.
Not for use in diagnostic procedures.

Page 25 of 68 UM-0087 Revision 3



=
P i L LA R PiVAT® Platform User Guide

BIl©SCIENCES

View Analysis Results

1. Users may navigate across the tabs to view MSI Results, CNV Results, SNV QC, SNV/InDel Results, or QC
Stats. For fusion results, the user may view Fusion Calls, Alternative Splicing, or Expression Controls.

2. Click the SNV QC tab to display summary of Sample Type and Status for a sample.

[ESLEG Analysis Results Parameters Tools Admin Qadmin v f.demo v @ Help

A / Results / Analysis Task

. Apply New
oH
230620_NDX550760_RUO_0079_AHH5NTAFX5_.., | ©* Download Run Results \ D Logfte System Defauts C parameters
Panel Name:oncoReveal Core LBx Panel (P-LBX-01)
B Task Information
RDVSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 # Download Sample Results
SNV QC: Skipped
MSI Results CNV Results SNV QC SNV/Indel Results QC stats
sample_name sample_type status note
RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 Sample Skipped

Figure 30: Analysis Task: QC Summary tab

3. Click the QC Stat tab to display and navigate sub-tabs to view Summary, Coverage Depth, Coverage
Uniformity, and Segment Stats.

For Research Use Only. UM-0087 Revision 3
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Dashboard Analysis Result Parameters Tools Qadmin * Rdemo v @ Help

# / Results / Analysis Task

. Apply New
230620_NDX550760_RUO_0079_AHHSNTAFXS_... | & Download fun Results || [ Logfie system Defaults C parameters
Panel Name:oncoReveal Core LBx Panel (P-LBX-01) .

B Task Information

ROVSMpCoreAd230620iN3-5CCv1-AF-1p0-10ng-rep1 A Download Sample Results

SNV QC: Skipped
MSI Results  CNV Results SNV QC SNV/Indel Results QC Stats

@ Coverage Depth  Coverage Uniformity =~ Segment Stats
BBAM Summary [i] Copy to Clipboard
Stat Sample
Overall:Q=30 91.8
Qverall:Q=20 94.77
Properly Paired Reads 44390710
Properly Paired Read (%) 9368

Figure 31: QC Stats tab

4. Click the SNV/InDel Results tab to display and navigate sub-tabs to view SNV/InDel results. SNV/InDel
results grouping will be displayed according to the Parameters File applied.

Dashboard Analysis Results Parameters Tools Admin @ admin v fdemo v @ Help

A / Results / Analysis Task

System Defaults G ':52:;:::;

230620_NDX550760_RUO_0079_AHHS5NTAFX5_.... ‘ () artter un el ‘ D Logfle

Panel Name:oncoReveal Core LBx Panel (P-LBX-01)

‘ B Task Information

RDVSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 # Download Sample Results

MSI Results CNV Results SNV QC SNV/Indel Results QC Stats

All true positive variants Other variants Default Group All variants before filters

Contains text ...

Chromosome Position Sample_ID SampleType OCCURRENCES Location Variant_Typ
‘E‘ 1 115256529 T C RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 Sample 7 chr1:116256529-115256529 SNV
‘E‘ 3 178916891 G A RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 Sample 7 chr3:178916891-178916891 SNV
‘E‘ 4 1807894 G A RDvSMpCoreAd230620iN3-SCCv1-AF-1p0-10ng-rep1 Sample 7 chr4:1807894-1807894 SNV

Figure 32: SNV/InDel Results tab

5. Click the Download Run Results button download all sample and run results, or click Download Sample
Results to download results for the selected sample.

For Research Use Only. UM-0087 Revision 3
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PiVAT Output Content

Dashboard Result Tools Admin

&

Browse Downloadable Result Data 0240516 095657

Figure 33: PiVAT output displayed on the Browse Downloadable Data page
A successfully completed PiVAT run will create a run output folder which contains the following files/folders:

e individual sample folder(s)
o shown as “HotSpotControl — 1.zip” in the image above
o contains: bam files, samtools log files
o |og folder
o shown as “log/” in the image above
o contains all analysis pipeline run logs
e output manifest file
o named “output_manifest_{PiVAT task ID}”
o shown as “output_manifest_8” in the image above
o this file contains, in json format, a record of all the final variant calling output and log files
e completion semaphore file
o always named “pivat_complete.ini”
o fileis empty
o used to indicate the PIVAT run has completed successfully
e system folder
o always named “system/”
o contains:
= all data exchange (pickle) files
= filter_result sub directory, containing data exchange files and filter and QC processing
logs.
e Note, re-run from “apply new parameters” button will create a new filter_result
subdirectory for the rerun with new parameters
= final_report subdirectory, containing all final report files (pdf, xIsx, and vcf results files),
additional data exchange files, report log files
e Note, re-run from “apply new parameters” button will create a new final_report
subdirectory for the rerun with new parameters

e zips folder

For Research Use Only. UM-0087 Revision 3
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o always named “zips/”
o contains:
= all output listed above (sample folders, log folder, systems folder, output manifest file,
and completion semaphore file).
= Note that output folders exist as zip files within the zips folder.

User password

1. A user can change their own password by selecting the Profile option from the drop-down menu for the
username. The following page is displayed:

H Dashboard Analysis Results Parameters Tools Admin ©QAdminA v 8 GroupAv @ Help

A / Profile

Profile Change Your Current Password

Change Password €
Current Password
New Password

Repeat Password

PiVAT Platform version latest released on 2024-10 ® Pillar Biosciences Inc 2015-2024

Figure 34: Profile page

2. Create new password and then click Update Password to confirm.
3. To exit without changing your password, click o or any option from the Navigation Bar.

- Record the new password in accordance with your organization’s IT policies.

For Research Use Only. UM-0087 Revision 3
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Data Management

1. Begin by clicking Tools on the Navigation Bar and Data Management on the left menu bar to display the
following Data Management page.

2. The Data Management page is used to upload input data (FASTQ) to the PiVAT system for analysis.

3. Storage data is displayed for verification of sufficient free storage before attempting to upload data.

Qadmin v 2 demo v @ Help

Dashboard Analysis Results Parameters Tools Admin

k= IGV A / Tools Data Management

o BB M Data Management Repository to Upload and Manage Input Data for Running Analyses

% Download ROIs Sample data files can be uploaded to this section for use as inputs to the analysis tasks. The Project name corresponds to a folder with the same name in the uploads directory.
p! p! p y ) P p ry.
Sample files used for a task can hence be uploaded to a Project and be used as a bundled input for the Analysis Task.
i Sample Sheet Creation Also you can use SFTP to upload sample data files.( 1 SFTP Guide )
Storage Usage:0.54 GB out of 2000 GB + Create Project
Project Name Number Of Fastgs Date Operation
1c_103_test 0 2024-10-09 15:51:02 Upload File
chao-test 0 2024-10-08 14:06:22 Upload File
1c103_demo 0 2024-10-08 13:52:17 Upload File
<
@© Pillar Biosciences Inc 2015-2024

PiVAT Platform version latest released on 2024-10

Figure 35: Data Management page

4. Input data can be uploaded to a Project listed on the page. To create a new project, click + Create Project.

5. All projects associated with the current user’s User Group are listed on this page. Click the Project Name to
which you wish to upload data and the following modal will be displayed:
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Project Details pata for project: lc103_demo

PiVAT Files  PiVAT Tasks

f'\ Upload File ' Rename Project ﬁ Delete Project

Filename Date Operation

No files in project

Number of fastgs: 0

Figure 36: Project Details modal

6. Click the Upload File button to display the Upload Input Files page. From here users may drag & drop files or
select the files for upload. Once your files are displayed on the page, select Start Upload.

Upload Input Files patator project: 1c103_demo

‘ M Return to project ‘

No files selected for upload yet, file name can only contain characters: a-zA-Z0-9-.

Figure 37: Upload Input Files page

7. Users may also select Rename or Delete the project from the Project Details page.
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- Take caution when deleting a project, as it will result in all input and output data associated with
the project to be deleted.

v Selection of directories for upload is only supported by the Drag and Drop option.
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SFTP Upload/Download

To download files using SFTP (Secure File Transfer Protocol), your installation of PiVAT must have the SFTP
feature enabled by the administrator. Please contact your administrator to confirm if this feature is available. To
use the SFTP feature, SFTP client software is required such as FileZilla or Cyberduck. Use the following settings.

Address: sftp://[IP address of your PiVAT system]
Port: 2225

Username: Your PiVAT username

Password: Your PiVAT password

When uploading is interrupted, the file number and total size may be incorrect, please logout &

v

you to logout and login again.

login to the SFTP client again so the system can refresh. Deletion of corrupted files will also require

Some SFTP clients, FileZilla for example, may run into an infinite loop of retrying an upload when a

<

SFTP Use Example

1. Download FileZilla: https://filezilla-project.org

file exceeds the size limitation. Please terminate it manually.

2. Enter sftp://, followed by the url of the PiVAT system, enter the username and password, as seen below.
The first time you log in to that server, you will receive an “Unknown host key” warning. Select “Always

trust this host, add this key to the cache” and click “OK”

sftp://admin@pivat.pillar.bio:2225 - FileZilla

|
IHost: sftp://pivat.pillar.bio Username: admin
Staws.
Status:
Status:
Status:
Status:
Status:
Status:
Status:
'

Password: eeeesecesce Port: 2225 Quickconnect
UISLUNIELLEU 11011 S€1 Ve

Connecting to pivat2022-1-1.pillar-biosciences.com:2225...

Using username "pillaradmin".

Connected to pivat2022-1-1.pillar-biosciences.com

Retrieving directory listing...

Listing directory /

Directory listing of "/" successful

Connecting to pivat.pillar.bio:2225..

|

| sftp://pillaradmin@pivat2022-1-1.pillar-biosciences.com:2225 ¥ | sftp://admin@pivat.pillar.bio:2225 x

-

| Local site: / v
>
Filename A Filesize Filetype Last modified Permissions  Owner/Group ]
[ ] Unknown host key
Fllohame. i S € The server's host key is unknown. You have no guarantee that :d to any server
| ol J  the server is the computer you think it is.
» ey Details
Applications
Library Host: pivat.pillar.bio:2225
System Hostkey algorithm: ecdsa-sha2-nistp256 256
Users Fingerprints: SHA256:Re+|9pLVg75eD6dwZVuFQ4XU7IsdVO0x8dnu+uD7dr5k
Volumes > 5
BiFi Trust this host and carry on connecting?
Always trust this host, add this key to the cache
cores
ate
2 files and 17 directories. Total size: At least O bytes <” Not connected.
Qarvarll Anal fila fAirantinn | Damata fila Siva kDrnsib, 1 Statie

Figure 38: FileZilla example with unknown host key warning
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3. To upload a file or folder, drag the file or folder from “Local site” (left side of screen), to a folder on the
“Remote site” (right side of screen). For downloads, drag a file or folder from the “Remote site” to a

folder on the “local site”.

([ ) ([ ) sftp://admin@pivat.pillar.bio:2225 - FileZilla
113 =] = = ~ = N

i = - -% ESFO, 8

Host: sftp://pivat.pillar.bic Username: admin Password: eesssssss Port: 2225 -

...... LHECWUIY NS U1 AU uSE [UpIVaU SULLESS I
Status:  Retrieving directory listing of “/adminfuserfupload/upload_test"...

Status: Listing directory jadminjuserjupload/upload_test

Status:  Directory listing of "fadminfuser/upload/upload_test" successful

Status: Connecting to pivat.pillar.bio:2225...

Status: Using username "admin".

Status: Connected to yellowstone.pillar.bio

Status: Starting download of /admin/user/upload/upload_test/dupl_RDvSMpCoreAd230620iN3-SCCv1-AF-2p5-10ng-repl1_S1_L003_R1_001.fastq.gz

sftp://pillaradmin@pivat2022-1-1.pillar-biosciences.com:2225 % | sftp://fadmin@pivat.pillar.bio:2225 % -
Local site: [Users/alexkotlar/test/ ﬂ Remote site: fadminjuser/upload/upload_test
7 PIpenne_anarysis_Interface v
> pivat_platform_aws ? test2 '
> pivat_platform_webapp 7 test_96 'F
> pivat_webapp_us - v
’ pivatnext Filename A Filesize Filetype Last modified Permissions  Owner/Group |
> pivatnext_backup ' .
QCvUDpCF133D1d.. 1,089,30... bam-file 07/21/2023 0... -rw------- 1000 1000 (
Filename A Filesize | Fllstype Last modified QCvUDpCF133D1d1 1,850,392 ba\-fll.s 07/21/2023 0... -rw------- 1000 1000
QCvUDpCF133D1d.. 40,500,1... bam-file 07/21/2023 0.. 1000 1000
QCvUDpCF133D1d1 1,884,056 bai-file 07/21/2023 0... 1000 1000
QCvUDpCF133D1d1 893,449,... bam-file 07/21]2023 0... 1000 1000 (
QCVUDpCF133D1d1 1,902,312 bai-file 07/21/2023 0... 1000 1000
B dup!_RDvSMpCore/ 448,904,... gz-file 07/26/2023 1... 1000 1000
|
|
r
Empty directory. Selected 1 file. Total size: 448,904,249 bytes
Server/Local file Direction Remote file Size Priority  Status
] sftp:ffadmin@pivat.pilla.. ]
JUsers/alexkotlar/test/d.  <<--  [adminfuser/upload/upload_test/dup1_RDvSMpCoreAd23062 448,904,249 Normal Transferring
00:00:04 elapsed o0:00:30 left [l 11.8% 53,215,232 bytes (13.5 MiB/s) l

Queued files (1) | Failed transfers Successful transfers

Figure 39: Filezilla file transfer

Troubleshooting

D@ Queue: 4282 MiB =2} /

s If the system requires a restart, the user should check that all running and queued analysis tasks

have completed before restarting the system.

~  If atask fails due to insufficient disk space, an administrator user can free up space on the system.

There must be at least 100 GB of free space on the system for a task to start.
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To avoid performance issues, do not run other applications on the workstation while PiVAT is

/ running.

If the PiVAT application will not load, contact Pillar Biosciences at (800) 514-9307 or
J support@pillarbiosci.com.

,  If PiVAT is nonresponsive, it is possible to restart PiVAT using the following command:

Open a terminal window
cd /pillar/docker_files
sudo docker-compose down
o Superuser password required
sudo docker ps
o Verify that no docker containers are active
sudo docker-compose up -d
sudo docker ps

o Verify that the required containers are now running.

For Research Use Only. UM-0087 Revision 3
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Legal Notices

PiVAT®, Pillar® are trademarks of Pillar Biosciences, Inc.

[llumina™ is a registered trademark of lllumina, Inc., Ubuntu is a registered trademark of Canonical Ltd.
Chrome is a registered trademark of Google.

Firefox is a trademark of the Mozilla Foundation in the US and other countries.

Filezilla is a trademark of the FileZilla Project

Cyberduck is a registered trademark of iterate GmbH.

Company Information

Pillar Biosciences, Inc.
9 Strathmore Road
Natick, MA 01760

(800) 514-9307
support@pillarbiosci.com
https://pillarbiosci.com
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Appendix A: SNV/Indels Caller

The SNV/Indels analysis reports all SNV and indel variant calls that have passed PiVAT’s filtering criteria based on
parameters set. The output will display true positive SNV and indel variants and annotations.

SNV/Indels Analysis Parameters Setup

Please refer to Creating Analysis Parameters section of this document for instructions on how to create and save
analysis parameters.

1. Navigate to @ Post Filter Parameters page to access the following list of adjustable parameters and default
values in [ ] by tab.

QC Parameters [default]
VCR_FILTER_QUALITY (g-value)

Minimum variant quality acceptance. Default value may change depending on the chosen panel for the
analysis.

VCR_FEATURE_FILTER [True]

Filters variants by the Feature column with NM identifiers. Default is set to True.

VCR_FILTER_QUALITY (g-value)

Minimum variant quality acceptance. Default value may change depending on the chosen panel for the
analysis.

VCR_FILTER_FREQUENCY (pct)

Minimum variant frequency. Default value may change depending on the chosen panel for the analysis.

VCR_FILTER_REPEAT_FREQUENCY (pct)

Minimum variant frequency for repeat regions. Default value may change depending on the chosen
panel for the analysis.

VCR_FILTER_COVERAGE (count) [50]

Minimum total coverage. Default is set to 50.

VCR_FILTER_MIN_RATIO [-2]

Minimum variant read direction ratio. -2 implies variant is on the reverse read while reference on the
forward read. 0 means no preference for forward or reverse read of variant with respective to the
reference. Default is set to -2.

VCR_FILTER_MAX_RATIO [2]

Maximum variant read direction ratio. Setting to 2 implies variant is on the reverse read while
reference on the forward read. Setting to 0 means no preference for forward or reverse read of variant
with respective to the reference. Default is set to 2.

VCR_FILTER_VARIANT_COVERAGE (count)

Minimum variant coverage. (Total Coverage * Variant Read Frequency)
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QC Parameters [default]

VCR_REPEAT_REGION_QUALITY_FILTER (g-value) [30]

Minimum variant quality within a repeat region. Default is set to 30.

PiVAT Output: FINAL_REPORT_CUSTOMER_RESULTS file

The FINAL_RESPORT_CUSTOMER_RESULTS.xIsx file contains SNP/InDel results for all samples within the run.
Definition and/or description of result columns reported in CUSTOMER_RESULTS file sheet tabs are provided

below.
Sheet
Column Nam Definition/Description
Tab(s) olu ame efinition/Descriptio
Sample_ID User defined library ID, derived from FASTQ file name
Type of sample used for analysis. i.e., Sample, NTC, PosCtrl, or
SampleType
plelyp NegCtrl
Chromosome Chromosome number in human genome where variant occurs
Position Base position on given chromosome where variant occurs (hg19)
REF Sequence found in human reference genome (hg19)
ALT Variant sequence found in sample
Location Genomic coordinates of variant (hg19)
All SNV = single nucleotide variant; Deletion = one or more base
Variant deletion; Insertion=one or more base insertion; Delins = "deletion-
Report insertion", variant characterized by both a deletion of one or more
True ! Variant_Type bases AND an insertion of one of more bases on the same allele.
Positi i.e., AGACTA ---> ATTCTA resulting from deletion of GA and
os!tlve insertion of TT or AGACTA ---> ATCTA resulting from deletion of
Variants GA and insertion of T
VARIANT_CLASS Sequence Ontology (SO) terms to identify variant type
Variant_Length Number of affected bases
The net length between the difference of a variant between the
. length of the reference sequence and the alternate sequence.
v t_Net_Length ;
anant_Net_teng Variant_Net_Length = (length of alternate sequence — length of
Reference sequence)
Amplicon_ID Amplicon in assay in which variant occurs.
Variant_Read_Frequency_ Occurrence of var.iant in s.equencing data, as' a percentage of total
(%) sequenced reads in the given segment. (Variant_Coverage /
Total_Coverage)*100

For Research Use Only.
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Sheet
Tab(s)

Column Name

Definition/Description

Variant_Coverage

Number of reads that contain variant in segment.

Total_Coverage

Total number of reads in segment.

Variant_Quality

Measure of variant call quality. Score is from 0 (low quality) to 40
(highest quality)

Variant_Read_Direction_R

atio

Measure of strand bias in variant calling. Value of 0 indicates
variant was found on both the positive strand and negative strand
at equal rates (ideal). Values greater than zero or less than zero
indicate percentage of bias towards the negative strand (negative
values) or positive strand (positive values)

Zygosity

Germline mutation panels only. HETEROZYGOUS = one out of two
alleles contain variant; HOMOZYGOUS = both alleles contain
variant

Consequence

Type of mutation. Examples: frameshift_variant = variant produces
an mRNA transcript that is out of the normal reading frame.
synonymous_variant = variant does not affect amino acid
sequence of final protein due to redundancy of codons.
missense_variant = variant leads to change in amino acid
sequence. inframe_deletion = deletions of 3, or multiples of 3,
which remove whole codon sequences. intron_variant = variant
occurs in intron. splice_region_variant = variant in splice site, may
lead to splicing error in final MRNA transcript. stop_gained =
variant results in premature stop codon in mRNA transcript.

3 prime_UTR_variant = variant occurs in 3" untranslated region
(UTR)

Impact

Impact of variant on normal gene function

Gene_Symbol

Gene name

Gene_ID

NCBI gene ID number

Feature

NCBI transcript identifier

All_Features

List of all NCBI transcript identifiers associated with the variant

HGVSC variant name. Describes position and variant change in

HGVSC gene (nucleic acid) sequence in Feature

HGVSP variant name. Describes position and variant change in
HGVSP . . . .

protein (amino acid) sequence in Feature
Transcript The VEP annotated transcript name (e.g., NM_001127500.3)
¢ dot VEP HGVSc annotation with transcript name removed (e.g.,

c.3912C>T))

For Research Use Only.
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Sheet
Tab(s)

Column Name

Definition/Description

VEP HGVSp annotation with transcript removed (e.g.,

dot . .
P- p.Asp1304=")
Affected exon number in Feature out of total number of exons.
Exon Applies to variants within exon regions only. (affected exon # /
total # of exons)
Affected intron number in Feature out of total number of introns.
Intron Applies to variants within intron regions only. (affected intron # /
total # of introns)
CDS_Position cDNA sequence position in Feature

Protein_Position

Affected amino acid number in Feature

Amino_Acids

Amino acid resulting from variant (reference amino acid / variant
amino acid)

Codons

Position in codon where variant occurs and resulting codon with
variant

Co-
located_Known_Variation

Variants that occur at the same position in publicly available
databases

Strand

Transcribed strand. -1 = negative strand, 1 = positive strand

Repeat

Number of repeat bases, including repeat sequence (if applicable).
i.e. 14G indicates a repeat of 14 Gs

HGVS_Offset

Correction factor to synchronize genomic base position for indels
in repeat regions in negative strand genes. Read alignment uses
left-align paradigm (left most base assumed to be indel; first
genomic position) while HGVS uses right-align paradigm (right
most base assumed to be indel; first cDNA position)

SIFT

Output from SIFT (v5.2.2). PREDICTION (SIFT score). Predicts
impact of variant on protein function. Prediction possibilities:
tolerated, deleterious. SIFT score is a range from O - 1. Scores >
0.05 are tolerated, scores of < 0.05 are deleterious

POLYPHEN

Output from PolyPhen (v2.2.2). PREDICTION (PolyPhen score).
Predicts impact of variant on protein function. Prediction
possibilities: benign, possibly damaging, probably damaging.
PolyPhen score is a range from 0 (benign) - 1 (probably damaging)
and is the probability of variant leading to a damaging mutation.
Benign = variant unlikely to cause damage to protein function.
Possibly damaging = variant likely to cause damage to protein
function but prediction is with low confidence. Probably damaging
= variant likely to cause damage to protein function and prediction
is with high confidence.

For Research Use Only.
Not for use in diagnostic procedures.

Page 40 of 68 UM-0087 Revision 3




P|LLAR

PiVAT® Platform User Guide

Sheet
Tab(s)

Column Name

Definition/Description

Allele frequency of variant found in global population (1000

AF Genomes version Phase 3)

AFR AF Allele frequency of variant found in African populations (1000
- Genomes version Phase 3)

AMR AF Allele frequency of variant found in American populations (1000

- Genomes version Phase 3)

EAS AF Allele frequency of variant found in East Asian populations (1000
- Genomes version Phase 3)

EUR AF Allele frequency of variant found in European populations (1000
- Genomes version Phase 3)

SAS AF Allele frequency of variant found in South Asian populations (1000
- Genomes version Phase 3)

gnomAD_AF Allele frequency of variant found in global population (gnomAD

version r2.1)

gnomAD_AFR_AF

Allele frequency of variant found in African/African American
populations (gnomAD version r2.1)

gnomAD_AMR_AF

Allele frequency of variant found in Latino/Admixed American
populations (gnomAD version r2.1)

gnomAD_ASJ_AF

Allele frequency of variant found in Ashkenazi Jewish populations
(gnomAD version r2.1)

gnomAD_EAS_AF

Allele frequency of variant found in East Asian populations
(gnomAD version r2.1)

gnomAD_FIN_AF

Allele frequency of variant found in European (Finnish)
populations (gnomAD version r2.1)

gnomAD_NFE_AF

Allele frequency of variant found in European (non-Finnish)
populations (gnomAD version r2.1)

gnomAD_OTH_AF

Allele frequency of variant found in Other populations (gnomAD
version r2.1)

gnomAD_SAS_AF

Allele frequency of variant found in South Asian populations
(gnomAD version r2.1)

CLIN_SIG

Clinical significance (ClinVar v201912)

PiVAT_ClinSig

PiVAT clinical significance based on CLIN_SIG and IMPACT

Coverage_Mean

Mean base coverage of all bases within the defined ROI; with
paired end sequencing, merged paired-end reads (forward and
reverse) create a coverage of 1x
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STDEV Standard deviation of mean base coverage

Median base coverage of all bases within the defined ROI; with
Coverage_Median paired end sequencing, merged paired-end reads (forward and
reverse) create a coverage of 1x

Coverage_Max Maximum base coverage of all bases within the defined ROI

PBAM
Stats
Summary | Total Number_Of Reads | Total number of reads on target for all amplicons

Coverage_Min Minimum base coverage of all bases within the defined ROI

Total number of reads contributing to paired end assembly after

Total_Valid_Reads e
filtering

The ratio between Total_Valid_Reads and
On_Target_Ratio Total_Number_Of Reads. On_Target_Ratio = (Total_Valid_Reads /
Total_Number_Of Reads)
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Appendix B: Microsatellite Instability (MSI) Caller

Microsatellite instability (MSI) is measured using MSlsensor (https://github.com/ding-lab/msisensor) in
conjunction with Pillar’s custom MSI46 panel. This software compares the distribution of read lengths at 53
microsatellite (MS) sites in the tumor genome with the same sites in a matched normal reference. MSI status
(instable—MSI-high, or stable—MSS) is determined by the number of sites which differ.

Pooled vs un-pooled MSI Sample Setup

For panels which utilize MSI pooled normal (eg: oncoReveal Core LBx Panel) the user does not need to designate
tumor/normal pairing. For panels which use paired tumor/normal MSlI calling (eg: oncoReveal MSI Panel) The user
must provide a matched normal sample for use as a reference in determining each microsatellite site’s baseline
read length distribution. Ideally this sample should be prepared with the same methodology and sequenced in
parallel with its corresponding tumor sample.

Paired MSI Analysis Setup

This section provides specific instructions to start a paired MSI analysis. Please refer to Start Analysis section on
page 16 for general instructions on how to start a PiVAT analysis.

1. Select Start Analysis from the Quickstart menu or select Analysis from the navigation bar.
2. From the Start Analysis: 1. Start From page select your desired samples.

3. Select Next to proceed.
4

From the Start Analysis 2: Configure Samples for Analysis page, select the MSI46 panel (or other panel that
includes paired MSI analysis) from the drop-down menu and select the desired samples to include in
analysis.

5. Select NEXT to proceed.

6. From the Start Analysis: 3. Analysis Configuration page enter desired Run Name.
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7. For each tumor/normal sample select the appropriate MSI Sample Type from the drop down menu.

Dashboard Analysis Results Parameters Tools Admin Qadmin v N GroupA v @ Help

‘ 3. Analysis Configuration }

Custom Parameters: Custom Parameters to use, if any are defined for the selected panel

QC Type: Whether a sample serves as a control for analysis, and if so, what kind of control:

Panel: oncoReveal MSI Panel (msi46) Pipeline:  latest - Parameter: - Run Name:  20241011-134656
Group Name * Sample Name * QC Type MSI Sample Type
RDVSMpCoreAd231002iN3-AZP03-5-230230-01302 RDvSMpCoreAd231002iN3-AZP03-5-230330-01302 Sample v MSI Tumor Sample v
RDvSMpCoreAd231002iN3-AZP01-5-230230-01300 RDvSMpCoreAd231002iN3-AZP01-5-230330-01300 Sample v MSI Normal Sample v
RDvSMpCoreAd231002iN3-AZP04-5-230230-01303 RDvSMpCoreAd231002iN3-AZP04-5-230330-01302 Sample v Ee\:—:' v
RDVSMpCoreAd231002iN3-AZP02-5-230330-01301 RDvSMpCoreAd231002iN3-AZP02-5-230330-01301 Sample MS! Normal Sample

MSI Tumor Sample

8 PiVAT Platform version latest released on 2024-10 © Pillar Biosciences Inc 2015-2024

Figure 40: Start Analysis: 2. Edit Definition page — define MSI tumor, MSI normal samples.
9. Once all the samples have been paired select NEXT.

10. Review the analysis input and select Launch Analysis to begin the run. The task status may now be
monitored on the PiVAT Dashboard.

PiVAT Output: MSI Results
MSI results are included in the CUSTOMER_REPORTS and SAMPLE_REPORTS xIsx files

Definition and/or description of result columns reported in MSI_RESULTS file sheet tabs are provided below.

Sheet Tab Column Name Definition/Description

Tumor_Sample Unique Sample ID for each MSI tumor sample

Unique Sample ID for each MSI normal sample (in a matched

Normal_Sample pair for un-pooled MSI).

Tumor_Sample_Type The sample type associated with the MSI tumor sample.
MSI Call i i
Sl Ca Normal_Sample_Type The sample ‘type associated with the normal sample from a
Report matched pair
MSI Call Whether the tumor sample exhibits microsatellite instability
- (True = MSI-High, False = MSS)
Total_Number_of_Sites The number of MS sites assessed for a tumor/normal pair

The number of MS sites that are different between the tumor

Number_of_Somatic_Sites
- - = and the matched normal sample
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Sheet Tab Column Name Definition/Description
Somatic_Sites_Ratio The ratio of differing MS sites to total MS sites assessed
Tumor_Sample Unique Sample ID for each tumor sample in a matched pair
Normal_Sample Unique Sample ID for each normal sample in a matched pair
Tumor_Sample_Type The sample .type associated with the tumor sample from a
matched pair
Normal_Sample_Type The sample .type associated with the normal sample from a
matched pair
Target_Name The amplicon ID covering the MS site
Read Count Chromosome The chromosome the MS site is located on
Distribution | pg) start The location of the MS start site (hg19)
Left_Flank The 5-bp sequence to the left (upstream) of the MS site
Repeat_Unit_Bases Thg referean number of repeats and the [repeating sequence
unit] comprising the MS site
Right_Flank The 5-bp sequence to the right (downstream) of the MS site
Number_of_Repeat_Units The number of possible repeating units (1-100)
The number of reads in the tumor sample with a repeat length
T R
MO [ e i specified by Number_of _Repeat_Units field
The number of reads in the normal sample with a repeat
N I_R
ormal_Read_Count length specified by Number_of_Repeat_Units field
Tumor_Sample Unique Sample ID for each tumor sample in a matched pair
Normal_Sample Unique Sample ID for each normal sample in a matched pair
Tumor_Sample_Type The sample .type associated with the tumor sample from a
matched pair
Normal_Sample_Type The sample .type associated with the normal sample from a
matched pair
Target_Name The amplicon ID covering the MS site
Somatic
Sites Chromosome The chromosome the MS site is located on
MSI_Start The location of the MS start site (hg19)
Left_Flank The 5-bp sequence to the left (upstream) of the MS site

Repeat_Times

The reference number of repeats of the repeating sequence
unit

Repeat_Unit_Bases

The bases comprising the repeating unit

Right_Flank

The 5-bp sequence to the right (downstream) of the MS site

Difference

The difference score (0-1) assigned to the MS site between
tumor and normal
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Sheet Tab Column Name Definition/Description
P_Value The p-value associated with the difference score
FDR The FDR-adjusted p-value associated with the difference score
Rank The rank, by p-value, of the MS site
Tumor_Sample Unique Sample ID for each tumor sample in a matched pair
Normal_Sample Unique Sample ID for each normal sample in a matched pair
T S T :nhai;a::jprl:;trype associated with the tumor sample from a
el SEgie T ;h;zs:jp:):crype associated with the normal sample from a
Target_Name The amplicon ID covering the MS site

Germline Chromosome The chromosome the MS site is located on

Sites MSI_Start The location of the MS start site (hg19)
Left_Flank The 5-bp sequence to the left (upstream) of the MS site

Repeat_Times

The reference number of repeats of the repeating sequence
unit

Repeat_Unit_Bases

The bases comprising the repeating unit

Right_Flank

The 5-bp sequence to the right (downstream) of the MS site

Genotype

The repeat lengths of alleles in the Normal sample

For Research Use Only.
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Appendix C: Somatic CNV Caller

There are two copy number variation (CNV) callers implemented within PiVAT, one for cell-free DNA (cfDNA)
panels and the other for non-cfDNA panels, i.e., formalin-fixed paraffin-embedded (FFPE) and tissue. Exon-level
calls are only made for the BRCA1/BRCA2 genes in non-FFPE tissue samples; for the rest of the sample types,
calls are restricted to gene-level only. Both variant calling algorithms work on detecting deviations in the log copy
ratios of amplicon coverage when compared with a normal sample(s) as a baseline. A Dirichlet process-based
algorithm is used for cfDNA samples, and a state space model is used for non-cfDNA samples.

CNV Sample Setup

FFPE/Tissue CNV caller: For the best FFPE/tissue CNV caller performance, 3 to 5 (minimum 2) normal samples,
which are used to normalize calls, are recommended. These normal samples should have similar sample
conditions and preparation processes to the test sample. See the section below for the recommended setting
for CNV analysis.

cfDNA CNV caller: The cfDNA CNV caller requires at least one normal sample for call normalization. The quality
of the calls improves with increasing numbers of normal samples. Please note that the clinical normal samples
work best as normal reference samples. In the absence of clinical normal samples, reference standards may be
used. However, they tend to lower CNA calling sensitivity and specificity.

For both FFPE/Tissue and cfDNA CNV callers, normals should closely match the background of the putative non-
normal samples under test. Please refer to your panel user manual for panel-specific configuration and usage
recommendations.

CNV Analysis Setup

This section provides specific instructions to start a CNV analysis. Please refer to Start Analysis section on page
16 for general instructions on how to start a PiVAT analysis.

1. Select Start Analysis on the left menu bar.

2. From the Start Analysis: 1. Start From page, select your samples
3. Select Next to proceed.
4

From the Start Analysis: 2. Configure Samples for Analysis page, select a CNV panel from the drop-down
menu and select the desired samples to include in the analysis.

5. Select Next to proceed.
6. From the Start Analysis: 3. Analysis Configuration page, enter desired Analysis Name.
7. The samples you have selected will appear in the table as shown below.
8. To define normal samples select “CNV Normal Sample” from the CNV Normal drop down menu.
For Research Use Only. UM-0087 Revision 3
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H Dashboard Analysis Results Parameters Tools Admin Qadmin v R demo v @ Help

Create New PiVAT Analysis

1. Start From ) 2. Configure Samples For Analysis ‘ 3. Analysis Configuration }

Custom Parameters: Custom Parameters to use, if any are defined for the selected panel.

QC Type: Whether a sample serves as a control for analysis, and if so, what kind of control: “NTC", “NegCt PosCt Sample

oncoReveal BRCA1 & BRCA2 plus CNV Run

Panel: Panel (br283) Pipeline:  latest v Parameter: A Name: 20241011-145111
Sample Name * Qc Type CNV Normal
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829-151bp sample ~ NV Normal Sample v
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829 Sample v | pelect v
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829-151bp-merged Sample ~

CNV Normal Sample

RDvSMPpFLT3d240726iM3-F-308-208-AMP158_HD829-merged Sample v

Figure 41: Analysis Configuration page: Set CNV Normal samples

9. If the option is present, Tumor Content % should be specified if known to improve performance. In the
Tumor Content % column enter a value from 1e-8 to 100, representing the tumor content as a percentage

(%) for the sample on that row. If this is left empty the tumor content will be given a default based on the
panel.

Dashboard Analysis Results

Create New PiVAT Analysis

1. Start From ) 2. Configure Samples For Analysis ‘ 3. Analysis Configuration }

Custom Parameters: Custom Parameters to use, if any are defined for the selected panel

Parameters Tools Admin @ admin v . demo v @ Help

QC Type: Whether a sample serves as a control for analysis, and if so, what kind of control: "NTC", "NegCt; PosCt Sample
Panel: oncoReveal Core LBx Panel (p-lbx- Pipeline: latest - Parameter: - Run . 20241011-145258
01) Name:

Sample Name * Qc Type CNV Normal Polishing Normal Tumor Content %
RDvSMpFLT3d240726iM3-F-308-208-AMP158_HD829-151bp Sample v v v 33
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829 Sample v v v
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829-151bp-merged Sample v v v
RDVSMpFLT3d240726iM3-F-308-208-AMP158_HD829-merged Sample v v v

Figure 72: Analysis Configuration page — Set Tumor content

10. For FFPE and Tissue panels: If no normal negative reference samples are provided, at least 10 potentially
positive samples are required to run CNV analysis. Note that samples that fail CNV QC will not be included
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toward the 10 sample requirement. In this setting, the CNV analysis will run with a median percentile
normalization algorithm. The sample setting configuration will be automatically detected by PiVAT. No user
parameter adjustment is needed. In addition, the number of samples with the same CNV type cannot
exceed 30% of all samples. We recommend pooling samples with different CNVs (CNVs with different
exons/genes/lengths) in this setting. Please refer to the panel user manual for specific recommendations
for that panel.

11. The normalized copy number ratio can be found in ‘CNV Calls’ sheet in run and sample level RESULTS excel
file. Note that the “Copy Number Ratio” in PiVAT is defined as the copy number ratio of a potentially
positive sample to that of the negative reference samples (diploid with 2 copy number).

12. Select Launch Analysis on the Preview and Launch page after confirming your analysis settings.

CNV parameters

The following is a list of user adjustable QC parameters and default values for CNV analysis. Please note these
are the PiVAT default values, rather than the default values for your panel. Please consult your panel user
manual for panel-specific defaults and recommendations, before defining custom parameters.

1. CNV_P_VALUE_THRESHOLD

A potential CNV must have a P-Value lower than this threshold to be called. Values are numbers from 0 to
1.

CNV Threshold Grid

The CNV Threshold grid allows the user to adjust the parameters around which CNVs are called. The adjustable
parameters are:
1. Copy Gain Threshold
A potential Copy Gain must have a copy number greater than the Copy Gain Threshold to be called.

2. Enable Copy Gain
Enable Copy Gain must be toggled on to call copy gains.

3. Copy Loss Threshold
A potential Copy Loss must have a copy number less than the Copy Loss Threshold to be called.

4. Enable Copy Loss
Enable Copy Loss must be toggled on to call copy losses.

For Research Use Only. UM-0087 Revision 3
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5. Amplicon Count Threshold
Copy gain/loss must be observed in a number of amplicons greater or equal to this threshold.

Dashboard Analysis Results Parameters Tools Admin QAdminA v R GroupA~¥ @ Help

w wac reiaui vawa

~ CNV Threshold Grid

Gene Symbol Copy Gain Threshold € Enable Copy Gain Copy Loss Threshold € Enable Copy Loss Amplicon Count Threshold
FGFR1 14 «© O 5
FGFR2 14 [ o] @) 5
FGFR3 14 [ o) O 5
ERBB2 14 @ Q 5
PIK3CA 14 «© O 5
EGFR 14 @ @] 5

MET 14 @ @) 5
MAP2K1 14 [ o] @) 5
PDGFRA 14 o« @) 5

KIT 14 «© O 5

Figure 43: CNV Threshold Grid

PiVAT Output: CNV_RESULTS file

Definition and/or description of result columns reported in CNV Calls tab of FINAL_REPORT xIsx files are
provided below.

Sheet Tab Column Name Definition/Description
Sample ID Unique Sample ID for each sample.
Gene ID Simplified gene name for the called CNV segment.

The ratio of the copy number of called CNV segment to the copy

Copy Number Ratio number (2) of a negative normal sample.

Relative Gain or Loss label of the called CNV segment. If the copy
CNV Calls Relative Gain/Loss number ratio is more than the copy gain threshold, it is labeled as
"Gain". If it is less than the copy loss threshold it is labeled as "Loss".

Standard deviation calculated from the copy number ratios of the

Std De . .
v amplicons in the called CNV segment.
P-Value The probability of the CNV segment being CNV neutral.
Amplicon Count Count of amplicons in the called CNV segment.
For Research Use Only. UM-0087 Revision 3
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Sheet Tab Column Name Definition/Description
CNV Start The estimated start location of the called CNV segment.
CNV End The estimated end location of the called CNV segment.
Final_Call The CNV call (either Copy Gain, Copy Loss, or Neutral)
Sample ID Unique Sample ID for each sample
Filtered Filter Reason The reason that the sample is filtered out from the CNV analysis.
CNV
samples Indicate whether the reported sample is “Sample” or “Negative
Sample Type Reference”. This is pre-defined by the user before starting the SA
analysis.
CNV This sheet reports the raw segment coverages of each amplicon for all the samples initially
Segment added to the CNV analysis. The column headers are Amplicon Names and the row indices are
Coverages Sample IDs.

CNV Calls Table
The CNV Calls table contains the CNV calls for the sample selected.

Dashboard Results Tools Admin O admin v 2 System v (7] Help

A / Results / Analysis Task

BR283_210929_SSM_Test

System Defaults C Apply New Parameters
Panel Name:oncoReveal BRCA1 & BRCA2 plus CNV Panel (BR283)

QCVSMpBRCAFFPEGCNVA210929iM1-210928-TV12-rep2 # Download Sample Results
SNV QC: Skipped

CNV Results SNV QC SNV/Indel Results QC stats

‘ (] Logfile

‘ B Task Information

CNV Calls CNV RUN QC Normalized Coverages CNV Sample Quality CNV Exon Calls

Sample ID Copy Number Ratio Relative Gain(Loss) Std Dev Amplicon Count CNV Start CNV End

QCvSMpBRCAFFPEg... BRCA2 Neutral 1.e+00 chr13:32889562 chr12:32972954

QCvSMpBRCAFFPEg... BRCA1 0.96 Neutral 0.01 1.e+00 113 chr17:41197477 chr17:41277777

< »
PiVAT Platform version latest released on 2024-10 @ Pillar Biosciences Inc 2015-2024

-

Figure 44 Analysis Results: CNV Calls Table

Definition and/or description of result columns reported in the CNV Calls table are provided below.
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Column Name

Definition/Description

Sample ID Unique Sample ID for each sample.
Gene ID Simplified gene name for the called CNV segment.
Copy Number Ratio The ratio of the copy number of called CNV segment to the copy number (2) of a

negative normal sample.

Relative Gain/Loss

Relative Gain or Loss label of the called CNV segment. If the copy number ratio is
more than 1, it is labeled as “Gain”. Otherwise, it is labeled as “Loss”.

Std Dev

Standard deviation calculated from the copy number ratios of the amplicons in the
called CNV segment.

P-Value

For FFPE / Tissue CNV caller: P-value of the called CNV segment.

For cfDNA caller: 0 if cfDNA CNV Caller considers the copy number to be non-neutral,
or 1 otherwise.

Amplicon Count

Count of amplicons in the called CNV segment.

CNV Start The estimated start location of the called CNV segment.

CNV End The estimated end location of the called CNV segment.

Exon List The list of the exons in the called CNV segment (only available for BRCA1/2 genes)
CNV Plot

A scatter plot will be displayed for each selected CNV sample under the Normalized Coverages tab. Each point
represents the copy number ratio of a target.

For Research Use Only.
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Dashboard

Tools.

Qadmin v 8 System v @ Help
SNV QC: Skipped

CNV Results SNV QC SNV/Indel Results QC Stats

CNV Calls CNV RUN QC CNV Sample Quality CNV Exon Calls
Sample:QCvSMpBRCAFFPEGCNVA210929iM1-210928-HzMod-rep1

Colored Guidelines: LowerLimit: 0.8 ¥ | UpperLimit:| 12 ¥ Y Axis Range: Min(Default:0): 0 Max (Default

Download CNV Plot
Scale Type: @ Linear () Log

.
.
.
. .
00 .
. .
. ™ e o .
e o . © . )
. . .
. . c . ° . . e ety S e o0 0 o e
.. L, . o 9 DR o . LR . oo
- o o . e o '™ 5 . ° . o o o
. o« % o o ., ., . . Py (X3
. oo ® oo o o —
hd 3 L) >
b Y
Value = Lower Upper
—1 = Limit 7 Limit
epLCL2 @®PDLIMS EEPDT ®HMBS ®8RCA2 @ MED4 @ EDNRB ® POUAF1 ® GEMING @ KRT19 @®BRCA1 SPOP ®NoGene oUTP1g @ HEATRG ®CvBs61 © MAP2KG
®siPAlL3 ToMm1

PIVAT Platform version latest released on 2024-10

© Pillar Biosciences Inc 20152024

Figure 45: Analysis Results CNV Plot
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Genes can be toggled on/off by clicking the name of the gene in the legend. In the example below, the BRCA1

gene has been hidden.

Dashboard

Admin

CNV Results SNV QC SNV/Indel Results Qc Stats

cnvcals | cnvRuN Qe | EEIERUREESEGRIENERE v sample Quality

Sample:QCvSMpBRCAFFPEgCNVA210929iM1-210928-HzMod-repl

CNV Exon Calls

Download CNV Plot

Colored Guidelines: Lower Limi:| 08 w  Upperlimit 12 v ¥ Axis Range: Min (Default0): 0 Maz (D 52 Seale Type: @ Linear () Log

8 -

1

4

2 O
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.

@ . . . . *
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s .

2 . . . * * ot . *

2¢ o . - s - - . . . * et .t ., .

o . . o . . )
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®PLCL2 @ FDLMS EEFD1 MBS @ ERCA2 ®MED4 @EDNRE ®POULFT @®GEMINA | @KRTIS SFOP ®NoGene | @UTPI3 @ HEATRS ®cyese ®MAP2KS
®SIPAILS ToM1

PIVAT Platform version latest relessed on 2024-10

© Pilar Biosciences Inc 2015-2024

Figure 46: Analysis Results CNV Plot — Toggle Gene
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The plot can be saved as a PNG by clicking the blue Download CNV Plot button. Any change made to the plot
will be reflected in the saved image.

Dashboard esult: Admin Oadmin ~ 8 System ~ @ Help

CNV Results SNV QC SNV/Indel Results Qc Stats

CNV Calls CNV RUN QC CNV sampile Quality CNV Exon Calls
Sample:QCvSMpBRCAFFPEGCNVA210929iM1-210928-HzMod-repi

Colored Guidelines: Lower Limit:| 08 w  UpperLimit 12 v ¥ Asxis Range: Min (D 10 Maz (D 52):| 52 Seale Type: @ Linear () Log
8 -
1
4
.z O
a0
.
e . . os * .
2 .. . .
% . ™ se -
i UL . . .
28 . . ¢ . . .
26 .. - s - - . . . * *f e 4 T .
.

2 P . . . . e, oW . . * e s

. ) . .

. . . .
e e e e n". « ™ . - . . ®
e . - 5 e o = .
) . L
10
o
o8
o4
0z
a0
Value = Lower Upper
—1 =" Limit = Limit
PLCL2 @ FDLMS EEFD1 MBS @ ERCA2 ®MED4 @EDNRE ®POULFT @ GEMINA @ KRT19 SFOP ®NoGene | @UTPI3 ® HEATRG ®cyese ®MAP2KS

®SIPAILS ToM1

PIVAT Platform version latest relessed on 2024-10 © Pillar Biosciences Inc 2015-2024  w

Figure 47: Analysis Results CNV Sample Plot — Save Plot as PNG

Note that the plot shows the copy number ratios of all targets in the genes of interest for the panel. The data
points on the plot do not get filtered out by the selected preset filter.
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Appendix D: Thalassemia CNV Caller

The Thalassemia analysis involves comparing the sample to one or more negative reference samples. A state
space model is used to estimate the log copy ratios at each amplicon, which helps reduce noise in the raw
empirical data. To determine the Thalassemia type, the estimated copy ratios are then compared to a list of
known Thalassemia types and the best candidate is chosen using statistical decision theory..

Thalassemia CNV Sample Setup

Please refer to you Thalassemia panel user manual for details on the number of normals for call normalization
to use.

See Error! Reference source not found. section in Appendix C: Somatic CNV Caller for instructions to define CNV
normal samples.

Thalassemia CNV Analysis Setup

1. See CNV Analysis Setup section in Appendix C: Somatic CNV Caller for instructions to setup a Thalassemia
CNV analysis.

2. The THAL_RESULTS excel file is output upon completion of the analysis.
3. Detailed Thalassemia call information is in the “Thalassemia Calls” sheet of the THAL_RESULTS excel file.

4. The fully normalized copy number ratios can be found in “Fully Normalized” sheet in THAL_RESULTS excel
file. Note that the copy number ratio in PiVAT is defined as the copy number ratio of a potentially positive
sample to that of the negative reference samples (diploid with 2 copy number).

Thalassemia CNV QC parameters

See CNV parameters section in Appendix C: Somatic CNV Caller for a list of user adjustable QC parameters.

PiVAT Output: THAL_RESULTS file

Thalassemia results are found in the CNV Sample Diagnosis tab of the run level FINAL_REPORT excel file.

Definition and/or description of result columns reported in FINAL_REPORT excel file at the run level. Sample
level results include only the “CNV Calls” tab.

Sheet Tab Column Name Definition/Description
Sample ID Unique Sample ID for each sample.
Diagnosis Inferred Thalassemia diagnosis

The ratio of the copy number of called CNV segment to the copy

CNV Sample | CopyNumberRatio | | (2) of a negative normal sample.

Diagnosis . - -
- Indicate whether a sample is defined as “Sample” or
Probability p . ”
Negative_Reference” by the user.
. Unnormalized posterior probability of the Diagnosis. Also known as
Log Evidence . ) .. .
Bayseian evidence or normalizing constant. Useful for debugging.

For Research Use Only. UM-0087 Revision 3
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Sheet Tab Column Name Definition/Description
CNV Start Genomic position of start of observed CNV
CNV End Genomic position of end of observed CNV
CNV This sheet reports the raw segment coverages of each amplicon for all the samples initially
Segment added to the Thalassemia analysis. The column headers are Amplicon Names and the row
Coverage indices are Sample IDs.
Sample ID Unique Sample ID for each sample
Filtered CNV Filter Reason The reason that the sample is filtered out from the CNV analysis.
Samples Indicate whether the reported sample is “Sample” or “Negative
Sample Type Reference”. This is pre-defined by the user before starting the SA
analysis.

Thalassemia Type Calls Table

Thalassemia Type is shown under the CNV Results; CNV Sample Diagnosis tab in the Diagnosis column. Potential

alpha Thalassemia types include:

Alpha Diagnosis Name

Thalassemia Profile

a_- 3.7del Alpha 3.7 deletion
a_-_4.2del Alpha 4.2 deletion
a_- 3.7dup Alpha 3.7 duplication
a_- 4.2dup Alpha 4.2 duplication

Alpha Deletion (2.7k or 2.4k or 1.2k)

Alpha deletion of 2.7, 2.4, 0r 1.2

Alpha Deletion (MED or SEA or FIL or THAI or 61.9k or
44.6k or 30.8k or 27.6k or 20.5k)

Alpha subtypes of phillipines, southeast asian, Thai,
or other listed ddeletions

Alpha Duplication (186.8k or 69.4k)

Alpha duplication, subtypes 186.8 or 69.4

Alpha Duplication (134.8k or 121.2k)

Alpha duplication, subtypes 134.8 or 121.2

We also allow for specific combinations of two types to be present. Such combinations will be denoted with a /
(i.e.a_-_3.7del/a_-4.2dup would be an alpha 3.7 deletion and alpha 4.2 duplication). The allowed combinations
are alpha 3.7 del/dup and alpha 4.2 del/dup with any of the remaining subtypes.

Beta subtypes include

BetaDiagnosis Name

Thalassemia Profile

b_FilipenoDel Beta deletion, phillipines subtype
b__118kDel Beta deletion, 118k subtype
b _204Dup Beta duplication, 204k subtype

For Research Use Only.
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B_ChineseDel Beta deletion, Chinese subtype

b 67.8Dup Beta deletion, 67.8k subtype
b_GermanDel Beta deletion, Germansubtype
b_SEA-HPFHDel Beta deletion, South East Asian subtype
b_BlackDel Beta deletion, Black subtype
b_IndianDel Beta deletion, Indiansubtype
b_TurkishDel Beta deletion, Turkishsubtype

b 21kDel Beta deletion, 21.3k subtype
b-TaiwaneseDel Beta deletion, Taiwanese subtype

b_ 7.3kDel Beta deletion, 7.3k subtype

These are only supported as heterozygous variations.

Dashboard Analysis Results Parameters € admin v £ Admin Group v @ Help

A / Results / Analysis Task

20241014-094404 A Download Run Results

‘ B Task Information System Defaults C Apply New Parameters
Panel Name:inheritReveal Thalassemia Panel (THAL131)

RDVGMpTHALD2d200302iM1-aTHAL31 # Download Sample Results
SNV QC: Skipped

CNV Results SNV QC SNV/Indel Results QC stats

‘ O Logfile

CNV Calls CNV RUN QC Normalized Coverages CNV Sample Quality

CNV Sample Diagnosis

‘Copy Number Ratio

Log Evidence CNV Start CNV End

RDVGMpTHALD2d200302i...  Alpha Deletion (MED or SEA... 0.24 1 -265.53 chr16:202365 chr16:231210
RDVGMpTHALD2d200302i...  b_SEA-HPFHDel 0.62 049 -819.54 chr11:5225644 chr11:5248428
RDVGMpTHALD2d200302i...  b_IndianDel 0.62 0.47 -819.54 chr11:5246144 chr11:5266758

PiVAT Platform version latest released on 2024-10 @ Pillar Biosciences Inc 2015-2024
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Figure 48 Analysis Results: Thalassemia Type Calls Table

Definition and/or description of result columns reported in the CNV Sample Diagnosis table are provided below.

Column Name Definition/Description

Sample ID Unique Sample ID for each sample.

Diagnosis The Thalassemia type detected by the “Thal Type Caller” for a sample.

Copy Number Ratio The ra}t|o of the copy number of called Thalassemia CNV to the copy number (2) of a
negative normal sample.
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P-Value P-value of the called Thalassemia CNV.

Relative Gain or Loss label of the called CNV segment. If the copy number ratio is

Relative Gain/Loss o . L
/ more than 1, it is labeled as “Gain”. Otherwise, it is labeled as “Loss”.

Chromosome The chromosome the Thalassemia type call is located on.
CNV Start Min The minimum start position of the detected thalassemia.
CNV Start Max The maximum start position of the detected thalassemia.
CNV End Min The minimum end position of the detected thalassemia.
CNV End Max The maximum end position of the detected thalassemia.

Thalassemia Plot

See CNV Plot section in Appendix C: Somatic CNV Caller for a description of CNV/Thalassemia sample plots, and
how to save plots as PNG files.

Note that for the Thalassemia plot, the copy number ratios are grouped by chromosome and not by the target
genes. The chromosomes can be toggled to show or hide the data points, similar to the CNV plot.

Sample:RDvGMpTHAL172d201202iN1-PB0O9 Download NV Plot
Colored Guidelines: Lower Limit: 0.8~  UpperLimit: 1.2~ Y Axis Range: Min 0 Max HErS|
Scale Type: @ Linear Log
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Figure 49: Thalassemia plot
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Appendix E: SMA Caller

The SMA analysis is based on the double normalization method. The normalization baseline is calculated from
negative reference samples.

SMA Sample Setup

Please refer to you SMA panel user manual for details on the number of normals for call normalization to use.

See Error! Reference source not found. section in Appendix C: Somatic CNV Caller for instructions to define
normal samples to be used as negative references.

SMA Analysis Setup

1. See CNV Analysis Setup section in Appendix C: Somatic CNV Caller for instructions to setup a SMA
Thalassemia analysis.

2. The SMA_RESULTS excel file is output upon completion of the analysis.
3. Detailed SMA call information is in the “SMA Call Report” sheet of the SMA_RESULTS excel file.

4. Each sample’s detailed SMA Report can be downloaded as a PDF file in the “Report” section of the results
page.

5. The fully normalized copy number ratios can be found in “Fully Normalized” sheet in SMA_RESULTS excel
file. Note that the copy number ratio in PiVAT is defined as the copy number ratio of a potentially positive
sample to that of the negative reference samples (diploid with 2 copy number).

SMA QC parameters

See CNV parameters section in Appendix C: Somatic CNV Caller for a list of user adjustable QC parameters.
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PiVAT Output: FINAL_REPORT file

Definition and/or description of result columns reported in SMA Call Report tab of FINAL_REPORT xIsx file are
provided below.

Sheet Tab Column Name Definition/Description
Sample ID Unique Sample ID for each sample.
Gene-Exon Name of the.gene/exon pair, or if a control target, name of the
control amplicon.
SMA Call
Location Genomic coordinates of exon (hg19).
Report
Copy Number Copy number of the gene-exon or of the control amplicon
Copy Number Ratio The copy number ratio of the gene-exon or control-amplicon to the

copy number (2) of a negative normal sample.

SMA Calls Table

SMA Calls table contains the copy number ratios for the sample(s) selected in Select Sample.

Dashboard Admin Oadmin v FEnglish @Help

> Parameters @& / Analysis / Analysis Results / Analysis Task

‘ Analysis Task sma cnv Test-20230602-155203
s Start Analysis

# Analysis Results #» Download Result Zip Files | | [ Logfile | | B Task Information
QCSummary  QCStat  Variant ~ Report
SNV / Indel CNV SMA
Select Sample: ROVGMpTHAL172d201202iN1-PB0S X

Select Reference: ROvGMpTHAL172d201202iN1-PBOS X

SMA Calls
Sample ID Gene-Exon Location Copy Number Copy Number Ratio
RDVGMpTHAL172d201202iN1-PB... SMN1_Ex07 chr5:70241792-70248150 392 1.96
RDVGMpTHAL172d201202iN1-PB... SMN1_Ex08 chr5:70248390-70248554 392 196
RDVGMpTHAL172d201202iN1-PB... SMN2_Ex07 chr5:69366366-69372729 0.00 0.00
RDVGMpTHAL172d201202iN1-PB..  SMN2_Ex08 chr5:69372969-69373133 0.00 0.00
RDVGMpTHAL172d201202iN1-PB... CtrL01.ZNF648.1Q25.3 chrl 2.04 1.02
RDVGMpTHAL172d201202iN1-PB... CtrL02.A0X1.2Q33.1 chr2 201 1.01
RDVGMpTHAL172d201202iN1-PB... Ctrl03.PLCL23P24.3 chr3 2.00 1.00
RDVGMpTHAL172d201202iN1-PB... CtrL04.PDLIM5.4Q22.3 chrd 2.18 1.09
RDVGMpTHAL172d201202iN1-PB..  CtrlOS.TBC1D19.4P15.2 chrd 197 0.98
< RDVGMpTHAL172d201202iN1-PB... Ctrl06.PJA2.5Q21.3 chrs 2.31 116

Figure 50 Analysis Results: SMA Calls table

Definition and/or description of result columns reported in the SMA Calls table are provided below.

Column Name Definition/Description
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Sample ID Unique Sample ID for each sample.

Gene-Exon Name of the gene/exon pair, or if a control target, name of the control amplicon.

Location Genomic coordinates of exon (hg19).

Copy Number Copy number of the gene-exon or of the control amplicon

Copy Number Ratio | The ratio of the copy number of called Thalassemia CNV to the copy number (2) of a
negative normal sample.

SMA Plot

A SMA plot for each sample will be below the SMA Results tab. Each boxplot represents the copy number ratios
of all CNV Normal Samples specified in the run, and the orange data points represent the copy number ratios of
the potentially positive sample. The x-axis represents gene-exon labels, and the y-axis represents copy number
ratio.

Dashboard 4 is Admin O admin ~ &English eHeIp
1> Parameters QC Summary QC Stat Variant Report
SNV / Indel CNV SMA
¢ Start Analysis
Select Sample: RDVGMpPTHAL172d201202iN1-PB09 X
i Analysis Results
Select Reference: RDVGMpTHAL172d2071202iN1-PBOS X

Copy Number Ratio vs Gene-Exon Labels

RDVGMpTHAL172d201202iN1-PB09 [0 CNV-Negtive Sample

25-
2
Q
g
&
T o15-
&
£
=) I
L
3 L. =
B TYT TT Y B bhdubbdsbisdhsdid
2 + & tntdoduoddigs ; i
[e]
o
0.5-
O T N T T T T T T
L = Y T Y, ST B R B B T S N R B s R S Y ]
FE s famanct s Al A Ad s d 0 moea o
Sl TR YSRGS RE 228892880002
Z 2Z 2 Z & = L P N O = = i i A L - =
s ccdc e dopoEs -y SfaEurzECnang
B RB Qoo nsSnEasEEIE TR 2
Z TrLAhuUuwsszwd Uy a g uE <=ay L - o@ O
HNEgEESisgShgsugagszzizgieson
< TEs3Ez883 -3 pEraganggasgR
E0822°5283335z=2258¢222988:34835 ¢
9] G 5 “ 550909 EFG6 95386
Figure 51: Analysis Results: SMA Sample Box Plot
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To save the box plot graph, hover over the graph, and click the “Download plot as a png” icon as with CNV
results..
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Appendix F: Fusion Caller

Pillar Fusion panels detect common fusion transcripts in a simple, multiplex reaction. The output provides likely
fusion transcripts by gene and exon pairs.

Fusion Sample Setup

Control samples are not required for fusion analysis.

Fusion Analysis Parameters Setup

1. Navigate to @ Post Filter Parameters page to access the following list of adjustable parameters and default
values in () by tab. Please note that these are PiVAT defaults, rather than panel defaults. Please refer to
your panel user manual for panel-specific defaults and recommendations.

Tab QC Parameters [default]

STAR_FUSION_COUNT_THRESHOLD (20)

Minimum number of reads in which a fusion is observed
required for fusion to be called as a True Positive

STAR_FUSION_FILTER_THRESHOLDS STAR_FUSION_FFPM_THRESHOLD (200)

Minimum number of reads in which a fusion is observed
per million total reads required for fusion to be called as a
True Positive
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PiVAT Output: STAR_FUSION_RESULTS xIsx file

Definition and/or description of result columns reported in STAR_FUSION_RESULTS file sheets are provided

below.
Sheet Tab Column/Row Name Definition/Description

SAMPLE_NAME Name of sample

FusionName FusionName = LeftGene(LeftExon):RightGene(RightExon)

HGVS Fusion ID in HGVS Nomenclature
the number of RNA-Seq fragments containing a read that

JunctionReadCount aligns as a split read at the site of the putative fusion
junction.
the number of RNA-Seq fragments that encompass the

SpannineErazCount fusion junction such that one read of the pair aligns to a

P grrag different gene than the other paired-end read of that

fragment

Est ) the estimated junction read counts that have been

= corrected for multiple mappings
Est S the estimated split read counts that have been corrected
. - for multiple mappings
Fusion Calls

indicates whether the proposed breakpoint occurs at

SpliceType reference exon junctions as provided by the reference
transcript structure annotations (ex. gencode)

FFPM fusion fragments per million total reads

PROT_FUSION_TYPE

Denotes whether the translated fusion protein is in frame
(INFRAME), frameshifted (FRAMESHIFT), or no result (.)

LeftBreakpoint

Genomic position of the left fusion breakpoint

LeftExon

Exon immediately preceding the fusion breakpoint

RightBreakpoint

Genomic position of the right fusion breakpoint

RightExon

Exon immediately following the fusion breakpoint

FusionBreakpointSeq

Genomic sequence around the fusion breakpoint

JunctionReadCount_filter_result

PASS or FAIL boolean result of Junction Read Count filter

For Research Use Only.
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Sheet Tab Column/Row Name Definition/Description
EEPM filter result PASS or FAIL boolean result of FFPM filter
PiVAT variant call type. “True Positive” if the fusion
Call_Type passes all STAR Fusion filter thresholds
Sample Name Name of Sample
Type of target (“Internal Control” or "3'/5' expression
Type . "
imbalance")
Expression | Gene Gene used as Expression Control target for this sample
Controls — - _
Exons targeted within Expression Control Gene for this
AllTargets
sample
Total read counts over Expression Control Gene targets
Total_counts .
for this sample
Before filtering: total reads Total reads before filtering for a given sample
After filtering: total reads Total reads after filtering for a given sample
Percent of total reads (after filtering)with quality scores
. ()
Overall: q30(%) of at least 30
Overall g20(%) Percent of total reads with quality scores of at least 20
Filtering result: low quality reads | \,mber of reads filtered based on insufficient quality
Filtering result: passed filter Number off reads passing filters
reads
Filtering result: too many n Number of reads filtered due to too many unresolved
Overall reads bases
Stats

Filtering result

: too short reads

Number of reads filtered due to insufficient length

Filtering result

: too long reads

Number of reads filtered for excessive length

Mapped reads

Number of (post filter) mapped reads

Mapped reads

(%)

Percent of total reads (post filter) successfully mapped

Average input

read length

Average input read length

Average mapped length

Average mapped length

Fusion candidate reads

Fusion positive reads
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Sheet Tab Column/Row Name Definition/Description

Control segment reads Number of reads aligned to expression Control regions

Total targeted transcript reads

% total targeted transcript reads
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Appendix G: FASTQ File Name Format

A full description of the lllumina FASTQ Name Format can be found under the "Naming" section here:

https://support.illumina.com/help/BaseSpace OLH 009008/Content/Source/Informatics/BS/NamingConventio

n_ FASTQ-files-swBS.htm

<

G @ @

It is not necessary to name FASTQ files following the Illumina naming convention to analyze them
through PiVAT.

The following terms should be avoided as sample names: “common” and “logs”. Sample names
should not vary by case only.

Sample names are case insensitive when working in Windows or MacOS environments but, case
sensitive when working in Linux. This could result in files being hidden, or overwritten.

Do not use any patient identifiable information in any file names.

For Research Use Only. UM-0087 Revision 3

Not for use in diagnostic procedures.

Page 68 of 68


https://support.illumina.com/help/BaseSpace_OLH_009008/Content/Source/Informatics/BS/NamingConvention_FASTQ-files-swBS.htm
https://support.illumina.com/help/BaseSpace_OLH_009008/Content/Source/Informatics/BS/NamingConvention_FASTQ-files-swBS.htm

