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Notices

Introduction

User Guide for Software Version 3.8
Released April 2025

This guide is a manual for using OGT's Interpret NGS analysis software and is
designed to be used in conjunction with OGT's range of NGS panel products.

Notices

Limitations of Use:

This software product is classified as For Research Use Only. It is not intended for use
in diagnosis or treatment of human or animal diseases.

Symbols Used In This Guide:

Symbol Meaning

A Attention - Denotes critical information that users need to be aware of.

Error Icons - Such as the one shown below, are highlighted in red and to

Unable to create Metric Set continue they must be removed.

This is easily accomplished by simply clicking on the icon.

Overview

Interpret is a powerful bioinformatic tool designed to allow easy and comprehensive
analysis of NGS data generated from OGT's NGS Panel products. The software
functionality is limited solely to OGT's NGS panels - other panels CANNOT be loaded.
The input is raw data in the form of FASTQ files.

Resources Required to Operate Interpret

Access to the software is via a web browser, OGT recommend Google Chrome,
however the data is processed and stored by OGTs NGS analysis pipeline. OGT
provides an installer to manage the process of deploying the software. Please consult
the separate relevant installation guide for further information on this.

Users must ensure that browsers have pop-ups enabled.
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Preparing Data For Analysis

The computational resources required for processing data with Interpret will depend
on the number of samples being processed and the depth of sequencing. As a
guideline we would recommend:

Standard Panels Myeloid MRD Myeloid Fusion
Requirement Minimum Recommended Mini ..
inimum Minimum
Memory (RAM) 16 GB 24 GB 64 GB 48 GB
CPU Cores 8 16 36 16
Storage (Disk space) 500 GB 27TB 500 GB 500 GB
Windows: Any version supporting Hyper-V
Operating System Unix: Any version supporting Docker

Table 1: Minimum and recommended hardware requirements for running Interpret

Preparing Data For Analysis

- Demultiplexed FASTQ files — REQUIRED

For each sample to be processed a pair of corresponding paired end FASTQ files are
required. The software expects the FASTQ files to be compressed with gzip.

Software to demultiplex FASTQ files is not part of the functionality provided by
Interpret and must be implemented prior to loading of the FASTQ files into Interpret.
It is assumed that this will be provided by the sequencing instrument vendor.

- Target Regions File — REQUIRED

The Target Regions File is supplied by OGT with each of our NGS Panel products. The
Target Regions File defines the regions covered by its associated panel. Interpret will
use the regions within the panel file to define range of the analysis.

The Target Regions Files supplied by OGT are in a proprietary format; ONLY files
supplied by OGT can be used by Interpret.

- Protocol File — REQUIRED

The Protocol File defines settings used by the NGS analysis pipeline. A default
protocol is supplied with the panel but additional protocols can be created and stored
within the software.

Interpret User Guide v96-20250820121007

For Research Use Only; Not for Use in Diagnostic Procedures




Login to Interpret

Accessing Interpret

Interpret is accessed through a web browser, all up to date browsers should work,
however we recommend using Google Chrome.

To discover the correct web address of the software please consult the Installation
Guide.

Login to Interpret

The login screen for Interpret will appear as shown below. To login submit the user
name and password for your account.

If you do not have an account please contact your administrator to have one created.

\ A Sysmex Group Company

ogt

Interpret

Username ———

Password

Figure 1. The login window of Interpret

The Dashboard

After successful login the default dashboard page will be displayed as shown below:
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Logging Out of Interpret

\ Home ‘ Batches Samples ‘ Variants ‘ Help & Support &5 Tools 2
\ A Sysmex Group Company
ogt
e > it
Upload FASTQs Run Batch View Batches
Figure 2: The dashboard view of Interpret

Logging Out of Interpret

To logout of the software move the mouse to the user icon on the top right of the

dashboard page and in the drop-down select 'Logout'
2

\ Home ‘ Batches Samples | Variants ‘ Help & Support ‘ETOOIS

Interpret

1 >

D=l
Upload FASTQs Run Batch

& My Account

& Admin Controls
Al 0go
>

ogt

Logout

ond

View Batches

Figure 3: Accessing the logout option of Interpret
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Logging Out of Interpret

The Dashboard View

The dashboard view displayed below comprises 3 sections:

- Menu Bar
- Dashboard buttons to provide function shortcuts
- User account options

\ Home | Batches ‘Samples Variants ‘ Help & Support ‘ﬁTools

& My Account
& Admin Controls
[ Logout

Menu Bar

Interpret =

lDashboard Buttons‘

> i

Upload FASTQs Run Batch View Batches

Figure 4: Annotated view of the dashboard

Menu Bar
The menu bar provides access to the functionality:

- Home- Link back to the Dashboard View

Batches -Setting up and reviewing analysis batches

Samples - Sample related functions

Variants- Provides a means to view all data from a variant centric view
Help & Support -A means to provide feedback as well request support
Tools - Access to any additional tools

\ Home ‘ Batches ‘ Samples ‘ Variants ‘ Help & Support & Tools

Figure 5: The menu bar from the dashboard

Dashboard Buttons
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These provide shortcuts to the common actions required by users.

- Upload FASTQs - Select and upload FASTQ files.
- Run Batch - Run an analysis of a batch of loaded sample files
- View Batches - View the results of the batch analyses

Logging Out of Interpret

ota &
Upload FASTQs Run Batch

ond

View Batches

Figure 6: Shortcut icons on the dashboard view

User Options

The User Options drop down menu gives the user access to a range of administration
tools. Additionally this section of the dashboard displays the build of the genome
being used as well as the version of the software. In this case it is GRCh37 and v3.3.61.

The drop down options are as follows:
- My Account - Your account details

- Admin Controls - Additional options described in detail in the Admin Options

section of the guide
- Logout - Return to the Login page

| ‘ 2V

& My Account
€ Admin Controls
(> Logout

Figure 7: User account options

Loading FASTQ Files

To load FASTQ files, on the dashboard either select 'Upload FASTQs' in the drop down

from the 'Batches' menu item.

\ Home Samples ‘ Variants ‘ Help & Support v | & Tools v
& Upload FASTQs

By Remote Copy FASTQs
& Run Batch
W View Batches

Figure 8: Accessing FASTQ uploads from the menu bar

Or, click on the 'Upload FASTQs' icon on the dashboard page
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Logging Out of Interpret

\ Home ‘ Batches ‘ Samples ‘ Variants ‘ Help & Support v | & Tools v

Interpret

NGS Analysis Software

CytoSure” SureSeq™ ™

>

Upload FASTQs Run Batch

\ A Sysmex Group Company
>

ogt

i

View Batches

Figure 9: Accessing FASTQ uploads via the dashboard short-cut

Either choice opens the Upload FASTQs window.

o Upload FASTQs

€8] Select FASTQ Files

Read 1 Read 2

Paired FASTQs

& Upload Paired FASTQ Files

sample ID

Figure 10: Upload FASTQs form

Initially the window shows an empty table with the heading '"Paired FASTQs" with

column headers for Read1, Read2 and Sample ID.

Paired FASTQs

Read 1 Read 2

Sample ID

Figure 11: Initial view of the FASTQ upload table
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Logging Out of Interpret

To load FASTAQ files users can either click on the 'Select FASTQ files' button to open a
file browser or they can drag and drop files directly.

& Upload FASTQs

File Browser

@) Select FASTQ Files

Paired FASTQs

g & seect FASTa s |
Drag & Dr0p \

ok Upload Paired FASTQ Files

Figure 12: Methods of uploading files to Interpret

AThe software requires all FASTQ files to be compressed by gzip. Any file without
this file extension will not be loaded.

When FASTQ files are loaded the software will try to automatically pair them into
Read 1 and Read 2. This is based on the filenames automatically generated by Illumina
sequencers.

The file matching protocol assumes that a file pair shares the same name up to the
annotation for whether the file is for Read1 data or Read2 data which for Illumina
would be either R1or R2.

For example, with the following pair of FASTQ files:
Read1: Sample-400_R1.fastq.gz
Read2: Sample-400_ R2.fastq.gz

The software would be automatically select the Sample ID as the portion of the file
name highlighted in magenta.

Sample-400_ R1.fastq.gz
Sample-400_ R2.fastq.gz

As there is a Read1 file and Read2 file with the matching file names the software will
automatically pair them. In the first instance the Sample ID is set to Sample-400,
though, this can be easily changed.

These can be seen now populating the '"Paired FASTQs'" table.
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Renaming a Sample ID

& Upload FASTQs

Paired Files
E— /\
Read Sample ID

Automatic Sample Naming /

Figure 13: Automatic pairing of FASTQ files

Renaming a Sample ID

As you can see in the previous screenshot a Sample ID is initially displayed with a red
background as this is the ID that has been automatically generated.

If the Sample ID is not correct then it can be easily modified by clicking on the Sample
ID that needs to be modified.

In the popup, the current Sample ID will be shown.

Sample-400 w

Mate: To create a new sample, enter the sample 1D and press the Enter key

In order to change this, enter the required name in the text box and press enter.

Different_Nam e-.ma| w

Mote: To create a new sample, enter the sample ID and press the Enter key.

The updated name is then displayed.
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Pairing ‘unpaired FASTQ Files

Different_Name-400

Mote: To create a new sample, enter the sample ID and press the Enter key

Done Cancel

Selecting Done updates the display with the new Sample ID

In the example below the background colour has changed to green to represent the
Sample ID for that pair of files has been modified by the user.

() Select FASTQ Files

Paired FASTOS

«-[ Updated Sample Name

Figure 14: Table with updated Sample ID

Pairing ‘unpaired’ FASTQ Files

Sometimes it may be the case that files have been paired incorrectly.
If this is the case and there are files that are not a pair then clicking on the bin icon

[ will remove the samples from the Paired FASTQs table and move them to a new
table called "Unpaired FASTQs".

& Upload FASTQs

4] Select FASTQ Files

Unpaired FASTQs

Paired FASTQs

Figure 15: Table with unmatched FASTQ files

From here they can easily combine as a pair by highlighting one file and then clicking

on the second. When this is done, they are considered to be a pair again and moved
back to the Paired FASTQs table.

Alternatively clicking on the bin icon [ for files in the Unpaired FASTQs table
removes them from the Upload FASTQs page.
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Pairing ‘unpaired FASTQ Files

When files without matching file names are loaded, they are initially displayed in a
panel for Unpaired FASTQs.

However, an alternative pair of read files without matching names such as:
This_ Fastq_ Ril.fastq.gz
and
That_Fastq_R2.fastq.gz

would not be automatically paired. This needs to be completed by the user.

o Upload FASTQs

@) Select FASTQ Files

Unpaired FASTQs

Unpaired Files

Paired FASTQs

Figure 16: Table with unmatched FASTQ files highlighted

Selecting two of these files by shift clicking automatically denotes them to be a pair
and they are moved to the Paired FASTQ panel.

The software will select the Read1 file in the pair to be the first FASTQ file that is

selected, so in the example below ONE_ Fastq_ R1.fastq.gz is selected so it becomes
the Read1 file.

However, initial selection the other file ANOTHER_ Fastq_R2.fastq.gz would have
resulted in the alternative situation

& Upload FASTQs

) Select FASTQ Files

Unpaired FASTQs

ONE_Fastq R1 fastq gz

Figure 17: Selecting an unpaired FASTQ file

The software creates a name for the Sample ID based on the file name for the file
denoted as the Read1 file, but this can be changed by following the protocol for
changing a Sample ID.
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Proceeding with File Upload

& Upload FASTQs

Assigned Name
Paired FASTQS
e s o

Figure 18: Table showing the pairing of unmatched FASTQ files and the automatically assigned name

Proceeding with File Upload

Now that the files have been paired and correct Sample IDs have been assigned, they
are ready to be uploaded.

& Upload FASTQs

(7] Select FASTQ Files
Paired FASTQS
o
o

Figure 19: Manually paired FASTQ files ready for upload

At the bottom of the Paired FASTQs table are 3 parameters that allow tracking of the
upload.

These are:

- An estimate of the amount of time remaining.

- The amount of data uploaded as an amount in Mb out of the total as well as a
percentage completed statistic.

- The proportion of files uploaded.

Track Time Track Data Track Files

Figure 20: Three different metrics for upload of FASTQ files can be monitored

Selection of the "Upload Paired FASTQ Files" button starts the upload process,
though there is an additional check run by the software when there is a Sample ID
that has been automatically assigned.

In this case the user must confirm the Sample ID is correct before the upload is
initiated.
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Proceeding with File Upload

Cence “

Figure 21: Confirmation of automatic Sample ID assignment

Once it has started users are able to track progress of the upload by looking at the
blue progress bars for each of the files. In order for the download to progress it is
important to keep the browser tab open (or in a separate window) while uploading
FASTQs, otherwise the upload will pause.

o Upload FASTQs

Paired FASTQs

Figure 22: Progress bars tracking file uploading

Alternatively there are the tracking metrics displayed which can give a more precise
estimation of how the upload is progressing.

Time Remaining Data Tracking Files Uploaded

Figure 23: Metrics for tracking file uploading

Once the upload is complete, the software asks whether the user would like to create a
new analysis run or to wait. Setting up an analysis will be covered in the next section.
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Remote Copy of FASTQ files

Upload Complete! Would you like to create a new run for the
selected samples?

Figure 24: Popup menu displayed once FASTQ file upload is complete

Remote Copy of FASTQ files

In addition to previous method of loading FASTQ files it is also possible to run a
remote copy of files accessible on the network mounted to Interpret.

This is accessed by Batches drop-down in the menu bar.

\ Home Samples ‘ Variants ‘ Help & Support v ‘ETOOBV

& Upload FASTQs

B Remote Copy FASTQs

& Run Batch
¥ View Batches

Figure 25: Accessing the 'Remote Copy FASTQs' function from the menu bar
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Remote Copy of FASTQ files

Remote copy files on sureseq.loca

>/

Paired FASTQ Files (0)

O Sample ID Read1 Original Name Read1 Len... Read2 Original Name Read2 Length

=13

Figure 26: The remote FASTQ file copy interface

If input FASTQ files are located in a folder which is accessible by the web application,
it is possible to navigate the file system and select FASTQ files for upload to the
system directly from this folder. Upload using this method has the advantage of
avoiding the need to maintain an active web browser during the upload process, as
files are copied in the background. Whether such folders are accessible to the web
application will depend on many factors, including how the software has been
installed. It may be the case that it is not possible to access input data folders, but if
the required folders are not accessible, contact OGT for assistance.

To identify FASTQ files, expand the file tree to the required location. FASTQ files will
be displayed in green, and can be added to the list by double-clicking. Alternatively,
double-click on a folder to add all FASTQ files in that folder. In some browsers,
double-clicking on a folder will instead set the '"root'" location of the file tree to the
selected folder, and it may be necessary to double-click a second time in order to add
the files to the list.

Files can be removed from the list of Paired FASTQ files by selecting the associated
checkbox and clicking the red delete button. Once the required set of FASTQ files have
been selected, click the Copy Files button to begin the upload process. As with

the Upload FASTQ Files section, users then have option of creating a batch from the
selected FASTQ files.

Sample IDs

@ Please note that the Remote Copy interface does not provide a means to modify the sample ID
associated with each FASTQ file - these are instead automatically determined by the name of the
FASTQ file based on the standard nomenclature.
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19

For Research Use Only; Not for Use in Diagnostic Procedures



Remote Copy of FASTQ files

Viewing Samples

Once the FASTQ files have been uploaded the samples will be available to view in the
Samples page

Accessing this is via the Samples button on the dashboard menu bar shown in the
figure below.

\ Home ‘ Batches Variants ‘ Help & Support & Tools

Figure 27: Selection of Samples from the Dashboard menu bar

Samples and status are displayed on the left hand side of the window and when a
sample is selected further information is displayed on the right hand side.

When a sample is first loaded there is no additional information present.

3V Samples
7] < Page10of1(1-100f10) » M Page Size: 25
Sample Status Sample 10384
Status To Do v
10384 To Do
Mother v
8210 To Do
7408 To Do Father v
6937 To Do
Runs v
5881 To Do
4315 To Do
14130 To Do
12878 To Do
11516 To Do
10847 To Do

Figure 28: The initial view of samples in the Sample page

Samples can be searched by entering a part of the sample name in the search box. In
the example below all samples containing "10" are displayed.
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Remote Copy of FASTQ files

¥V Samples

44 4 Page1of1(1-30f3) » M Page Size: 25

Sample Status
o )

10384 To Do
8210 To Do
10847 To Do

Figure 29: Searching for samples containing 10

The status of a sample can be updated. When first loaded, the status will be set to ""'To
Do" and will be updated to "Running Pipeline" once processing has begun. Once
sample processing is complete, the status will be further updated to "In Review'".
Users can assess the results if the analysis and manually update the sample status to
"Completed" as required.

Sample 10384

staws | X v
Mother

Running Pipeline

Father In Review
Completed

Runs v

Figure 30: Modifying the status of a sample in the Sample view

It is also possible to specify the mother and father of a sample if they are also loaded
in Interpret.
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Remote Copy of FASTQ files

Sample 10384

Status To Do v

Mother [l v ]

e eea———

10847
Runs 11516 v
12878
14130
4315
5881
6937
7408
8210

Figure 31: Specifying the mother of a sample

Initially, before any analysis, the run drop-down list will be empty.

Sample 10384

Status To Do v
Mother v
Father v
Runs v

Figure 32: A sample that has not been processed yet having no run data listed

When a sample has been analysed, each run can be accessed from the drop-down
menu. Each run will have a set of data which is displayed by 3 tabs. These are for
general run information, QC metrics and results of the analysis.
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Remote Copy of FASTQ files

The General tab displays basic information about the analysis and provides a link to

batch view.

Sample 10384

Status In Review v
Mother v
Father v

Runs 14 Jan 2021 12:14:27

General QC Metrics Results

Date 14 Jan 2021 12:14:27

Batch CytoSure NGS Batch 00001
Status Completed

Panel CytoSure NGS Panel
Protocol Default Protocol

ISCN seq[GRCh37] (1-22,X)x2

FASTQread1 10384_7_L001_R1_001.fastq.gz

FASTQread2 10384_7_L001_R2_001.fastq.gz

Figure 33: Viewing the General tab for a sample run

The QC Metrics tab gives an overview of the metrics of the sample. The data will be
colour-coded according to the metric set that was defined for the analysis protocol.

There is further information on metric sets in the section of the guide that covers the

admin options.
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Remote Copy of FASTQ files

Sample 10384

Status In Review v
Mother v
Father v
Runs 14 Jan 2021 12:14:27 v

General QC Metrics Results

% Reads Aligned % Duplication

99.63 8.03

Targets Not Covered % Usable On Target Reads
136.0 73.08

Off Target Reads % Reads Mapping Quality 0
17.45 2.71

Average Insert Size Insert size std

206.2 66.3

Uniformity Sample Sex

1.348 0.0

# SegDup Exon Targets Not Covered

15.0

Mean Target Coverage

314.04

% Usable On And Near Target Reads
82.55

Average Quality

331

Eveness

87.5

# Exon Targets Not Covered

15.0

Figure 34: Viewing the QC Metrics tab for a sample run

Finally, the Results tab provides links (in green) to download files from the analysis
as well to view (in blue) the different variants that have been detected.

Sample 10384

Status In Review v
Mother v
Father v
Runs 14 Jan 2021 12:14:27 v

General QC Metrics Results

View SNVs

Download

View CNVs/LOH Calls
BAI

Download

CGH

Download Download

Download

Generate Report

View Translocations
QC

Translocations

Download

Download

Figure 35: Viewing the Results tab for a sample run
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Adding User-defined Variables

Adding User-defined Variables

In order to enable the user to capture and report custom information related to
samples processed in Interpret, the admin controls section provides a means to
create variables of different data types via Admin Controls > Analysis > Manage
Samples > Variables.

¥ Manage Samples

Overview  Variables

{E Manage Sample Variables

+ Add New Variable Category
Save Changes % Discard Changes € return

Figure 36: The manage samples page in the Admin Controls

Selecting Add New Variable Category provides a text box to name the new variable
and clicking Add adds a new sub-tab to the Variables tab.

Create new Variable Category

Name Additional ]

Figure 37: Creating a new variable category named Additional

With the new category called "Additional" generated, users can create variables
associated with the category by selecting Add New Variable.
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Adding User-defined Variables

¥V Manage Samples

Overview  Variables

= Manage Sample Variables

Additional

+ Add New Variable

X Remove Empty Category

=+ Add New Variable Category
Save Changes % Discard Changes € return

Figure 38: An empty custom category named "Additional’

To delete an empty category, click the Remove Empty Category button. To create new
variables in the category, click the Add New Variable button, assign a Name to the
variable, confirm the Category with which it should be associated, and select the
appropriate data type from the DataType drop-down box, then click the Add button.

Add New Variable...

Name Phenotype

Category Additional

DataType v

o

Figure 39: Creating a new variable named "Phenotype’ in a category named "Additional’.
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Adding User-defined Variables

Add New Variable...

Name Phenotype

Category Additional v

DataType [ ext - Multiple Lindiag ]

Integer

Floating Point Number
Percentage

Text - Single Line

True or False

Date

Date and Time

List - Select One

Figure 40: Selecting the appropriate data type for the new variable - in this case, "Text - Multiple Lines”

Once a variable has been created, it will be listed, along with its data type, in the
appropriate category in the Manage Sample Variables section. To delete a variable,
click on the cross next to the variable name.
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Adding User-defined Variables

§¥ Manage Samples

Overview  Variables

= Manage Sample Variables

Additional

+ Add New Variable

Phenotype (Text- Multiple Lines) ¢

+ Add New Variable Category
Save Changes % Discard Changes € return

Figure 41: A custom field named "Phenotype” listed under the "Additional” category

Having been created in the system, custom fields may be populated for each sample

in the Samples view, and will also be displayed in the sample run page whenever the
sample has been processed in a batch (accessible by clicking on the sample row in the C
ompleted Samples table in the Batch Overview page).

¥V Samples
] < Page 10f 1(1-200f20) » " Page Size: 25
Sample Status Sample Sample-1
Status In Review v
CR007-012 In Review
Mother = Sample-1 v
CR007-006 In Review
CR007-001 In Review Father | Sample-1 v
CRO07-008 In Review Runs 20 Oct 2021 13:58:16 v
CRO07-011 In Review General QC Metrics Results Additiona!
CRO07-009 In Review
CR007-007 In Review Phenotype | The phenotype has been defined for this patient:
HP:0000488 Retinopathy Noninflammatory retina disease
CRO07-010 In Review HP:0000556  Retinal dystrophy
CRO07-002 In Review
CRO07-005 In Review
Reviewed ®) Yes No
Sample-4 In Review
Sample-3 In Review
Sample-2 In Review
Sample-1 In Review

Figure 42: Editing the content of the "Phenotype’ field in the Samples page

Interpret also provides a framework enabling the development of plug-ins to import
sample data in bulk from other sources, such as spreadsheets, text files or a LIMS. If
you are interested in importing data in bulk, contact OGT - a suitable plug-in may be
available, or it may be possible to develop a plug-in to satisfy your requirements.
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Running an Analysis

On the dashboard either select '""Run Batch' in the drop down from the 'Batches’
menu item.

X Home Samples ’ Variants ‘ Help & Support &= Tools v

& Upload FASTQs

Bj Remote Copy FASTQs
& Run Batch

# View Batches

Figure 43: Selection of Run Batch from the Dashboard menu bar Batches drop down menu

Or, click on the 'Run Batch' icon on the dashboard page

§ Home ‘ Batches ‘ Samples | Variants | Help & Support ‘ﬁTooIs 2

\ A Sysmex Group Company
>

ogt

Interpret

CytoSure

ta > nd

Upload FASTQs Run Batch View Batches

Figure 44: Selection of Run Batch from the dashboard short-cut buttons

Either choice leads to the initial Run Batch page is as follows:
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& Run Batch

Batch Name *  030.01-07 17:44:08

o - Sample ID

Panel *

FASTQ Read 1

FASTQ Read 1

« Protocol *

FASTQ) Read 2

1 5881 5881_7_LOO1_R1_001.fastq.gz 5881_7_L001_RZ_001.fastq.gz
2 6937 6937_7_L001_R1_001.fastq.gz 6937_7_L001_R2_001 fastq.gz
3 7408 7408_7_L0D1_R1_001 fastq.gz 7408 _7_L0O01_R2_001.fastq.gz
4 8210 8210_7_L001_R1_001.fastq.gz 8210_7_L001_R2_001.fastq.gz
5 10384 10384_7_L0O01_R1_001.fastg.g2 10384_7_LO0O1_R2_001.fastq.g2
6 10847 10847_7_L001_R1_001.fastq.gz 10847_7_L001_R2_001.fastq.gz
7 1516 11516_7_L001_R1_001.fastg.gz 11516_7_L001_R2_001.fastq.gz
Selected Samples (0) ©
] sample ID

FASTO) Read 2

Adding User-defined Variables

Figure 45: Initial view of the Run Batch window

Besides showing the list of available samples there are additional text fields and
drop-down menus.

In order to run an analysis the user needs to

1. Select samples for the analysis
2. Select the correct panel for the samples
3. Select the analysis protocol

Set Batch Name Select Panel

Select Protocol

Panel * \ + Protocol * \ v

& Run Batch

Batch Name * ' 5020.01-06 15:33:39 \

\

Search for Samples

Figure 46: Input fields for the Run Batch window

Optionally users can specify a name for the batch analysis. A default batch name is
provided with the date followed by the time in the format YYYY-MM-DD HH:MM:SS.

In the example below the user has created the batch name CytoSure NGS Batch 00001

& Run Batch

Batch Name * l CytoSure NGS Batch 00001 Panel * +~ Protocol *

Figure 47: Entering a batch name

The samples have been processed with OGTs CytoSure NGS panel so that is the
selection to make from the Panel dropdown menu.
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& Run Batch

Batch Name * | cytosure NGS Batch 00001 Panel * [ v ] Protocol * v

CytoSure NGS Panel

Figure 48: Selecting the appropriate Panel

The user now specifies the protocol that will be used, in this case the Default Protocol.

& Run Batch

Batch Name * | cytosure NGS Batch 00001 Panel * | cytosure NGS Panel ~ | Protocol * [ Default Protocol v ]
Default Protocol

Mosaic Protocol

Figure 49: Selecting the protocol to use for processing the batch

Panel-Protocol Compatibility

@ Only protocols whose Pipeline Type are included in the list of pipeline types supported by the
selected Panel will be listed in the Protocol drop-down list. Additionally, if any Pipeline
Capabilities supported by the protocol are not supported by the selected panel, a warning will be
displayed indicating which processes will not be run.

Lastly, the user specifies the samples to be analysed.

There may be a large number of samples loaded into the system, so to enable easier
sample selection it is possible to add a search term. In this case the user is looking for
all samples containing the number 5. Additionally, search terms are independent of
the case used.

& Run Batch
Batch Name * | yto5ure NGS Batch 00001 Panel * | cytosure NGS Panel ~ | Protocol * | pefault Protocol v

E

5881_7_L001_R2_001.fastq.gz

7 11516 11516_7_L001_R2_001.fastq.gz

4315_7_L001_R2_001 fastq.gz

Figure 50: Filtering loaded samples with a search term

Selecting the checkbox next to a sample moves a loaded sample into the Selected
Samples table.

Interpret User Guide v96-20250820121007
31

For Research Use Only; Not for Use in Diagnostic Procedures



Adding User-defined Variables

& Run Batch
Batch Name * ' ¢yiosure NGS Batch 00001 Panel * ' ¢yro5ure NGS Panel v Protacol * | pefauit protocol v
Search for Sam

5 10384 10384_7_L0O01_R1_001 fastq.gz 10384_7_LO01_R2_001.fastq.gz
@ | 6 10847 10847_7_L001_R1_001 fastq.gz 10847_7_L001_R2_001 fastq g2
7 11516 1516_7_L001_R1_001 fastq.gz

11516_7_L001_R2_001.fastq.gz

selected samples (4) *
D Sample ID FASTQ Read 1
1 5881

2 6937

Onoo
S
@

Figure 51: Adding a sample to an analysis batch

Clicking on the minus icon = will remove the sample from the Selected Samples
tables.

& Run Batch

Batch Name * | cytosure NGS Batch 00001 Panel * | cytosure NGS Panel ~ | Protocol * | pefauit Protocol v

Search for Samples

y Sample ID
7] D * Sample ID FASTQ Read 1 FASTQ Read 2
5881_7_L001_R1_001 fastq.gz 5881_7_L001_R2_001.fastq.gz

6937_7_L001_R1_001 fastq.gz 6937_7_L001_R2_001.fastq.gz

7408_7_L001_R1_001 fastq.gz 7408 7_L001_R2_001.fastq.gz

Selected Samples (10) *

sample ID

5881

001_R1_001.fastq.gz
10384_7_L001_R1_001.fastq.gz

10847_7_L001_R1_001.fastq.gz

11516_7_L001_R1_001.fastq.gz

8210_7_L001_R2_001.fastq.gz
10384_7_L001_R2_001.fastq.gz
10847_7_L001_R2_001.fastq.gz

11516_7_L001_R2_001.fastq.gz

FASTQ Read 1

5881_7_L001_R1_001.fastq.gz

6937_7_L001_R1_001.fastq.gz

FASTQ Read 2

5881_7_L001_R2_001.fastq.gz

6937_7_L001_R2_001.fastq.gz

= 3 7408 7408_7_L001_R1_001.fastq.gz 7408_7_L001_R2_001.fastq.gz
- e 8210 8210_7_L001_R1_001.fastq.gz 8210_7_L001_R2_001.fastq.gz
- 10384 10384_7_L001_R1_001 fastq.gz 10384_7_L001_R2_001.fastq.gz
@ ¢ 10847 10847_7_L001_R1_001 fastq.gz 10847_7_L001_R2_001.fastq.gz
-k 11516 11516_7_L001_R1_001 fastq.gz 11516_7_L001_R2_001.fastq.gz
-BE 12878 12878_7_1001_R1_001 fastq.gz

12878_7_L001_R2_001.fastq.gz

—=> Run Analysis

Figure 52: Removing a sample from an analysis batch

When all selections have been made the run can be started by selecting
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& Run Batch

Batch Name * ' cyto5ure NGS Batch 00001 Panel * | cytosure NGS Panel ~ | Protocol * | pefault Protocol v

Search for Samples by Sample ID

w D + Sample ID FASTQRead 1 FASTQ Read 2

Selected Samples (10) *
D Sample ID

DOoO0DDOD0D0D0D

12878_7_1001_R1_001 fastq.gz

® U
3
E

- Run Analysis

Figure 53: Starting an analysis

AIf the selected protocol has ""Enable CNV and LOH Calling" set to "Yes", CNVs
will be detected by comparison with a set of reference samples which need to be
defined in the protocol as either "All Batch Samples" or a specific set of reference
samples whose FASTQ files have already been uploaded and designated to the system
by the user.

In the latter case, OGT may provide a set of data files that can be used as a reference
set for CNV analysis. As more samples are processed users may extend the reference
pool by adding any samples they believe are suitable as controls for CNV calling. A
user can modify samples designated as reference pool in the protocol in Admin
Controls-Manage Samples-Protocols.

If CNV calling is enabled without a reference data set being defined, then, on
selecting , the following error will be displayed.

The selected Protocol includes CNV calling but no references

have been added.
Invalid Protocol

Please update the protocol with the required references or turn
off CNV calling.

Figure 54: Error message for using an invalid protocol
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Click on the message to remove the warning and select Admin Controls > Analysis >
Protocols to set reference samples. More details are in the Protocols section of this
User Guide.

Otherwise, a popup presents the chosen files and selected parameters. Following this
there is a request for confirmation and upon confirmation the analysis run will be
initiated.

Name CytoSure NGS Batch 00001

SureSeq Panel  CytoSure NGS Pane

Protocol Default Protoco

Samples (10)

Figure 55: Window requesting confirmation to run an analysis

Selecting Will start the analysis and the display will change to show information
about batch being analysed.

Within this there is an overview window providing an overview of the analysis and a
sample window giving information about the status of each sample.
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Batch - CytoSure NGS Batch 0001 Overview window
Z
V Overview /
Operator admin Date 8Jan 2020 12:17:35
Panel CytoSure NGS Panel Status Waiting to start
Protocol  Default Protocol MultiQC Report ~ Currently unavailable

el B File Status Bj Copy Batch M Stop Batch B Generate Re|

sample Stage Progress
5881 Waiting to start °
6937 Waiting to start °
7408 Waiting to start °
8210 Waiting to start °
10384 Waiting to start °
10847 Waiting to start °
11516 Waiting to start °
12878 Waiting to start °
14130 Waiting to start °
4315 Waiting to start °

Sample window

Figure 56: The batch processing view with the overview window and sample window highlighted

Initially the status of the samples will be listed in the overview window as "Waiting to
start"

Batch - CytoSure NGS Batch 0001

¥ Overview
Operator admin Date 8Jan 2020 12:17:35
Panel CytoSure NGS Panel Status Waiting to start
Protocol  Default Protocol MultiQC Report ~ Currently unavailable

S B File Status B§ Copy Batch M Stop Batch B Generate Re

sample Stage Progress
5881 Waiting to start °
6937 Waiting to start °
7408 Waiting to start °
8210 Waiting to start °
10384 Waiting to start °
10847 Waiting to start °
11516 Waiting to start °
12878 Waiting to start °
14130 Waiting to start °
4315 Waiting to start °

Figure 57: Initial batch status before analysis starts

Waiting for a reference to be generated

If a reference pool needs to be generated the status shown in the batch overview will
report this and provide a means to track progress of the reference pool creation.
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¥ Overview
Operator admin Date 8Jan 2020 14:51:53
Panel CytoSure NGS Panel Status Pre-processing Reference Samples - 1/9, Alignment
Protocol  Default Protocol MultiQC Report ~ Currently unavailable

V Overview
Operator admin Date 8Jan 2020 14:51:53
Panel CytoSure NGS Panel Status Pre-processing Reference Samples - 1/9, Counts
Protocol  Default Protocol MultiQC Report ~ Currently unavailable

Figure 58: The analysis status in the overview window, highlighted, showing reporting the status of pre-processing of the reference samples

The status of reference building can also be tracked in the View Batches window
which is discussed in the View Batches section of this User Guide.

W Batches

Actions for selected:  x

Name Panel Protocol Number of Samples Status Date

v

CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Pre-processing Reference Samples - 5/9, Alignment 8 Jan 2020 14:51:53

Figure 59: Reference building status being shown in the View Batches window

If the protocol performs CNV analysis and samples in the analysis are to be used to
generate the reference pool against which to make CNV calls then the overview will

report the combining of the reference samples.

Once the reference samples have been aligned and counted, they are combined into a
pool for the CNV analysis

v Overview
Operator admin Date 8Jan 2020 14:51:53
Panel CytoSure NGS Panel Status Pre-processing Reference Samples - Combining
protocol  Default Protocol MultiQC Report  Currently unavailable

Figure 60: The analysis in the over window, highlighted, reporting the combining of the reference samples into a pool

Samples will be queued until there is capacity available in the pipeline. Once this is
available the software will start processing the samples sequentially. The stage of the
process is updated and the overall progress can be monitored in the progress bar.
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V¥ Overview
. o
operator  admin Date §Jan 2020 14:51:53 Overview of sample analysis
Panel CytoSure NGS Panel Status Running - 0/10 samples completed
Protocol  Default Protocol MultiQC Report ~ Currently unavailable
Progress of current sample
e B File Status B§ Copy Batch M Stop Batch B Generate Report
sample Stage Progress
5881 Running - FASTQ File QC —w
6937 Waiting to start °

Figure 61: The batch view showing progress of analysis

Once analysis started the stage of each sample is displayed and can be followed

Sample Stage Progress

5881 Running - FASTQ File QC [—]
sample Stage Progress

5881 Running - Counts —_—
Sample Stage Progress

5881 Running - Target Coverage

sample Stage Progress

5881 Running - Variant Calling

Sample Stage Progress

5881 Running - Variant Annotation

sample Stage Progress

5881 Running - LOH calling

sample Stage Progress

5881 Running - CNV Calling

sample Stage Progress

5881 Running - Importing Results

6937 Running - Initialisation -

Figure 62: Tracking progress of a sample processing

Once a sample has been analysed the overview updates the count and a summary of
the analysis is displayed in a Completed Samples table.
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Batch - CytoSure NGS Batch 0001

V Overview
Operator admin Date 8Jan 2020 14:51:53
Panel CytoSure NGS Panel Status Running - 1/10 samples completed

Protocol  Default Protocol

MultiQC Report ~ Currently unavailable

I/ Overview of sample analysis

C B File Status 85 Copy Batch B Stop Batch =
sample Stage Progress
5881 Completed
6937 g - Counts N
7408 iting to start .
8210 Waiting to start °
10384 Completed sample K waitngtostart -
10847 Waiting to start °
11516 °
12878 °
14130 °
4315 .
For selected, view: Completed samples
sample View #SNVs #CNVs #LOH Report Qc =
5881 @B sNvs 8 CNvsioH & VeF B Logs 2,754 8 16 = View
Figure 63: The first completed sample is displayed below the samples to be processed
Batch - CytoSure NGS Batch 0001
¥ Overview N
operator  adrmin Date 8Jan 2020 14:51:53 Overview of sample analysis
Panel CytoSure NGS Panel Status
protocol  Default Protocol MultiQC Report 3 MultiQC
Completed samples
fe} B File Status 85 Copy Batch M St @ Generate Report /
For selected, view: Completed Samples
Sample View #SNVs #CNVs #LOH Report o] =
i 5881 @0 SNvs 0 CNVs/LoH & VCF I Logs 2,754 8 16 = View
6937 & vcF B Logs 2,695 13 15 = View
7408 & vcE W Logs 2,740 7 12 o} View
8210 & vcF B Logs 2,666 10 16 = View
10384 & vcE W Logs 2,650 4 17 = View
10847 & veF B Logs 2,669 5 13 = View
11516 B sNvs M CNVsLoH e VCF B Logs 2,571 7 16 = View
12878 M sNvs M CNVsloH & VCF B Logs 2,627 14 18 5} View
14130 & vcE W Logs 2,614 18 14 = View
4315 M SNvs B CNVs/LOH & VCF B Logs 3,366 18 5 = View

Figure 64: An analysis with all samples analysed

There is no need to wait until all samples have been processed to view the results for

a completed sample.

This will be discussed in the Viewing Analysis Results section of the manual.
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Viewing Analysis Batches

On the dashboard either select ''View Batches' in the drop down from the 'Batches’
menu item.

\ Home Samples ‘ Variants ‘ Help & Support & Tools

& Upload FASTQs
B Remote Copy FASTQs
& Run Batch

W View Batches

Figure 65: Selecting View Batches from the menu bar drop down menu

Or, click on the 'View Batches' icon on the dashboard page

\ Home ‘ Batches ‘ Samples | Variants | Help & Support ‘ﬁTooIs 2

X A Sysmex Group Company

ogt

Interpret

CytoSure

e > nd

Upload FASTQs Run Batch View Batches

Figure 66: Selecting View Batches from the dashboard shortcut buttons

The Batches are presented in a table as below.
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W Batches

Actions for selected:  x

Name Panel Protocol Number of Samples Status Date User

CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Waiting to start 10 Jan 2020 11:38:27 admin

CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Completed 8Jan 2020 14:51:53 admin

Figure 67: Initial view of the Batches window

As with other tables in Interpret where there is a column selector icon E a user can
add or remove columns from the display

W Batches

Column Selector
Actions for selected:  x \

Name Panel Protocol Number of Samples Status Date User

Figure 68: Column selection options for the Batches window

Column names annotated with a tick are in the current display and changes can easily
be made to add or remove columns

Select Displayed Columns =
Name
Panel
Protocol
Number of Samples
Status
Date

€ € € € < < K«

User
Samples

Figure 69: Selection of columns to display in the Batches window

By default, all batches are presented in the first instance but these can easily be
filtered.

Where the column header has a text field, users can type in a search term and all
batches with that text contained somewhere in the name, will be retained. The text
search is independent of lower- or upper-case letters, "'Demo'" will return the same
samples as "demo".
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Alternatively, where there is a drop-down menu selecting one of the values in the
menu will lead only to the batches matching the selection being displayed, for
example, below only batches that have completed will be displayed.

4 Batches
Actions for selected: X

Name Panel Protocol Number of Samples Status Date User =

. i
v v v v
CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 10 Jan 2020 11:38:27 admin
CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Waiting 8Jan 2020 14:51:53 admin
Running

Failed

Killed
Transferringfastqs
Preprocessing

Figure 70: Filtering batches on status

Lastly, there are date fields, allowing selection of batches run within a set time frame.

4 Batches
Actions for selected:  x
Name Panel Protocol Number of Samples Status Date User =
v v v = 2 e v
CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Completed @ anuary 202 > » admin
CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Completed admin
[10]

Figure 71 Filtering batches on date of processing

Deleting Batches

In the batch view it is possible to delete batches. When first opened there is a greyed
out Delete button in the display.

If a batch is selected it is highlighted in blue and Delete button is now active, Clicking
the delete button will delete the batch from the software.
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W Batches

Actions for selected:

Name Protocol Number of Samples Status Date User
o > e
v v v ) v

M Batches /> Delete
Actions for selected:

Name Panel Protocol Number of Samples Status Date User =
P > o
v v v ¢ ) v
CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Completed 10 Jan 2020 11:38:27 admin
CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Completed 8Jan 2020 14:51:53 admin

Figure 72: Selection of a batch to delete highlights the delete button

If the delete button is selected there will be a popup box requesting confirmation of
the deletion.

Selecting will lead to the batch being deleted.

A Once a batch is deleted it CANNOT be recovered.

you want to delete batch CytoSure

Figure 73: Popup box requesting confirmation of batch deletion

Individual Batches

Clicking on a row in the View Batches page will open a new page showing the selected
batch in more detail.

There are 3 parts to the information provided,
1. Overview
The overview provides information about the analysis
2. Batch Functions
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The batch functions allow users to download files form the analysis, repeat the
analysis or generate a report

3. Sample Details

In this part there is the headline information form the run about each sample
such as the number of SNVs and CNVs called.

Batch - CytoSure NGS Batch 00001 Overview Batch Functions Sample results
7 T
V¥ Overview /
Operator admin Date 14 Jan 2021 12:14:27
Panel CytoSure NGS Panel Status Completed
Protocol  Default Protocol MultiQC Report 1 MultiQC
] B File Status Bj Copy Batch B Stop Batch Generate Report J /
For selected, view: Completed Samples ‘
] Sample - View #SNVs #CNVs #LOH # Translocations Report QC =
SNVs/Indels
[].. 10384 EE SNvs  EH CNVS/LOH  HH Translocations B Logs 2,774 2 31 0 =} View
Translocations
CNVS/LOH Calls .. 10847 EE SNvs BB CNVs/LOH  EE Translocations W Logs 2,786 2 B 0 B View
.. 11516 EE SNvs BB CNVS/LOH  BE Translocations W Logs 2,685 5 38 0 B View
... 12878 EE SNvs BB CNVs/LOH B8 Translocations W Logs 2,731 6 34 0 5] View
.. 14130 EE SNvs BB CNVs/LOH  BE Translocations [ Logs 2,734 4 31 0 B View
[].. 4315 EE SNVs BB CNVs/LOH  HB Translocations W Logs 3,514 4 16 0 B View
.. 5881 EE SNvs BB CNVS/LOH  HH Translocations W Logs 2,883 5 33 0 %] View
O .. 6937 EE SNVs BB CNVs/LOH  EB Translocations W Logs 2,815 8 34 0 B View
1. 7408 EE SNvs BB CNVS/LOH B Translocations W Logs 2,846 6 25 0 @ View
.. 8210 EESNVs B CNVS/LOH  EE Translocations W Logs 2,780 5 39 0 B View

Figure 74: The sections of the batch analysis window

Batch QC

Included in the Batch page are two QC reports.

In the batch overview there is a link to a MultiQC report which gives an overview of all
the samples that were in the batch.

Additionally, each sample in the completed table has a FastQC report for each read
file.

Examples of both of these QC reports are shown below.
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Protocol ~ Default Protocol

] B File Status Bj Copy Batch

For selected, view: Completed Samples

Batch - CytoSure NGS Batch 00001

v Overview
Operator admin Date
Panel CytoSure NGS Panel Status

MultiQC Report

B Stop Batch

U Sample S View
SNVs/Indels
(.. 10384 = s
Translocations
CNVS/LOH Calls = U2 B SNV
.. 11516 = s
.. 12878 S0
(.. 14130 = snvs
(). 4315 = s
(.. 5881 o s
.. 6937 = snus
.. 7408 = s
). 8210 & snus

14 Jan 2021 12:14:27

Completed/

1 MultiQC

B CNVs/LOH

BB CNVs/LOH

EE CNVs/LOH

BB CNVs/LOH

BB CNVs/LOH

EE CNVs/LOH

B} CNVs/LOH

EE CNVs/LOH

B8 CNVs/LOH

BB CNVs/LOH

Generate Report

EE Translocations

BB Translocations

EE Translocations

B8 Translocations

B Translocations

EE Translocations

EE Translocations

EE Translocations

EE Translocations

EB Translocations

B Logs
B Logs
B Logs
B Logs
B Logs
B Logs
B Logs
B Logs
B Logs

B Logs

Batch QC

#SNVs
2,774
2,786
2,685
2,731
2,734
3,514
2,883
2,815
2,846

2,780

#CNVs

U e L U A A O U1 NN

#LOH

31

33

38

34

31

33

34

25

39

Sample QC

# Translocations

©o © o o © © o o o o

Report

[E)

m D @ 5 & & B 2@

QC
View
View
View

View

View

View

View

View

Figure 75: Links to QC reports for a batch and a sample

MultiQC

MultiQC is a reporting tool for the whole batch of samples. It parses summary

statistics from results and log files generated by other bioinformatics tools.

When you launch MultiQC, it recursively searches through any provided file paths for
specific files. These files are parsed for relevant information and used to generates a
single stand-alone HTML report file. It also saves a directory of data files with all
parsed data for further use downstream. To save MultiQC report to user's computer,

right click on the page, and choose "Save as...".

Additional information about MultiQC can be found in the next section of this guide.
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Multiec. Quality Control Report

vig

CazelEEs Project name: CytoSure NGS Batch 0001(1) 3
Panel: CytoSure NGS Panel g
CHEETETETE] Genome build: GRCh38
Analysis performed by: admin
Insert Sizes Samtools Number of samples in a batch: > A
Report generated on: 20200108, 19:45 Ogt
Samtools A
Percent Mapped A Sysmex Group z
Company
fastp k2
"
Fitered Reads OGT's summary table “
Duplication Rates i Copy table | i Configure Columns | JliPlot | Showing "% rows and "/; columns.
Sequence Qualty sample Name ~ Mapped reads  Duplicated reads  Avg.quality  Avg.insertsize  Insertsizestd.  MPQ=0  On-arget $250bp  Off-target Meancov. Notcovered  Evennessscore  Fold-80  Sex (2]
GC Content 10_bam 99.62% 807% 33.10 20320 6190 317%  |73271% 8229%  [17.71% 34815 146 8758% 1334 Female
N
Contont 1_bam 99.55% 908% 3310 21860 7020 275%  71.95% 8281%  17.19% 34421 138 87.67% 1339 Female
2_bam 9963% 10.75% 310 20630 6420 289%  7218% B156%  18.42% 55651 122 8779% 1328 Female
3_bam 99.64% 860% 3310 21060 66.00 206%  7241% 8223%  17.77% 38159 142 87.16% 1353 Female
4_bam 99.56% 848% 3310 20450 65.80 290% | 7348% 8281% | 17.19% 3672 137 8751% 1346 Female
5_bam 9963% 805% 3310 20620 66.30 295%  7306% B254%  1746% 31308 150 87.41% 1384 Female
6_bam 9957% 853% 3310 201.00 61.50 325%  7282% B156%  18.42% 31499 140 87.50% 1340 Female
7_bam 99.63% 929% 3300 21680 6850 209%  7207% 8261%  17.39% 407.31 136 8721% 1358 Female
8 bam 9961% 847% 33.00 21340 6820 284%  7290% 8308% | 1692% 38699 129 87.35% 1351 Female
9_bam 9961% 841% 3260 21610 66.90 293%  7249% 8291%  17.09% 3932 150 8724% 1357 Female
Targets Not Covered
There are 304 targets not covered placed on exons and 304 of them are within segmental duplications.
Below only targets that are covering exons and are NOT within segmental duplications are reported.
There are no targets not covered to display,
-
L | <+
Figure 76: Example of a MultiQC report
View

FastP is used for sample QC data generation. Clicking on the
sample view will open up a new tab in the web browser with the sample QC details.
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1

Summary

General

fastp version: 0.20.0 (htcps://gicthub,.com/CpenGene/fastp)
sequencing: paired end (151 cycles + 1351 cycles)
mean length before filtering: 147bp, 147bp

mean length after filtering: 147op, 147bp
duplication rate: 2.103519%

Insert size peak: 173

Before filtering

total reads: 32.386588 M

total bases: 4.778467 G

Q20 bases: 4.399816 G (92.114459%)
Q30 bases: 4.130451 G (E6.475024%)
GC content: 47.035643%

After filtering

total reads: 30.184820 M

total bases: 4.440014 ¢

Q20 bases: 4.185280 G (24.282737%)
Q30 bases: 3.945594 G (BB.864444%)
GC content: 46.79530E%

Filtering result

reads passed filters: 30.184820 M (93.201606%)
reads with low quality: 2.094360 M (6.466751%)
reads with too many N: 52.744000 K (0.162853%)
reads too short: 54.664000 K (D.let78¢e%)

Figure 77. Example of a FastP report

Batch Functions

Below the overview section there are a set of buttons providing a set of option - when
the batch has finished processing the Stop Batch button is disabled.

C B File Status B Copy Batch IS t = Generate Report

Figure 78: Batch options
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File Status

File status provides shows the files that have been generated for each sample during
the analysis.

Files provided are:

1. Alignment files

2. QC files

3. VCF files

4. CGH files for loading into CytoSure Interpret
5. Log files

Where a green tick is displayed, that file is available for download and this can be

achieved by clicking on the button.

File Status of Batch: CytoSure NGS Batch 0001

€ Return to Batch Bulk Download

O

CGl

=5

1d sample

@
b3
£3
@
2
rel
A
3

Log Actions

a se v v v v v v
2 v v v v v v
= v v v v v v
2 v v v v v v
25 10384 D4l Download 4l  Download v 4l Download 4l Download 4l Download

26 10847 D@l Dovnioad v R v R4l Download R4l Download R4l Download

27 11516 v E33 v E33 v B33 v B33 v E233 v E33
28 12878 v Ex3 v E23 v E3 v E3 v E3 v E3
29 14130 v E23 v E3 v E23 v B3 v B33 v B33
30 4315 v EE v v v EE v B v B

Figure 79: Status of files generated by the pipeline for each sample

It is possible to download all files, or selected files, simultaneously via the bulk

download button
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Sample

5881

6937

7408

8210

10384

10847

11516

12878

14130

4315

Figure 80: Bulk download file selector

Specific files can be selected as below

Download Selected (6) Grouped By [JREIVIZNEA

Figure 81: Bulk download with single sample selected

Alternatively, all files can be selected for download
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Sample
5881

6937
7408
8210
10384
10847
11516

12878

14130

4315

Download Selected (60) Grouped By IREIIICEERS

Figure 82: Bulk download with all files selected

Files downloaded in bulk can be grouped by sample or file type

Download Selected (60) Grouped By EREIIIIER

File Type

Figure 83: Bulk download selecting grouping by Sample of downloaded files

Copy Batch

This function allows the user to repeat the batch analysis with the same settings.
When selected a Run Batch window opens and if the user selects to Run Analysis the
processing will be repeated.

The software will automatically update the Batch Name but otherwise nothing is
changed including the time stamp.
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& Run Batch

Batch Name * l CytoSure NGS Batch 0001(2)

Search for Samples by Sample ID

v D “ Sample ID

Selected Samples (10) *
D Sample ID
1 5881
2 6937
3 7408
8210

10384

11516

4
5
6 10847
7
8

12878

FASTQRead 1

5881_7_L001_R1_001.fastq.gz
6937_7_L001_R1_001.fastq.gz
7408_7_L001_R1_001.fastq.gz
8210_7_L001_R1_001.fastq.gz
10384_7_L001_R1_001.fastq.gz
10847_7_L001_R1_001.fastq.gz
11516_7_L001_R1_001.fastq.gz

12878_7_L001_R1_001.fastq.gz

FASTQ Read 1

5881_7_L001_R1_001.fastq.gz
6937_7_L001_R1_001 fastq.gz
7408_7_L001_R1_001 fastq.gz
8210_7_L001_R1_001 fastq.gz

10384_7_L001_R1_001.fastq.gz

10847_7_L001_R1_001.fastq.gz

11516_7_L001_R1_001.fastq.gz

Updated Batch Name

FurESSQ Panel * | cytosure NGS Panel

FASTQ Read 2

~ | Protocol * ' pefault Protocol

FASTQ Read 2
5881_7_L001_R2_001.fastq.gz
6937_7_L001_R2_001.fastq.gz
7408 7_L001_R2_001.fastq.gz
8210_7_L001_R2_001.fastq.gz
10384_7_L001_R2_001.fastq.gz
10847_7_1001_R2_001.fastq.gz

11516_7_L001_R2_001.fastq.gz

5881_7_L001_R2_001.fastq.gz
6937_7_L001_R2_001.fastq.gz
7408_7_L001_R2_001.fastq.gz
8210_7_L001_R2_001.fastq.gz
10384_7_L001_R2_001.fastq.gz
10847_7_L001_R2_001.fastq.gz
11516_7_L001_R2_001.fastq.gz

12878_7_L001_R2_001.fastq.gz

-> Run Analysis

Figure 84: A batch analysis being repeated using the Copy Batch option showing the updated batch name

Report Generation

Report Generation shows a drop down in which the user can select the report to be

generated

Report Type

Figure 85: Initial view of the report options

Currently, the only template loaded is the Batch Report

Report Type

+ X
v

Batch Report with template
———

Figure 86: Selecting a report type for the QC of the run
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Report Type = Batch Report with

Template QC Report v

& Generate Report

Figure 87: Selection of a template for the report

When the report is generated the output is a table with a set of metrics for each

sample in the batch.
Sam Percent Percent Mean Targets | Aligned | Aligned Reads | UsableOn | Usable On
le Reads Duplicat Target Not Reads Per Base Target Target

P Aligned ion Coverage | Covered GC Quality Reads Bases
5881 | 99.4 433 536 0 40 374 53.9219 355563
693

~ 994 431 627 0 40 374 554457 36.6627
740

8 991 50.2 440 0 40 37.3 39.6108 259758
821

0 991 507 418 0 41 373 40.9108 26.9532

Table 2: Example output of the QC report for a batch
Selecting a completed sample or samples allows viewing of the variant information

and this is described in Viewing Analysis Results section.
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Batch - CytoSure NGS Batch 00001

G B File Status

For selected, view: Completed Samples

Bj Copy Batch

B Stop Batch

V¥ Overview
Operator admin Date 14 Jan 2021 12:14:27
Panel CytoSure NGS Panel Status Completed
Protocol  Default Protocol MultiQC Report 1 MultiQC

Generate Report

] Sample - View #SNVs #CNVs #LOH # Translocations Report QC =
SNVs/Indels
[].. 10384 EE SNvs  HH CNVS/LOH  HH Translocations W Logs 2,774 2 31 0 =} View
Translocations
CNVS/LOH Calls | ... 10847 EESNVs B CNVS/LOH  EE Translocations W Logs 2,786 2 33 0 B View
.. 11516 EE SNvs BB CNVS/LOH  BE Translocations W Logs 2,685 5 38 0 B View
... 12878 EE SNvs BB CNVs/LOH B8 Translocations W Logs 2,731 6 34 0 5] View
.. 14130 EE SNvs BB CNVs/LOH  BE Translocations [ Logs 2,734 4 31 0 B View
[].. 4315 EE SNVs BB CNVs/LOH  HB Translocations W Logs 3,514 4 16 0 B View
.. 5881 EE SNvs BB CNVS/LOH  HH Translocations W Logs 2,883 5 33 0 %] View
O .. 6937 EE SNVs BB CNVs/LOH  EB Translocations W Logs 2,815 8 34 0 B View
1. 7408 EE SNvs BB CNVS/LOH  BH Translocations W Logs 2,846 6 25 0 @ View
.. 8210 EESNVs B CNVS/LOH  EE Translocations W Logs 2,780 5 39 0 B View

Figure 88: Selecting a batch to view

Viewing Analysis QC

When a batch of samples is processed, besides individual sample metrics that were
discussed in the previous section, there is a batch QC report generated. This uses
MultiQC and fastp to collate a set of metrics for each sample and merge into a set of
graphs and tables.

The report can be accessed from in the batch overview displayed once a batch has
completed analysis.

Batch - CytoSure NGS Batch 00001
¥ Overview
Operator admin Date 14 Jan 2021 12:14:27
Panel CytoSure NGS Panel Status Completed
MultiQC Report
Protocol
C B File Status B Copy Batch M Stop Batch [8 Generate Report

Figure 89: Accessing the Batch QC report

When the user clicks on the MultiQC Report link a new tab opens up in the browser
displaying the QC report. The view is divided into 3 parts - the quality control report
for the batch, which comprises the bulk of the display, and 2 tabs that come into the
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view from the left and the right of the page. These tabs can be viewed and hidden by
clicking on their respective buttons. The second tab provides the MultiQC toolbox for:

1. The Quality Control report for the batch
2. The report short cut tab
3. The tool box tab

At the head is the quality control report; this provides general information about the
analysis such as the date of the analysis and which user performed it.

Quality Control Report
roject name: CytoSure NGS Batch 00001
anel: CytoSure NGS Panel
et uild: GRCh37
e b admin
Number of samples in a batch:

10 >
Report generated on: 2021-01-14,21:38 Ogt

A Sysmex Group
Company

Figure 90: Example batch overview details

OGT's Summary Table
Each sample has a row in the table with some key metrics.

"
OGT's summary table

5 Copy tae || 5 Conture Goumas | o | Shoving s o ana s cokrns
Sample Name Mapped reads Duplicated reads Avg. quality Avg. insert size Insert size std. MPQ=0 On-target +250bp Off-target Mean cov. Not covered Evenness scor re Fold-80 Sex
10_bam 99.63% 803% 33.10 20620 66.30 271% 73.08% 8255% 17.45% 31404

SN G B EHE N &
#

1_bam 9957% a5 B0 2080 5150 290% 7281% s1.56% 184e% 31589
2 bam 99.62% 927% 3300 21680 5860 275% 7208% 8259% a4t
3_bam 99.60% Bas% 3300 21330 6830 261% 7291% 8309%
4_bam 99.60% 840% 260 21600 6650 267% 7251% oo o  3ws

5_bam 9961% a0s% 3310 20310 6190 250% 7323% &2 mrex 309

6_bam 9955%. Q07% s jamseWgom - Woas mesw  saew maex 34520

7_bam 9963% 1072% 3310 20620 6420

8_bam 99.63% asen 3310 21080 66.10 270% 7240% 8221% ek 326 128 87.26%
9_bam s958%. Bden B0 20440 5580 267% 73.48% s281% wex I 125 7.60% 1345 Femae

Figure 91: Example sample QC summary table

The column names from the summary table are listed in the table below with some
additional detail as to their meaning.

Column Name Description

Mapped reads The percentage of reads that mapped to the reference genome

Duplicate reads The percentage of reads that were duplicated

Avg. quality The average read quality reported by Samtools stats

Avg. insert size The average insert size reported by Samtools stats

Insert size std The standard deviation of the insert size reported by Samtools stats
The percentage of reads that were mapped that have a mapping

MPQ =0 :
quality of O

On-target The percentage of reads that map on target that are not duplicate
reads

+ 250bp The percentage of reads that overlap target regions extended by

250bp
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Column Name Description
Off-target The pgrcentage of reads that are neither on target nor within the
specified flanking region
Mean cov. The mean target coverage
Not covered The number of targets with a coverage of less than 1

The fraction of the whole sequencing output that is correctly
Evenness score L
distributed
Fold-80 The fold of additional sequencing that would be required to ensure
that 807% of targeted bases achieve the mean target coverage.

The chromosomal sex of the sample predicted from the distribution

Sex of reads that map to the sex chromosomes

Table 3: Column names and their description from the QC summary table

Targets Not Covered

Any targets not covered are detailed, providing that they are not within a segmental
duplication.

Targets Not Covered

There are 153 targets not

covered placed on exons and 153 of them are within segmental dupiications.
ing exons and are NOT within segmental duplications are reported.

Figure 92: Example targets not covered summary

Coverage Efficiency
The efficiency of coverage as a measure of depth are displayed.

Coverage Efficiency

Coverage Efficiency shows the efficiency of coverage by plotting the percentage of targeted bases greater than given read count depths. x-axis i the depth of coverage. y-axis i the percentage of bases covered at a given depth. The higher the fraction of at higher depths provides  good metric for v ()

Coverage Efficiency

B 5.coverageQC efficiency
109954

DDDDDD

Figure 93: Example QC report summary

Insert Sizes Samtools
The distribution of insert sizes for each sample is displayed.

Interpret User Guide v96-20250820121007
b4

For Research Use Only; Not for Use in Diagnostic Procedures




Insert Sizes Samtools

Insert Sizes Samtools shows the distrbution of insert sizes

is the insert sze. y-axis is the number of nserts vith a given size.

200000

Insert Sizes Samtools

75000

Figure 94: Example QC report summary

Percent Mapped

N content

Average N content over e:

The percentage of base calls at each position for which an N was called.

Read 1. Before feng | R

Fastp: Read N Content

Figure 95: Example QC report summary

Alignment Metrics

The alignment metrics for all the samples in the batch are plotted.

tats . All numbers in millons.

Figure 96: Example of the alignment metrics

Filtered Reads

The filtered reads graph shows the number or percentage of reads that have been
removed by the filter.
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Filtered Reads
Fitering statistics of sampled reads.

Fastp: Filtered Reads

Figure 97: Example QC report summary
Duplication Rates
The relative level of duplication found for each sample as a percentage.

Duplication Rates
Duplication rates of sampled reads.

sox
aox
) \\
o
: : : B

Figure 98: Example QC report summary

Fastp: Duplication Rate

Sequence Quality

The mean sequence quality or Phred score of each base in the insert for each sample.

Sequence Quality
Average sequencing quality over each base of all reads.

Read 1 Before lerng | Read 1 Aflerfleing | Read 2 Before fiteing | Read 2 Aftr ftering

Fastp: Sequence Quality

B

RI Before filering: Sequence Quality

7
Read Position

Figure 99: Example QC report summary

GC Content
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GC Content

Average GC content over each

Read 1. Before fherng | Read 1

Fastp: Read GC Content

A\ - - — —

Figure 100: Example QC report summary

N Content

N content

Average N content over each base of al reads.

Read 1. Before feing | Read 1 Aflerferng | Read 2 Before ering | Read 2 Afer erng

Fastp: Read N Content

Figure 101: Example QC report summary

Sample QC

Sample QC information can also be access via the Sample page. For a particular run
selecting the QC metrics tab will provide the relevant information. Colours are
defined by the metric set used in the analysis protocol.

NV Samples

sample Status.

Sample 10384

wwon [ T
7408 In Review the v

= QC Metrics Tab

10847 Insert size std Eveness

Figure 102: Viewing the metrics for an individual sample
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¥V Samples

sample Status. sample 10384

Status | In Review v

- — . Sample QC Report
s T R— Results Tab

14130 In Review BAM Download BAl Download Qc Download
12878 In Review Ve Download CaH Download Translocations Download

11516 In Review Log Download

10847 In Review & Generate Report

Figure 103: Accessing the Sample QC report from the sample results tab

10

General

fastp version: 0.20.0 (https://github.com/OpenGene/fastp)
sequencing: paired end (151 cycles + 151 cycles)

mean length before filtering: 146bp, 1l46bp

mean length after filtering: 145bp, 145bp

duplication rate: 7.220084%

Insert size peak: 171

Before filtering

total reads: 28.905316 M

total bases: 4.227335 G

Q20 bases: 3.894346 G (92.122952%)
Q30 bases: 3.658105 G (86.534532%)
GC content: 47.412412%

After filtering

total reads: 26.944780 M

total bases: 3.928181 G

Q20 bases: 3.703276 G (94.274565%)
Q30 bases: 3.492954 G (88.920399%)
GC content: 47.151145%

Filtering result

reads passed filters: 26.944780 M (93.217386%)
reads with low quality: 1.862392 M (6.443078%)

reads with too many N: 46.288000 K (0.160137%)
reads too short: 51.856000 K (0.179400%)

Figure 104: Start of a FastP report for an individual sample
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Viewing Analysis Results By Sample

Viewing a Sample

Sample QC

Access to the results from running the pipeline are described in the previous section

"View Analysis Batches'".

Within each batch are the samples processed in that batch comprising analysed

variants and QC metrics.

For selected, view: Completed Samples

View # SNVs # CNVs #LOH # Translocations Report
SNVs/Indels

QcC

% Reads Aligned

Translocations B SNvs BB CNVs/LOH BB Translocations W Logs 7 2 0 1 View 99.52

CNVS/LOH Calls BB SNvs BB CNVs/LOH BB Translocations W Logs 5 2 0 1 View 99.47
B SNvs B CNVs/LOH BB Translocations W Logs 5 2 0 1 View 99.51
B SNvs B CNVs/LOH  BE Translocations W Logs 7 1 0 1 View 99.49
B SNvs B CNVs/LOH  EE Translocations W Logs 7 1 0 1 View 99.6
B SNvs B CNVs/LOH  EE Translocations W Logs 4 2 0 1 View 99.31
B SNVs BB CNVS/LOH BB Translocations W Logs 4 3 0 1 View 99.51

Figure 105: View of a set of processed samples in the batch view
As with other tables in Interpret, where there is a column selection icon users

can use it to configure which columns are being displayed.

Column Selector

Completed Samples

sample View #SNVs #CNVs #LOH Report

5881 @ SNV @ CNVs/LOH & VCF B Logs 2,754 8 16 -

Figure 106: Column selector button for configuring columns to view in display

The column options for this view are shown in the Figure.
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Select Displayed Columns =

a

Sample

# SNVs

# CNVs

# LOH

# Translocations

% Reads Aligned

Average Quality

% Duplication

Mean Target Coverage
Targets Not Covered

% Usable On Target Reads
% Usable On And Near Target Reads
Off Target Reads

% Reads Mapping Quality 0
Average Insert Size

Insert Size Std

Eveness

Uniformity

Sample Sex

# Exon Targets Not Covered
# Seg Dup Exon Targets Not Covered
I SCN

Figure 107: Columns available for selection to display

There is one completed sample per row and for each sample there is a range of
information available to view.

SNVs | | CNVs/LOH || Translocations || Logs | | Report QC

N / N

For selected, view: Comgleted Samples
View # SNVs # CNVs #LOH # Translocations eport QC % Reads Aligned =
SNVs/Indels

i = SNVs BB CNVs/LOH  EE Translocations W Logs 7 2 0 1 View 99.52
Translocations
E 3 99.47
CNVS/LOH Calls BEE SNvs B CNVs/LOH BB Translocations W Logs 5] 2 0 1 View
BEE SNVs B CNVs/LOH  EE Translocations W Logs 5 2 0 1 View 99.51

Figure 108: Information available for each sample

Variants for a sample can be viewed by selecting the SNVs or CNVs/LOH links present
in each row.
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Multiple samples can be viewed simultaneously by selecting the check boxes of the
required samples which will then activate the SNVs and CNVs buttons on the left hand
of the view.

SNVs | | Translocations | | CNVs/LOH

For selezé, view:

SNVs/Indels

# SNVs #CNVs #LOH # Translocations % Reads Aligned Report =

Translocations

CNVs/LOH Calls

B SNVs B CNVs/LOH  EE Translocations W Logs 5 2 0 1 99.51
BEE SNvs  EH CNVs/LOH  BE Translocations I Logs 7 1 0 1 99.49
EE SNvs  EE CNVs/LOH  BE Translocations [ Logs 7 1 0 1 99.6
B SNVs B CNVs/LOH BB Translocations W Logs 4 2 0 1 99.31
O B SNvs  BH CNVs/LOH  EE Translocations W Logs 4 3 0 1 99.51
Figure 109: Selecting multiple samples to view simultaneously
Once selected, the variants will be displayed on a Variants page.
\/a]’|ants <+ RetuntoBatch CNVs/LOH Calls

Y Protocol Filter: Default SNV Filter @ Hide
= - P ReacsPiacea Leri> 4 JSM Reacs Placed Right >4 ISP >10 | E—

4 < Pagelof276(1-100f2754) » Ml PageSize:10~v & Actions

HGVSC (Gene Symbol) | Chromosome ¥ Start ¥ End ¥ RefY | AtY | Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Quality Score ¥ RefQuality ¥ | AltQuality ¥ sample ¥ =
DVLI:C.#347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 412259 0.00 4771.00 5881
DVL1:C366A>G 1 1342153 1342153 T c 99.57% SNV 1 232 233 6750.47 32.00 7624.00 5881

ATAD3A:C671G>A 1 1520153 1520153 G A 48.9% SNV 185 177 362 4259.04 6194.00 6050.00 5881

ATAD3A:C.*154C>T 1 1534226 1534226 C T 43.24% SNV 21 16 37 275.18 738.00 515.00 5881

ATAD3A:C.*330G>C 1 1534402 1534402 G c 51.07% SNV 183 191 374 4665.67 6338.00 6565.00 5881
SKI:c.*1802T>C 1 2308567 2308567 T c 100% SNV ) 470 470 14005.10 0.00 15743.00 5881
SKi:c.*3182dup 1 2309937 2309937 c cr 86.16% Insertion 22 137 166 6276.51 752.00 8035.00 5881

CAMTA1:c.288C>T 1 6887707 6887707 c 40.99% SNV 19 132 322 314237 6523.00 4644.00 5881

CAMTA1:c.*419T>C 1 6888144 6888144 T 47.55% SNV 203 184 387 4498.84 7148.00 6375.00 5881

U CAMTA1:c.1350G>A 1 7663897 7663897 G A 51.5% SNV 194 206 400 5107.83 6530.00 7083.00 5881
IGV he | chrs v chr6:1-170,805,979 Q 170mb Q B o
©
H - o 2 om0 o 50 o o 20 w0 100ms o s20m 1oms ssomo soms e mo 1700

Figure 110: The initial SNV/Indel display page

At the top of the page are buttons that allow the user to toggle between the CNV and
SNV views.
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Viewing SNV and Indel Events

Aberration Type Toggle Between Views

Variants

—
/ / é t100 v \\RM CNVs/LOH Calls Translocations

L2 =
CN\/S ol I_OH Ca”S/ é t100 v - Rew SNVs Translocations

[ :

¥
Translocations & t100 v ~ RetumtoBatch | SNVs | CNVS/LOHCalls

Figure 111: Toggling between SNV, CNV and Translocation reports

The Variants viewer is divided into three parts:

1. The Protocol Filter, initially this will be showing the Protocol Filter used in the
analysis. The filter is modifiable in the Admin Controls (Admin Controls >
Analysis > Protocols)

2. The Variant Table, showing the variants, one on each row. In the header there is a
drop down "Actions' menu options; these are discussed below.

3. The Integrated Genome Viewer (IGV) that has been embedded in the software.
Further details on using IGV are below.

/A
Variants \ Variant Table /-— RetumtoBatch | CNVs/LOH Calls
I
T Protocol Filter: Default SNV Filter \ / @ Hide
| + 2 ed Lef | + 2 V- + = —_—
M« Page10f276(1-100f2754) » W Pagyfsize: 10 & Actions
HGVSc (Gene Symbol)  Chromosome T Start ¥ End T Ref T AT Allele Frequency T Type ¥ Ref Depth T Alt Depth ¥ Total Depth ¥ Quality Score ¥ Ref Qfiality T Alt Quality ¥ Sample T =
DVL1:¢*347T>C 1 1335795 1335795 A G 100% SNV o 138 138 412259 .00 4771.00 5881
DVL1:C.366A>G 1 1342153 1342153 T e 99.57% SNV i 232 233 6750.47 2.00 7624.00 5881
ATAD3A/C671G>A 1 1520153 1520153 G A 48.9% SNV 185 7 362 4259.04 6194.00 6050.00 5881
ATAD3AC*154C>T 1 1534226 1534226 c T 43.24% SNV 21 16 37 275.18 738.00 515.00 5881
ATAD3A:C.*3306>C 1 1534402 1534402 G c 51.07% SNV 183 191 374 4665.67 6338.00 6565.00 5881
SKI:C.*1802T>C 1 2308567 2308567 T c 100% SNV o a0 470 14005.10 0.00 15743.00 5881
SKl:c*3182dup 1 2308937 2309937 [ cr 86.16% Insertion 22 137 166 627651 752.00 8035.00 5881
CAMTAT:C.288C>T 1 6887707 6887707 < T 40.99% SN 190 132 322 314237 6523.00 4644.00 5881
CAMTAT:c*419T>C 1 6838144 6888144 T C 47.55% SNV 203 184 387 449884 7148.00 6375.00 5881
CAMTATIC.13506°A 1 7663897 | 7663897 s A 515% SNV 194 206 400 5107.83
IGY ree | oo v Cnr6:1-170,805,878 Q 170mb
2
S
8 ¢ 130m0

Figure 112: The sections of a sample results view page

Viewing SNV and Indel Events

The variant table has a column selector icon B allowing user to configure which
columns are displayed.

Interpret User Guide v96-20250820121007
62

For Research Use Only; Not for Use in Diagnostic Procedures



Viewing SNV and Indel Events

There are different columns available depending on whether you are viewing the SNV
variants page or the CNV/LOH variant page. The options for SNVs are displayed
below.

Select Displayed Columns = # Ref Reads ()

v Chromosome
v Start

v End

v Ref

v Alt

v Allele Frequency
v Type

v Ref Depth

v Alt Depth

v Total Depth
v Quality Score
v Ref Quality

v HGVSc (Gene Symbol) -

# Alt Reads (+)

# Alt Reads (-)

Ref Strand Bias

Alt Strand Bias
Reads Placed Left
Reads Placed Right
Most Severe Consequence
Impact
Consequence Terms
PolyPhen Prediction
PolyPhen Score

SIFT Prediction

SIFT Score
v Alt Quality HGVSc
v Sample Canonical?
Length rsiD

Genome Build Minor Allele Frequency

Genomic Context Minor Allele
Context Length
HGVSc
HGVSp

Classification

ClinVar Significance
Gene ID

Gene Symbol
Transcript ID

Genotype Transcript Resolution Method
Zygosity Protein ID

Inheritance Exon ID

Log Ratio Exon Number

# Ref Reads (+)

Figure 113: Columns available to display in the SNVs variant page

Selection of a variant will load the alignment file in IGV allowing review of the
alignment.

A range of variants can be displayed and examples of each of these are:
1. SNV
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Viewing SNV and Indel Events

=] sample ¥ 4 HGVSC (Gene Symbo| ~ Chromosome ¥ Start ¥ End ¥ RefY | AtY | Allele Frequency ¥ Type ¥ RefDepthY | AltDepthY | TotalDepth¥ | RefQualityY | AltQualityY | QualityScore V=
[=] 5881 ARHGAP31:c.435C>G 3 119382295 119382295 C G 53.82% SNV 157 183 340 5440.00 6257.00 4453.61

a 5881 ARHGAP31:¢.*1391_*13: 3 119417648 119417652  GCACT G 47.64% Deletion n 192 406 6972.00 11450.00 8522.90

a 5881 ARHGAP31 94G>A 3 119294711 119294711 G A 51.84% SNV 223 240 463 7445.00 8365.00 6059.01

[5] e ARHGAP31:c.*1176T>G 3 119417440 119417440 T G 45.78% SNV 199 168 368 6960.00 5606.00 387554

(=] 5881 ARHGAP31:c.*985_*986il 3 119417249 119417249 A AC 44.55% Insertion 244 196 444 8237.00 11716.00 8619.64

a 5881 ARHGAP31:c.2407G>A 3 119414336 119414336 G A 99.71% SNV 1 342 343 32.00 11840.00 10559.10

a 5881 ARHGAP31:¢.*2281C>G 3 119418545 119418545 C G 55.41% SNV 140 174 314 4891.00 6050.00 4434.40

a 5881 ARHGAP31:c.-38C>A 3 119294867 119294867 C A 44.35% SNV 197 157 354 6663.00 5366.00 3683.35

a 5881 ARHGAP31:¢.¥1156C>G 3 119417420 113417420 c G 47.31% SNV 196 176 372 6676.00 6082.00 4278.64

| v s v (esmwemase que T €T @& © )

41751000 194175156 119417520 b5 11941752565

B 19.417.485 6. 1941747065 1941747560 417, 19417405 b0 119417500 b5 119.417,505 b5 1

G Ag g ccag g togoeggtogocotocacatototaatecococaasaocasctttoggogaegogotogsgatogogogtoggattgoettgageocagoaget [

Figure 114: Example of a SNV being displayed in the IGV browser

2. Deletion

(=] Sample ¥ 4 HGVSc (Gene Symb: Chromosome ¥ Start ¥ End ¥ Ref ¥ AltY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score Y=
2 5881 ARHGAP31:c.435C>G 3 119382295 119382295  C G 53.82% SNV 157 183 340 5440.00 6257.00 4453.61

a 5881 3 119294711 119294711 G A 51.84% SNV 223 240 463 7445.00 8365.00 6059.01

a8 5881 3 119417440 119417440 T G 45.78% SNV 199 168 368 6960.00 5606.00 387554
e | 5881 3 119417249 119417249 A AC 44.55% Insertion 244 196 444 8237.00 11716.00 8619.64
e | 5881 3 119414336 119414336 G A 99.71% SNV 1 342 343 32.00 11840.00 10559.10
a 5881 ARHGAP31:c.¥2281C>G 3 119418545 119418545 c G 55.41% SNV 140 174 314 4891.00 6050.00 4434.40
a8 5881 ARHGAP31:.-38C>A 3 119294867 119294867 @ A 4435% SNV 197 157 354 6663.00 5366.00 3683.35
a 5881 AARHGAP31:¢.¥1238T>C 3 119417502 119417502 T c 51.75% SNV 152 163 315 5360.00 5568.00 3995.19
a 5881 ARHGAP31:c.*1156C>G 3 119417420 119417420 © G 47.31% SNV 196 176 372 6676.00 6082.00 4278.64

GV me [aa | [aawamesmane] Qi T €T @ © 10p

11941762560 11941767560

Tools o

Tl:‘|'l:cl:‘!'chATAATchccTcAchAccacccAcl’ccAaGCAc|‘CAcTCAAAcYYGGYcYYGAAGYGYGYAYACAAGCAGAAGG'°

e

Figure 115: Example of a deletion being displayed in the IGV browser

3. Insertion
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Viewing SNV and Indel Events

(=] sample ¥ 4 HGVSC (Gene Symbo|  Chromosome T Start ¥ End ¥ RefY | AtY | Allele Frequency T Type ¥ RefDepth ¥ | AltDepthY = TotalDepth¥ | RefQualityY = AltQuality¥ |  QualityScore V=
a 5881 ANOS1:¢.*¥1500T>C X 8531495 8531495 A G 97.73% SNV 6 258 264 208.00 8919.00 7765.46
a 5881 ANOS1:¢.*3526G>A X 8529469 8529469 c T 99.72% SNV 1 358 361 36.00 12583.00 11226.90
a 5881 ANOS1 743_*1746d¢ X 8531249 8531252 CCCA TccT 99.59% Complex 1 243 245 36.00 8340.00 7405.88
a 5881 'ANOS1:c.*2006A>G X 8530989 8530989 T c 98.71% SNV 2 153 155 57.00 5225.00 4277.63
(=] 5881 ANOST:C.*1131T>A X 8531864 8531864 A T 100% SNV 0 266 266 0.00 9382.00 8399.26
=] 5881 ANOS1:c.*2242G>A X 8530753 8530753 (¢ T 99.01% SNV 2 200 202 72.00 7117.00 6153.97
=] 5881 ANOS1:¢.*1463T>G X 8531532 8531532 A C 97.76% SNV 6 262 268 212.00 9095.00 7919.32
=] 5881 ANOS1:¢.*2573T>C X 8530422 8530422 A G 99.69% SNV 1 323 324 36.00 11209.00 10008.50
]

a 5881 AP152:c.*709T>C X 15832242 15832242 A G 98.4% SNV 5 308 313 180.00 10636.00 9368.16

GV ms (o | | ewciserssisets | Qoim T €T €& © )

Tools 0

273500 15820740 bp. 158207450 15526750 bp 15620755 00 15526760 bp. 15520765 5. 15826770 bp. 15820775 5p. 15,826,780 b 15820785 bp. 15820700 bp. 15,826,705 bp 15,820,800 bp. 15,520,805 5p 15820810 6p. 155208

AYCAGTDCAATTYAOTEAYTAAAAATAAYCYGTAGTOCTYYAAAAAAAAAAAAAAAAG01’AYGTAAYYYCEAATAI:AAGTG'°

o

&7

l
i

Figure 116: Example of an insertion being displayed in the IGV browser

4. Complex

5] Sample ¥ 4 HGVSC (Gene Symbo| ~ Chromosome ¥ Start ¥ End ¥ Ref ¥ AT Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score ¥
5] 5881 ANOS1:¢*1500T>C X 8531495 8531495 A G 97.73% SNV 6 258 264 208.00 8919.00 7765.46
5] 5881 ANOS1:¢.*3526G>A X 8529469 8529469 c T 99.72% SNV 1 358 361 36.00 12583.00 11226.90
g

5] 5881 ANOS1:¢.*2006A>G X 8530989 8530989 T c 98.71% SNV 2 153 155 57.00 5225.00 4277.63
5] 5881 ANOS1:c*1131T>A X 8531864 8531864 A T 100% SNV 0 266 266 0.00 9382.00 8399.26
5] 5881 ANOS1:¢.*2242G>A x 8530753 8530753 c T 99.01% SNV 2 200 202 72.00 7117.00 6153.97
5] 5881 ANOS1:¢.*1463T>G X 8531532 8531532 A c 97.76% SNV 6 262 268 212.00 9095.00 7919.32
5] 5881 ANOS1:*2573T>C x 8530422 8530422 A G 99.69% SNV 1 323 324 36.00 11209.00 10008.50
5] 5881 AP152:c.*549dup X 15826775 15826775 T A 80.46% Insertion 17 70 106 548.00 4198.00 3275.00
5] 5881 AP152:c*709T>C X 15832242 15832242 A G 98.4% SNV 5 308 313 180.00 10636.00 9368.16

o v [awesmamemman | Qum D T €& © 20

(5]
<
g
8

853122500 8531250 bp 853127509

Toolso )

CAATATCTATTATCAGGTATCCATGTTTATAAATGTGTTTCCCAAAGACATGOGCATCAACATCAGAAAAGTT TATTTTCCCTGGCAT

-4

Figure 117: Example of a complex event being displayed in the IGV browser

5. Multi Nucleotide Polymorphism (MNP)

=] Sample ¥ HGVSC (Gene Symbol) Chromosome ¥ Start ¥ End Y RefY | AtY | AlleleFrequency Y Type ¥ RefDepthY | AltDepthY | TotalDepthY | RefQuality¥Y = AltQualityY = Qualitys=
a 5881 GNAI3:c.*14830_*14832i 1 109607152 109607154 T AAA 87.92% MNP 18 131 188 604.00 4349.00 3388.C
=] 5881 DSTYK:c.*3090_*3091del 1 205144467 205144468 AG CA 47.99% MNP 194 179 373 6675.00 6186.00 4379.€
=] 5881 SCN: *962_*963delin: 3 38549358 38549359 GA AT 49.39% MNP 206 201 407 6926.00 6883.00 4905.5

a 5881 SLC25A21:¢.*¥1477_*1478 14 36679180 36679181 L AC 48.68% MNP 213 202 418 7291.00 6870.00 48704
a 5881 PKD1:c.9195_9196delins( 16 2102386 2102387 AC GG 41.74% MNP 127 91 219 4210.00 3010.00 1940.4
a 5881 GFAP:C.1276_1277inv 17 44910155 44910156 GT AC 98.8% MNP 5 4n 416 156.00 13825.00 12269.)

| v = o+ [eswmemmen quw D T & © i)

W ermssm  memesmte  wormmst  wrmmem  teTosst  wrmsbh  weTOSSw  0rmsdt | TMssm  MeTmSONw  moTosssty  ANTMSOW  KGTOSTSy  TmSOW  0rmssm  1mrmsots

OCAOOAYYGTOcYGGAAGYGGTOGYTGYOcYGBGAAGCATOAOCGAAOAOTGl:CGOGOTGYOTGCAGGGAOOYCAGOGYYGG'°

Figure 118: Example of a MNP variant being displayed in the IGV browser

6. Partial Tandem Duplication (PTD)
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U Chromosome ¥ Start v End ¥ Ref ¥ Altv Allele Frequency Y Type Y Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Quality Score ¥ Ref Quality ¥ At QUE
8] 9 136496492 136496495 TGTG T 2.31% Deletion 1737 4 1795 0 62,130 24
9 136497184 136497184 G A 99.85% SNV 3 1944 1947 65,969.2031 113 73,
5] 17 7669659 7669662 AGGT GGGG 4.09% Complex 774 33 826 [ 28,401 7C
8] 17 7669659 7669662 AGGT AGGG 1.65% SNV 774 13 826 0 28,401 3€
0 17 7669678 7669678 G T 1.64% SNV 659 1 670 0 24,929 34
17 7676154 7676154 G c 50% SNV 935 935 1872 25,165.4004 34,392
1 118468774 118482495 G DUP> 44.45% PTD 1211 969 2180
IGV hgss | chril v chri1:118,467,833-118,489,436 Q, 21 kb (_Track Labels a 0
18470 kb 18475 kb 118,480 kb 118,485 kb
1 r———— " = ! - — ] &
4792 3
J A A A
I 1 L 5
J [ T | Il It
I I 1 2]
| 1 | | = ]
N i | PTD i =
| | : I :
T . . a ! I : v

Figure 119: Example of a PTD being displayed in the IGV browser; the duplication event is highlighted by the transparent red box

SNV Options

Right clicking on a row will generate a popup menu with a range of options.

5881 ARHGAP31:¢.-38C>A

] Sample ¥ 4 HGVSc (Gene Symbol
5] 5881 ARHGAP31:¢.¥2281C>G

Chromosome ¥

Start ¥
119418545
119294867

End Y
119418545
119294867

AltY
G
A

ARHGAP31:¢.*1156C>G 3 119417420 119417420 @ G
5] 5881 ARHGAP31:¢.3615C>T 3 119415544| 119415544 c T
a 5881 ARHGAP31:c.¥3968C>T 3 119420232| 119420232 c T
5] 5881 ARHGAP31:¢.435C>G 3 119382295 119382295 c G
5] 5881 ARHGAP31:¢.¥1391_*134 3 119417648 119417652  GCACT G
5] 5881 ARHGAP31:.-194G>A 3 119294711 119294711 G A
5] 5881 ARHGAP31:c.*1176T>G 3 119417440 119417440 T G

IGV hee | cns v chr6:1-170,805,979 Q 170 mb

Allele Frequency ¥

55.41%
44.35%

Add to Shortlist
Add to..

>

Set Preferred Transcript >

Classify

Variant Links..
Notes

>

Ref Depth ¥
140
197

Alt Depth ¥
174
157

Total Depth ¥
314
354

Ref Quality ¥
4891.00
6663.00

6676.00
389 6474.00
366 0.00
340 5440.00
406 6972.00
463 7445.00
368 6960.00

Alt Quality ¥
6050.00
5366.00

6082.00
7004.00
12771.00
6257.00
11450.00
8365.00
5606.00

>
>

TS O

Quality Score Y=
4434.40
3683.35

5069.57
11444.40
4453.61
8522.90
6059.01
3875.54

o:

Figure 120: Options available for each SNV or Indel variant

Add to a Shortlist

sample Y 4 HGVSC (Gene Symbo|  Chromosome ¥ | Start ¥ End ¥ RefY | AtY | Allele Frequency ¥ Type Y RefDepthY | AltDepthY | TotalDepth¥Y | RefQualityY | AltQualityY = QualityScore Y=
O 5881 ABCCO:c.*728_*729del 12 21923083 | 21923085 GAA G 100% Deletion o 218 257 0.00 12940.00 1102250
5881 ABCC9:c.*1200T>C 12 21924253 | 21924253 A 5 SNV 17 121 238 4131.00 4208.00 3009.09
5881 ABCCO:C*787A>C 12 21923026 | 21923026 T Add to Shortlist SNV ) 309 309 0.00 10312.00 921883
o 5881 ABCC9:c.*¥142C>G 12 21925311 | 21925311 G Add to.. SNV o 276 276 0.00 9474.00 8450.52
o 5881 ABCD1:c.*608G>A x 153744343 153744343 G SNV 144 105 249 4906.00 3543.00 2359.41
5881 ABCD1:c.1548G>A X 153740151| 153740151 G Set Preferred Transcript > SNV 177 207 384 6092.00 7301.00 5364.42
5881 ABCD1:c-59C>T x 153725208 153725208 C Classify > SNV 206 166 372 7170.00 5719.00 3971.18
5881 ABCD1:c.*877C>T x 153744612 153744612 C SNV ) 385 385 0.00 13436.00 12030.80
5] 5881 ABCD1:c.*8G>C x 153743743 153743743 G Variant Links.. > SNV 1 342 343 36.00 11668.00 10131.30
U 5881 ABCD1:c.*194G>A X 153729764 153729764 G Notes > SNV 256 278 534 8879.00 9750.00 7106.52
o s881 x 153744629| 153744629 G A 48.89% SNV 184 176 360 6225.00 6198.00 443094
5881 9 130887439 130887439  C T 44.55% SNV 178 143 321 6208.00 5058.00 352045

Figure 121: Adding a variant to shortlist

Once a variant has been added to the shortlist it will be annotated with a tick.

Sample Y

5881

Sc (Gene Symbo)

ABCC9:¢.*728_*729del

ABCC:¢.¥1200T>C

Selected

Chromosome Y,

Start v
21923083

21924253

Eha Y
21923085

21924253

Rer
GAA

A

AltY
G

Allele Frequency ¥

100%

50.84%

Type ¥

Deletion

Ref Depth ¥
0

17

Alt Depth ¥
218

121

Total Depth ¥ Ref Quality T

0.00

4131.00

Alt Quality ¥
12940.00

4208.00

Quality Score Y=
11022.50

3009.09

Figure 122: Annotation of a selected variant
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Avariant can be removed from the shortlist using the Remove from Shortlist
command.

Sample ¥ 4 HGVSc (Gene Symbo|  Chromosome ¥

ABCC9:c.*728 _*729del

Start ¥
21923083

End ¥ Ref ¥ AltY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score =
21923085 GAA G 100% Deletion 0 218 257 0.00 12940.00 11022.50

5881

ABCCO:*1200T>C 21924253 | 21924253 A G 4131.00 4208.00 3009.09

5881 ABCC9:c.*787A>C 21923026 | 21923026 T G Remove from Shortlist 0 309 309 0.00 10312.00 9218.83

5881 ABCCO:c*142C>G 21925311 | 21925311 G c Add to.. > 0 276 276 0.00 9474.00 8450.52

(] 5881 ABCD1:c.*894G>A 153744629 153744629 G A 184 176 360 6225.00 6198.00 4430.94
O 5881 ABCD1:c.*608G>A 153744343| 153744343 G A Set Preferred Transcript > 144 105 249 4906.00 3543.00 2359.41
O 5881 ABCD1:.1548G>A 153740151| 153740151 G A Class 177 207 384 6092.00 7301.00 5364.42
5881 ABCD1:¢-59C>T 153725208 153725208 ¢ T assify > 206 166 372 7170.00 5719.00 397118

5881 ABCD1:c.*877C>T 153744612| 153744612 C T Variant Links.. > 0 385 385 0.00 13436.00 12030.80

5881 ABCD1:c.*8G>C 153743743| 153743743 G c Notes > 1 342 343 36.00 11668.00 1013130

(] 5881 ABCD1:c.*194G>A 153729764 153729764 G A szvum Srev 256 278 534 8879.00 9750.00 7106.52
u 5881 ABL1:c.-15_-14insC 130835432 130835432 T TC 100% Insertion o 192 194 0.00 11486.00 9599.84

Figure 123: Removing a variant from a shortlist

Subsequently the tick annotation will be removed.

Unselected

sample ¥ < HGVSC (Gene symbo|  Chromosome ¥ Start ¥ End ¥ RefY | AtY | Allele Frequency ¥ Type ¥ RefDepth ¥ | AltDepthY | Total Depth ¥ RefQuality Y | AltQuality Y = Quality Score =
ABCC9:¢.*728_*729del 12 21923083 21923085 GAA G 100% Deletion 0 218 257 0.00 12940.00 11022.50

5881 ABCC9:c.*1200T>C 12 21924253 | 21924253 A G 50.84% SNV 17 121 238 4131.00 4208.00 3009.09

Figure 124: Annotation denoting shortlisting has been removed

Add to New List

Variants can be added to lists that can be used in software; for example a list of
variants can be used in a filter as a means to specifically search for a data set.

Chromosome ¥ Start Y

21923083

] Sample ¥
5881

4 HGVSC (Gene Symbol
ABCC9:c.*728_*729del

End ¥ Ref ¥ AltY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score =
21923085 GAA G 100% Deletion o 218 257 0.00 12940.00 11022.50

ABCC9:¢.*1200T>C 21924253 21924253 A G AB 58 A 17 121 238 4131.00 4208.00 3009.09

(] 5881 ABCC9:c.*787A>C 21923026 21923026 T G Add to Shortlist o 309 309 0.00 10312.00 9218.83
O 5881 ABCCO:c*142C>G 21925311 | 21925311 G c o 276 276 0.00 9474.00 845052
O 5881 ABCD1:c.*894G>A 153744629| 153744629 G A W 176 360 6225.00 6198.00 443094
5881 ABCD1:¢.*608G>A 153744343 153744343 G A Set Preferred Transcript > 144 105 249 4906.00 3543.00 2359.41

5881 ABCD1:c.1548G>A 153740151| 153740151 G A § 177 207 384 6092.00 7301.00 5364.42

5881 ABCD1:c-59C>T 153725208 153725208  C T Classify ? 206 166 372 7170.00 5719.00 3971.18

5881 ABCD1:c.*877C>T 153744612| 153744612 C T Variant Links.. > 0 385 385 0.00 13436.00 12030.80

o 5881 ABCD1:¢.*8G>C 153743743 153743743 G C Notes > 1 342 343 36.00 11668.00 10131.30
() 5881 ABCD1:c.*194G>A 153729764 153729764 G A se Srew 256 278 534 8879.00 9750.00 7106.52
] 5881 ABL1:c.-15_-14insC 130835432 130835432 T TC 100% Insertion o 192 194 0.00 11486.00 9599.84

Figure 125: Adding a variant to New List

Initially users will be prompted to create a new variant list by setting the name of the
list.
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X Cancel

Figure 126: Creating a new variant list

In the example below a list called New List has been created.

New List

v Create

Figure 127: Setting the name of a new variant list

X Cancel

The list New List is now available and variants can be added to it.

SNV Options

Figure 128: Adding a variant to the newly created list

Sample ¥ 4 HGVSC (Gene Symbo|  Chromosome ¥ | sStart ¥

[sss1 | aBccoicr728 *729del 12 21923083

] sas1 ABCC9:c.2158G>A 12 21872665
) sas1 ABCCO:c.787A>C 2 21923026
sas1 ABCCO:c 142G 2 21925311

ses1 ABCD1:c.*608G>A x 153744343

5881 ABCD1:¢.1548G>A X 153740151

sas1 ABCD1:c.59C>T x 153725208

ses1 ABCD1:c*877C>T x 153744612

5881 ABCD1:¢.*8G>C X 153743743

5881 ABCD1:c.*194G>A X 153729764

sas1 ABCD1:c.*894G>A x 153744629

ses1 ABL1:C#1756C>T B 130887439

Select Transcript

End ¥ Ref ¥ AltY
21923085 GAA G
21872665 C T

Add to Shortlist

Set Preferred Transcript

Classify >

Variant Links.. >

Notes >
130887439 ¢ T

Allele Frequency ¥
100%
53.48%

100%
100%

Add to.. > + New List

100%
99.71%
52.06%
48.89%
44.55%

Type ¥
Deletion
SNV

Ref Depth ¥
o
147

)
0
144

Alt Depth ¥
218
169

Total Depth ¥
257
316

309

Ref Quality ¥
0.00
4930.00

0.00
0.00
4906.00
6092.00
7170.00
0.00
36.00
8879.00
6225.00
6208.00

Alt Quality ¥
12940.00
5870.00

10312.00
9474.00
3543.00
7301.00
5719.00
13436.00
11668.00
9750.00
6198.00

Quality Score Y=
11022.50
4241.90

9218.83
8450.52
2359.41
5364.42
3971.18
12030.80
10131.30
7106.52
4430.94
3520.45

5058.00

By default the a gene will have the largest canonical transcript set as the preferred

transcript.
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To change this, users can use the Set Preferred Transcript option to select an
alternative transcript from the list available in the database.

Chromosome ¥
3

Start ¥
119417420

4 HGVSc (Gene Symbol
ARHGAP31:¢.¥1156C>G

End Y Ref ¥ AltY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score Y=
119417420 G

47.31% 6676.00 6082.00 4278.64

ARHGAP31:.*3968C>T 119420232| 119420232 T 12771.00 11444.40

] sss1 ARHGAP31:¢.435C>G 119382295 119382295 ¢ G Add to Shortlist 157 183 340 5440.00 6257.00 4453.61

) 5881 ARHGAP31:c.*1391_*139 119417648| 119417652  GCACT G Add to.. > 211 192 406 6972.00 11450.00 8522.90
5] 5881 ARHGAP31:c.-194G>A 119204711 119204711 G A > 73 240 463 7445.00 8365.00 6059.01
] 5881 ARHGAP31:.*1176T>G 119417440 119417440 T G SEUOEEIEH IEESEL 112 368 6960.00 5606.00 3875.54
5] 5881 ARHGAP31:c.*985_*986il 119417249 119417249 A AC Classify “ NM_020754.4 (ARHGAP31) a4a 8237.00 11716.00 8619.64
] 5881 ARHGAP31:¢.2407G>A 119414336 119414336 G A Variant Links N XM_006713714.3 (ARHGAP31) 343 32.00 11840.00 10559.10
] 5881 ARHGAP31:c.*2281C>G 119418545 119418545 ¢ G a XM_017006955.1 (ARHGAP31) 314 4891.00 6050.00 4434.40

] 5881 ARHGAP31:c.-38C>A 119204867 119204867  C A Notes > 354 6663.00 5366.00 3683.35
i 5881 ARHGAP31:c.*1238T>C 119417502 119417502 T c 51.75% SNV 152 163 315 5360.00 5568.00 3995.19

] 5881 ARID1A:C.3869C>T 26773582 | 26773582 c T 48.15% SNV 252 234 486 8573.00 8071.00 572671

Figure 129: Setting a preferred transcript for a gene

Variant Classification

Users are able to classify variants in two ways; firstly, a variant can be directly
assigned one of the defined classifications.

Additional classifications can be added via the Admin Controls (Admin Controls >
Analysis > Classifications).

O sample ¥ HGVSc (Gene Symbol) Chromosome ¥ Start ¥ End Y RefY | ALY | Allele Frequency ¥ Type ¥ RefDepthY | AltDepth¥ | TotalDepth¥Y | RefQualityY | AltQuality Y
ses1 DVL1:c347T>C 1 1335795 1335795 A G 100% SNV ) 138 138 0.00 4771.00
U 5881 ATAD3A: 1G>A 1 1520153 1520153 G A 185 177 362 6194.00 6050.00 4259.C
O 5881 ATAD3AC.A154C>T 1 1534226 1534226 c T Add to Shortlist 2 16 37 738.00 515.00 27511
5881 ATAD3AC.*3306>C 1 1534402 1534402 G c Add to.. > 183 191 374 6338.00 6565.00 4665.€
5881 SKIc¥1802T>C 1 2308567 2308567 T c ) 470 470 0.00 15743.00 14005.
5881 SKI:c.*3182dup 1 2309937 2309937 c o Set Preferred Transcript 3 2 137 166 752.00 8035.00 6276.5
5881 CAMTA1:¢.288C>T 1 6887707 6887707 (s T an o oo 6523.00 4644.00 31423
o 5881 CAMTAT:C.*419T>C 1 6888144 6888144 T c Using Guidelines... > 7148.00 6375.00 4498.€
o 5881 CAMTAT:c.1350G>A 1 7663897 7663897 G A Variant Links Clear Classification 6530.00 7083.00 s107.¢
5881 CAMTAT:c.*890T>A 1 7767381 7767381 T A Notes > 5559.00 5895.00 42707
5881 CAMTAT:c.*1364_*1365d 1 7767843 7767843 c cAA saaam mservoi  Benign 291.00 8624.00 71094
5881 CAMTA1:c.*1640del 1 7768113 7768114 TA T 70% Deletior Uncertain Sign\ficance: ‘Ike‘y benign 856.00 3439.00 2613.2
5881 CAMTA1:c.*1738del 1 7768218 7768219 CA C 92.83% Deletior Uncertain Slgmfl(an(e 537.00 12239.00 9947.€
(] 5881 CAMTA1:c.*2522del 1 7769003 7769004 AT A 55.33% Deletior Uncertain Slgmﬁcan(e: “Ke‘y pa!hogenic 5160.00 11149.00 8450.7
O 5881 CAMTAT:c.*2556G>A 1 7769047 7769047 G A 50.38% SNV ) 6783.00 7084.00 s113.c
5881 CAMTAT:C.*2735A>G 1 7769226 7769226 A G 45.71% SNV Pathogenic 6045.00 4987.00 3481
5881 RERF:c *2212G>A 1 8352875 8352875 C I 51.22% SNV 180 189 369 6259.00 6475.00 4658 €

Figure 130: Variant classification options

A variant classification is selected form the list that is included by default. These are:

- Benign

- Uncertain significance, likely benign

- Uncertain significance

- Uncertain significance, likely pathogenic
- Pathogenic

B Sample ¥ HGVSC (Gene Symbol) Chromosome ¥ Start ¥ End ¥ Ref ¥ At Y Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality s =
5881 DVL1:c.¥347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 41225
U 5881 ATAD3A:C.671G>A 1 1520153 1520153 G A DVL 185 177 362 6194.00 6050.00 4259.C
5] 5881 ATAD3A:C.*154C>T 1 1534226 1534226 G T Add to Shortlist 21 16 37 738.00 515.00 27514
) 5881 ATAD3A:C.*330G>C 1 1534402 1534402 G c Add to.. > 183 191 374 6338.00 6565.00 4665.€
] 5881 SKI:c.*1802T>C 1 2308567 2308567 T c 0 470 470 0.00 15743.00 14005.
) 5881 SKI:c.*3182dup 1 2309937 2309937 c T Set Preferred Transcript > 22 137 166 752.00 8035.00 6276.5
) 5881 CAMTA1:.288C>T 1 6887707 6887707 © T san 1 g 6523.00 4644.00 31423
] 5881 CAMTAT:c*419T>C 1 6888144 6888144 T c v Using Guidelines... > 7148.00 6375.00 4498.€
) 5881 CCAMTA1:c.1350G>A 1 7663897 7663897 G A Variant Links.. > Clear Classification 6530.00 7083.00 5107.€
] 5881 CAMTA1:c.*890T>A 1 7767381 7767381 T A Notes > 5559.00 5895.00 42707
o 5881 CAMTA1:c.*1364_*1365d 1 7767843 7767843 C CAA Ja.4a70 Bel gn 291.00 8624.00 71094
5] 5881 CAMTAT:c.*1640del 1 7768113 7768114 TA T 70% Deletion Uncertain significance: likely benign “ 856.00 3439.00 2613.2
=] 5881 CAMTA1:c.*1738del 1 7768218 7768219 cA c 92.83% Deletion 1 certain significance 537.00 12239.00 9947.€
) 5881 CAMTA1:c.*2522del 1 7769003 7769004 AT A 55.33% Deletion . . . 5160.00 11149.00 8450.7
Uncertain significance: likely pathogenic |
] 5881 CAMTAT:C.*2556G>A 1 7769047 7769047 G A 50.38% SNV 6783.00 7084.00 5113.
] 5881 CAMTAT:c.*2735A5G 1 7769226 7769226 A G 45.71% SNV Pathogenic 6045.00 4987.00 34816
1 5881 RERE:c ¥2212G>A 1 /357875 /352875 C T 51.22% SNV 180 189 369 £259.00 £475.00 AGSRE

Figure 131: Annotating a variant as benign
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Once this classification has been made the variant will be annotated with the
corresponding colour classification. This colour can be changed in the Admin
Controls section of the software (Admin Controls > Analysis > Classifications)

This update will be applied to the variant annotation. As a result where the same
variant appears in other samples it will have the same colour coding in the table.

Sample ¥ HGVSC (Gene Symbol)  Chromosome ¥ Start ¥ End Y Ref ¥ At Y Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score Y=
5881 DVL1:c*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 4122.59
5881 DVL1:c.366A>G 1 1342153 1342153 i C 99.57% SNV il 232 233 32.00 7624.00 6750.47
5881 ATAD3A:C.671G>A 1 1520153 1520153 G A 48.9% SNV 185 177 362 6194.00 6050.00 4259.04

Figure 132: Update of the annotation to show a variant as benign

A variant classification can be removed using the clear classification method

sample T HGVSC (Gene Symbol) Chromosome T start Y End Y

v ALY Allele Frequency Y Type ¥ Ref Depth ¥ Alt Depth T Total Depth T Ref Quality Y Alt Quality T Quality s =

Ref
5881 DVL1:c.*¥347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 41225
1 T c i "

5881 ATAD3AC671G>A 1 1520153 1520153 G A v 185 177 362 6194.00 6050.00 4259.0
5881 ATAD3AC*154C>T 1 1534226 1534226 c 5 Add to Shortlist 2 16 37 738.00 515.00 2751
ssst ATAD3AC.*3306>C 1 1534402 1534402 6 ¢ Add to.. > 183 191 374 6338.00 6565.00 4665.6
5881 SKI:c.*1802T>C 1 2308567 2308567 T Cc 0 470 470 0.00 15743.00 14005.

5881 SKizc *3182dup 1 2309937 2309937 < cr Set Preferred Transcript > 22 137 166 752.00 8035.00 6276.5
5881 CAMTA1:¢.288C>T 1 6887707 6887707 c T - - s 6523.00 4644.00 3142.3
5881 CAMTAL:C.*a19T>C 1 6888144 6888144 T c Using Guldelines... > 7148.00 6375.00 a498.¢
ssst CAMTA1:c.13506>A 1 7663897 7663897 6 A Variant Links. > Clear Classification 6530.00 7083.00 5107.6
5881 CAMTA1:C.*890T>A 1 7767381 7767381 T A Notes > 5559.00 5895.00 42707
sss1 CAMTAT:C.*1364_*1365d 1 7767843 7767843 c can oaaa% Insertion 291.00 8624.00 7109.4
5881 CAMTA1:c.*1640del 1 7768113 7768114 TA T 70% Deletion Uncertain significance: likely benign 856.00 3439.00 2613.2
5881 CAMTAT:c.*1738del 1 7768218 7768219 A c 92.83% Deletion Uncertain significance 537.00 12239.00 9947.6
sset CAMTA:c.*2522del 1 7769003 7769004 AT A s5.33% Deletion Uncertain significance: likely pathogenic 5160.00 11149.00 8450.3
5881 CAMTAL:C.*2556G>A 1 7769047 7769047 G A 50.38% SNV Pa[hogen ic 6783.00 7084.00 5113.C
sest CAMTAT:C.#2735A5G 1 7769226 7769226 A s 25.71% SNV 6045.00 4987.00 34816
5881 RFRF:C.*2212G>A 1 R352875 8352875 C ik 51.22% SNV 180 189 269 £259.00 £475.00 46SR.E

Figure 133: Removing a variant classification annotation

The classification will be removed for the variant in the table and all other samples
with the same variant will be similarly updated.

sample ¥ HGVSC (Gene Symbol)| ~ Chromosome ¥ Start ¥ End Y RefY | AtY | Allele Frequency ¥ Type ¥ RefDepth Y | AltDepthY | Total Depth ¥ RefQuality Y | AltQuality Y |  Quality Score Y=
5881 DVL1:¢.*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 412259
5881 DVL1:c.366A>G 1 1342153 1342153 T C 99.57% SNV 1 232 233 32.00 7624.00 6750.47
5881 ATAD3A:c.671G>A 1 1520153 1520153 G A 48.9% SNV 185 177 362 6194.00 6050.00 4259.04

Figure 134: Update of the annotation to show variant without any classification

Using the American College of Medical Genetics and Genomics (ACMG) Guidelines

An alternative means to derive a classification for a variant is via guidelines described
by the ACMG. These guidelines are included with Interpret.

To follow the ACMG guidelines the user provides answers to a specific set of
questions. Each answer will navigate the user through the conditions of the
guidelines until a classification of the variant can be made.

Selecting to use the guidelines option leads to a new window opening.

Interpret User Guide v96-20250820121007
70

For Research Use Only; Not for Use in Diagnostic Procedures



SNV Options

Sample ¥ HGVSC (Gene Symbol) Chromosome ¥
5881 DVL1:c.*347T>C 1
5881 ATAD3AIC.671G>A 1
U 5881 ATAD3A:c.*154C>T 1
O 5881 ATAD3AC.*330G>C 1
5881 SKI:c.*1802T>C 1
5881 SKi:c.*3182dup 1
] 5881 CAMTA1:c.288C>T 1
5881 CAMTAT:C*419T>C 1
5881 CAMTA1:c.1350G>A 1
5881 CAMTA1:C.*890T>A 1
U 5881 CAMTA1:.*1364_*1365d 1
5881 CAMTA1:c.*1640del 1
5881 CAMTA1:c.*1738del 1
U 5881 CAMTA1:c.*2522del 1
U 5881 CAMTA1:c.*2556G>A 1
@ 5881 CAMTA1:C.*2735A>G 1
5881 RFRF:c.*2212G>A 1

Start ¥
1335795

1520153
1534226
1534402
2308567
2309937
6887707
6888144
7663897
7767381
7767843
7768113
7768218
7769003
7769047
7769226
8352875

End ¥
1335795

1520153
1534226
1534402
2308567
2309937
6887707
6888144
7663897
7767381
7767843
7768114
7768219
7769004
7769047
7769226
8352875

Ref ¥
A

AltY
G

> > 0 A An A >

g

40> >0 -

Allele Frequency ¥
100%

Add to Shortlist
Add to..

Type ¥
SNV

>

Set Preferred Transcript 3

Classify > [ Using Guidelines... >

Variant Links..
Notes
93:33%
70%
92.83%
55.33%
50.38%
45.71%
51.22%

>
>
nsertion
Deletion
Deletion
Deletion

Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥
0 138 138 0.00
185 177 362 6194.00
21 16 37 738.00
183 191 374 6338.00
0 470 470 0.00
2 137 166 752.00

6523.00

Clear Classification

5559.00
Benign 291.00
Uncertain significance: likely benign 856.00
Uncertain significance 537.00
B 5160.00

Uncertain significance: likely pathogenic
path . 6783.00
athogenic 5045.00
180 189 269 6259.00

ACMG Guidelines J75.00
©330.00 83.00

Alt Quality ¥ Quality S =

4771.00 4122.5 )
6050.00 4259.C
515.00 275.01
6565.00 4665.€
15743.00 14005.
8035.00 6276.5
4644.00 31423
4498.€
5107.¢
5895.00 4270.3
8624.00 7109.4
3439.00 2613.2
12239.00 9947.€
11149.00 84507
7084.00 5113.
4987.00 3481.€
6475.00 4658.€

Figure 135: Selection of the inbuilt ACMG classification guidelines

The initial ACMG window, shown below, consists of a progress bar that will report

how close to a classification

- Progress Bar - Showing the progress of the classification.
- Questions - These are the questions to be answered.
- Toggle - Allowing the display to be a graph view or a table view.

@& Variant Classification - SKI:c.*3182dup in 5881

0%
AaN:EEQl |n Progress = °

=

Progress Bar

variant?

Question:

- Evidence

L7

Classification Details

Decision Tree

Questions

Variant

Date Started

Initiated By

0.00%

Percentage Complete

Toggle Between Views

Provisional Classification

Sub-Classifications

o8 Graph View [EESRELIRVEN !

Uncertain significance

Figure 136: The initial ACMG classification window

As the user answers questions the progress bar will update.
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inprogress =

4%

@& Variant Classification - SKI:c.¥3182dup in 5881

Is null variant?
(\(=5)

Is LOF a known mechanism of
disease?

Question:

s LOF a known mechanism of disease?
o

Classification Details

Decision Tree
Variant

Date Started
Initiated By
Percentage Complete

Provisional Classification

Sub-Classifications

Figure 137: A classification at the start of the guidelines, with 4% progress

In Progress =2

67%

@& Variant Classification - SKI:c.¥3182dup in 5881

Is null variant?
(\(=5)

Is LOF a known mechanism of
disease? (Yes)

De novo in a patient with the
disease and no family history?

<8 Graph View E Table View X Classify Variant

Question:

De novo in a patient wi

o

ease and no family

Classification Details

Decision Tree

Variant

Date Started 30-Jan-2020 1

Initiated By Admin User
Percentage Complete 66.67%
Provisional Classification ~ Uncertain significance

Sub-Classifications

Figure 138: A classification with 67% progress

When sufficient questions have been answered to allow a classification the progress
bar will update to show 100% and say Ready to be classified.

100%

@ Variant Classification - SKI:c.¥3182dup in 5881

Figure 139: A completed ACMG classification
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A window will appear showing the classification and give the user the option of
making the classification or cancelling.

Pathogenic

« Accept Variant Classification

Figure 140: A completed classification showing a Pathogenic all has been made

Selecting the classification will update the variant's annotation accordingly.

5881 SKI:c.¥1802T>C 1 2308567 2308567 T C 100% SNV 0 470 470 0.00 15743.00 14005.

SKi:c.*3182dup 2309937 2309937
5881 CAMTA1:¢.288C>T 1 6887707 6887707 C T 40.99% SNV 190 132 322 6523.00 4644.00 3142.3

Figure 141: Updated annotation for the variant to show its status as pathogenic

It is possible to review the choices made in the guidelines; using the table view, users
can see which questions were asked and how they were answered by whom and when.

@ Variant Classification - SKI:c.¥3182dup in 5881

100%
Completed @ Classified As: Pathogenic

f
Answer | Question:

Figure 142: Table view of a completed classification

Selecting a row from the table view allows a result to be modified if that is required.
Alternatively, evidence can be added to support the answer to the question

@& Variant Classification - SKI:c.*3182dup in 5881

100%
Completed @ Classified As: Pathogenic

r'| Question:

o)

s LOF a known mechanism of disease?

family history? Yes Admin User | 3

2 Is LOF a known mechanism of disease? Yes Admin User 3|

3 | Is null variant? Yes Admin User | 30-Jal

Figure 143: Reviewing an answer in the table view
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Variant Links

The software allows users to link out to external sources of documentation. Currently
included are:

- EnsEMBL
« ClinView
- ExXAC

Additional resources can be added in the Admin Controls (Admin Controls > Analysis
> Manage Links).

O Sample ¥ HGVSc (Gene Symbol)  Chromosome Y Start ¥ End Y Ref Y ALY Allele Frequency Y Type Y Ref Depth Y Alt Depth ¥ Total Depth ¥ Ref Quality Y Alt Quality ¥ Quality Score Y
] DVL1:¢.*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 412259
5] 5881 ATAD3AC671G>A 1 1520153 1520153 G A C 185 177 362 6194.00 6050.00 4259.04
5] 5881 ATAD3AC*154C>T 1 1534226 1534226 c T Add to Shortlist 21 16 37 738.00 515.00 275.18
a] 5881 ATAD3AC*330G>C 1 1534402 1534402 G c Add to.. > 183 191 374 6338.00 6565.00 4665.67
] s8s1 SKI:c*1802T>C 1 2308567 2308567 T c o 470 470 0.00 15743.00 14005.10
) 5881 SKl:c.*3182dup 1 2309937 2309937 c a3 Set Preferred Transcript 3 22 137 166 752.00 8035.00 6276.51
5] 5881 CAMTA1:c.288C>T 1 6887707 6887707 c Classify N 190 132 322 6523.00 4644.00 314237
8] 5881 CAMTAL:C.*419T>C 1 6888144 6888144 T 203 184 387 7148.00 6375.00 449884
5] 5881 CAMTAT:.1350G>A 1 7663897 | 7663897 G A Ensembl (Position) %6 400 6530.00 7083.00 5107.83
) 5881 CAMTA1:C.*890T>A 1 7767381 7767381 T A Notes > 58 325 5559.00 5895.00 427076
] 5881 CAMTA1:C.*¥1364_*1365d 1 7767843 7767843 c caa vaasm ooy Ll (Gene) 53 224 291.00 8624.00 7109.48
5] 5881 CAMTA1:c.*1640del 1 7768113 7768114 A T 70% Deletior  ENsembl (Transcript) 3 124 856.00 3439.00 2613.25
5] 5881 CAMTA1:c.*1738del 1 7768218 7768219 cA C 92.83% Deletior ClinVar (HGVSc) 07 239 537.00 12239.00 9947.63
o 5881 CAMTAT:c.*2522del 1 7769003 7769004 AT A 55.33% Deletior EXAC (Gene) 87 346 5160.00 11149.00 8450.75
5] 5881 CAMTAT:C*¥2556G>A 1 7769047 | 7769047 G A 5038% SNV EXAC (Transcript) 0 399 6783.00 7084.00 5113.03
) 5881 CAMTAT:C.*2735A>G 1 7769226 7769226 A G 4571% SNV EXAC 44 315 6045.00 4987.00 3481.89
] 5881 REREIC¥2212G>A 1 8352875 8352875 c T 51.22% SNV - .89 369 6259.00 6475.00 4658.64
] 5881 RERE:C.*2158T>C 1 8352029 8352929 A G 100% SNV 0 331 331 0.00 11478.00 1023150

Figure 144: Variant links available in the software

If a source is selected Interpret will show the information in a separate tab in the web
browser.

] sample ¥ HGVSc (Gene Symbol)  Chromosome ¥ Start ¥ End Y Ref ¥ AltY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score Y
] DVL1:¢.*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 412259
=) 5881 ATAD3A:C.671G>A 1 1520153 1520153 G A D A>G 185 177 362 6194.00 6050.00 4259.04
5881 ATAD3AIC*154C>T 1 1534226 | 1534226 c T Add to Shortlist 21 16 37 738.00 515.00 275.18
5881 ATAD3AC.*330G>C 1 1534402 | 1534402 G c Add to.. > 183 191 378 6338.00 6565.00 4665.67
] 5881 SKI:c*1802T>C 1 2308567 2308567 T c ) 470 470 0.00 15743.00 14005.10
] 5881 SKi:c.*3182dup 1 2309937 2309937 c T Set Preferred Transcript > 2 137 166 752.00 8035.00 6276.51
5] 5881 CAMTA1:¢.288C>T 1 6887707 6887707 (= Class‘vfy > 190 132 322 6523.00 4644.00 314237
=} 5881 CAMTA1:¢.*419T>C 1 6888144 6888144 T 203 184 387 7148.00 6375.00 449884
o 5881 CAMTAT:C.1350G>A 1 7663897 7663897 G A Ensembl (Position) 6 400 6530.00 7083.00 5107.83
5] s8s1 CAMTAT:C.*890T>A 1 7767381 | 7767381 T A Notes > Ensembl (Gene) i8 325 5559.00 5895.00 4270.76
] 5881 CAMTA1:c.*¥1364_*1365d 1 7767843 7767843 c caa 94:42% Insertion 3 224 291.00 8624.00 7109.48
=) 5881 CAMTA1:c.*1640del 1 7768113 7768114 TA T 70% Deletion Ensembl (Trans(r\pt) 3 124 856.00 3439.00 2613.25
5] 5881 CAMTA1:c.*1738del 1 7768218 7768219 cA c 92.83% Deletion Clinvar (HGVSc) 7 239 537.00 12239.00 9947.63
o 5881 CAMTA1:c.*2522dkel 1 7769003 7769004 AT A 55.33% Deletion 346 5160.00 11149.00 8450.75
5] 5881 CAMTAT:c.*2556G>A 1 7769047 | 7769047 G A 50.38% SNV EXAC (Transcript) )1 3% 6783.00 7084.00 5113.03
) 5881 CAMTA1:C.*2735A>G 1 7769226 7769226 A G 4571% SNV EXAC 4 315 6045.00 4987.00 3481.89
5] 5881 REREIC¥2212G>A 1 8352875 8352875 c T 51.22% SNV 1o +d9 369 6259.00 6475.00 4658.64
U 5881 RERE:C.*2158T>C 1 8352929 8352929 A G 100% SNV 0 331 331 0.00 11478.00 10231.50

Figure 145: Selection of EXAC as an external resource for the gene selected

Interpret User Guide v96-20250820121007
74

For Research Use Only; Not for Use in Diagnostic Procedures



SNV Options

gnomAD browser gnomADv2.1.1 ¥ Search About Downloads Terms Contact Jobs FAQ

gnomAD v3 released! 71,702 genomes aligned on GRCh38.

DVL1 dishevelled segment polarity protein 1 Dataset ([ EXACVI0 - gnomadsVsv21 - |@

Genome build GRCh37/hg19
Ensembl gene ID  ENSG00000107404
Canonical transcript ID  ENST00000378891 Category Exp. SNVs Obs. SNVs Constraint metric
Region 1:1270657-1284731
References  Ensembl, UCSC Browser, and more

Constraint @

Synonymous 1587 211

pLoF 188 5

Sy Sp—_——

Include: ¥ CDS WM () UTR mm [ Non-coding transcript

’?&TO_ IS S BB = = = HE B I BN B B O =E =Es

Coverage
8

ClinVar
pathogenic 5.

oL, - [lulim -
variants (17)
HE o s o e acaufitons (<po oo 1000000 Gifibfentolicode 50 €tasniontisiuinies oot aiefedp i muﬁu et dpo it m-m-‘
Viewing in table *

Figure 146: Example of the software linking out to an external data source, in this case the GhomAD for the gene containing the variant in Interpret

Add Notes

Interpret allows users to add notes for a variant and to also edit notes on the system.
This is accessed through the Notes menu item.

sample ¥ HGVSC (Gene Symbol)|  Chromosome ¥ | Start ¥ End Y RefY | AtY | Allele Frequency ¥ Type ¥ RefDepth Y | AltDepthY | TotalDepthY = RefQuality ¥ | AltQuality ¥ | QualityScore V=
DVL1:c*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 412259
s881 ATAD3AC671G>A 1 1520153 | 1520153 3 A 185 177 362 6194.00 6050.00 4259.04
S ATAD3AIC*154C>T 1 1534226 1534226 c T Add to Shortlist 21 16 37 738.00 515.00 275.18
5881 ATAD3AC.*¥330G>C 1 1534402 1534402 G c Add to.. > 183 191 374 6338.00 6565.00 4665.67
ssa1 SKi:c.¥1802T>C 1 2308567 2308567 T c ) ) 470 470 0.00 15743.00 14005.10
s8s1 SKic.¥3182dup 1 2309937 | 2309937 c a Set Preferred Transcript > 2 137 166 752.00 8035.00 6276551
s881 CAMTA1:.288C>T 1 6887707 6887707 c T Classify > 190 132 322 6523.00 4644.00 314237
s881 CAMTAT:C.*419T>C 1 68ss1a4 6888144 T c 203 184 387 7148.00 6375.00 449884
sse1 CAMTAT:c.1350G>A 1 7663897 7663897 G A Variant Links.. > 194 206 400 6530.00 7083.00 5107.83
5881 CAMTAI:c.*890T>A 1 7767381 7767381 T A 168 325 5559.00 5895.00 427076
S CAMTAT:c.*1364_*1365d 1 7767843 7767343 c can 94.44% Insertion: - 153 224 291.00 8624.00 7109.48
s881 CAMTA1:c.*1640del 1 7768113 7768114 TA T 70% Deletion 27 63 124 856.00 3439.00 261325

Figure 147: Adding a note to a variant

Selecting the Add Note will generate a popup window
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+Add

Notes for DVL1:c.366A>G

Characters remaining:250

8 Existing Notes (0)

Figure 148: The note template window for the selected variant

Users can add the required text, up to 250 characters, in the text box

+Add Note To Variant

Notes for DVL1:c.366A>G

Characters remaining:216 8 Existing Notes (0)

This is a newly discovered variand

Figure 149: Addition of a note to a variant

Selecting Add Now will append the note to the variant.
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Notes for DVL1:c.366A>G

Characters remaining:250

8 Existing Notes (1)

Admin User 2020-01-22 17:18:22.0

Cancel + Add Note

Figure 150: An example of a note on the system

The additional text will now be displayed

Notes for DVL1:c.366A>G

Characters remaining:250 § Existing Notes (1)

Admin User 2020-01-22 17:18:22.0 + Revert B Apply

Characters remaining:216

This is a newly discovered variant

+ Adaoe

Figure 151: Appending text to an existing notation

Notes can be modified by clicking on the pen icon. This makes the text box editable
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Notes for DVL1:c.366A>G

Characters remaining:250

8 Existing Notes (1)

Admin User 2020-01-22 17:18:22.0  Revert Apply

Characters remaining:191

This is a newly discovered variant

Itis likely pathogenic

Figure 152: Adding an update to a note

Once any update has been made, selecting Apply will incorporate the changes.

+Add Note To Variant:

Notes for DVL1:c.366A>G

Characters remaining:250 8§ Existing Notes (1)

Admin User 2020-01-22 17:18:22.0 /7 n

+ Add Note

Figure 153: A note showing the updated annotation

Similarly, a note can be deleted through the red bin icon.
Users are asked to confirm the delete request after which the note will be removed.
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+

Notes for DVL1:c.366A>G

Characters remaining:250 8 Existing Notes (1)

Admin User 2020-01-22 17:18:22.0

LYELICIM A Confirm Delete

+ Add Note

Figure 154: Deleting a variant note

Where there is a note for a variant the note can be viewed through the Notes options
seen when right clicking on the variant.

O Sample ¥ HGVSC (Gene Symbol)  Chromosome ¥ Start ¥ End ¥ Ref ¥ ALY Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score ¥
DVL1:.¥347T>C 1 1335795 | 1335795 A G 100% SNV 0 138 138 0.00 4771.00 412259
5881 ATAD3A:C.671G>A 1 1520153 1520153 G A 185 177 362 6194.00 6050.00 4259.04
O 5881 ATAD3A:C.*154C>T 1 1534226 1534226 c T Add to Shortlist 21 16 37 738.00 515.00 27518
5881 ATAD3AC.*330G>C 1 1534402 | 1534402 G c Add to.. > 183 191 374 6338.00 6565.00 4665.67
5881 SKI:c*1802T>C 1 2308567 2308567 T c [} 470 470 0.00 15743.00 14005.10
5881 SKl:c.*3182dup 1 2309937 2309937 C cT Set Preferred Transcript 22 137 166 752.00 8035.00 627651
5881 CAMTA1:c.288C>T 1 6887707 6887707 c Classify N 190 132 322 6523.00 4644.00 314237
5881 CAMTA1:C.*419T>C 1 6888144 6888144 T 203 184 387 7148.00 6375.00 449884
5881 CAMTA1:c.1350G>A 1 7663897 7663897 G A Variant Links. > 194 206 400 6530.00 7083.00 5107.83
s881 CAMTAL:C*890T>A 1 7767381 7767381 T A 168 325 5559.00 5895.00 427076
5881 CAMTA1:c.*1364_*1365d 1 7767843 | 7767843 c caa .57 perd  View Notes (1) 153 224 291.00 8624.00 7109.48
ssst CAMTA1:c.*1640dkel 1 7768113 | 7768114 A T 70% Deletion + Add Note 63 124 856.00 3439.00 2613.25
5881 CAMTA1:c.*1738del 1 7768218 | 7768219 A c 92.83% Deletion 16 207 239 537.00 12239.00 9947.63
5881 CAMTA1:c.*2522del 1 7769003 7769004 AT A 55.33% Deletion 151 187 346 5160.00 11149.00 8450.75
Figure 155: Selecting a Note to view
The note is displayed on the screen
played on t :
@ Sample ¥ HGVSc (Gene Symbol)|  Chromosome ¥ Start ¥ End ¥ Ref Y ALY Allele Frequency Y Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Quality Score ¥=
5881 DVL1:c.*347T>C 1 1335795 1335795 A G 100% SNV 0 138 138 0.00 4771.00 4122.59
5881 ATAD3AIC.671G>A 1 1520153 1520153 G A BNotes " 18 177 362 6194.00 6050.00 4259.04
s8s1 ATADZAIC*154C>T 1 1534226 | 1534226 c T 21 16 37 738.00 515.00 27518
u 5881 ATAD3A:C.*330G>C 1 1534402 1534402 G C sl 183 191 374 6338.00 6565.00 4665.67
5881 SKI:c.*1802T>C 1 2308567 | 2308567 T c This is a newly discovered variant o 470 470 0.00 15743.00 14005.10
s881 SKi:c.+3182dup 1 2309937 | 2309937 c o 22 137 166 752.00 8035.00 627651
5881 CAMTA1:¢.288C>T 1 6887707 6887707 c T Itis likely pathogenic 190 132 322 6523.00 4644.00 314237
5881 CAMTAT:C.#419T>C 1 6338144 | 6888144 T 203 184 387 7148.00 6375.00 4498.84
5881 CAMTA1:C.1350G>A 1 7663897 | 7663897 G A 194 206 400 6530.00 7083.00 5107.83
5881 CAMTA1:C.*890T>A 1 7767381 7767381 T A 157 168 325 5559.00 5895.00 4270.76
5881 CAMTA1:c.*1364_*1365d 1 7767843 7767843 © CAA 9 153 224 291.00 8624.00 7109.48
5881 CAMTAL:C.*1640del 1 7768113 | 7768114 A T 27 63 124 856.00 3439.00 261325
U 5881 CAMTA1:c.*1738del 1 7768218 7768219 CcA C 16 207 239 537.00 12239.00 9947.63
o 5881 CAMTA1:c.*2522del 1 7769003 7769004 AT A 151 187 346 5160.00 11149.00 8450.75
5881 CAMTAT:C¥2556G>A 1 7769047 | 7769047 G A 198 201 399 6783.00 7084.00 5113.03
u 5881 CAMTA1:c.*2735A>G 1 7769226 7769226 A G 17 144 315 6045.00 4987.00 3481.89
5881 REREIC.*2212G>A 1 8352875 | 8352875 c T 180 189 369 6259.00 6475.00 4658.64
s8s1 RERE:C.*2158T>C 1 8352929 | 8352929 A G [ 331 331 0.00 1147800 10231.50
5881 RERE:C.*1830T>G 1 8353257 8353257 A (e 46.54% SNV 232 202 434 8087.00 6839.00 4784.67

Viewing CNV and LOH Events

The variant table has a column selector icon B allowing user to configure which
columns are displayed. The figure below shows the columns available for display.
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Select Displayed Columns =

v Chromosome
v Start

v End

v Type

v Length

Copy Number
# Markers
Mean
Confidence
Overlap
Sample

€ € € € € <«

Genome Build
Classification

Depth

Frequency

Inheritance

Quality

Estimated Tumour Content
ISCN

Score

Mean Standard Error
Mosaicism

Mosaicism Range
Mosaicism Lower Bound
Mosaicism Upper Bound

Figure 156: Columns available to select for display in the CNV/LOH variants page

Selecting a variant will show it in IGV, a track for both CNV and LOH will displayed.
Sometimes there will only be a CNV call as in the example below.

IGY "o | s v 407,641,835 Q7641kd [ CursorGute I Centertine Y Track Labeis N =] i 0‘
2 e o —
. ]
o CNVs 0
Figure 157: Example of a CNV call only
Sometimes there will only be a LOH call
Interpret User Guide v96-20250820121007
80

For Research Use Only; Not for Use in Diagnostic Procedures



Viewing CNV and LOH Events

Tools €)

407641835 Qi CCITD @D €D © ER)

IGV hee | chra v

o 1mo 2ms 3mb amb 5mo omo 7mb

Unclassified e

Fig

ure 158: Example of a LOH call only

Sometimes there will be CNV and LOH calls

Toolso

[ cuorouse Y comerion Y rockisoos Y- g ©

IGV o3 chrs i cr5:0-67,692,915 Q 67mb

s 10me 20ms 30ms 0mo 50mo 50 mb

Unclassified E o]
o ° & o woe ® oo eeso 0 o ®o
L e Al Rdnl aalic il KA ol
-]
Zoom in to see features @

Fig

ure 159: Example of a sample with a CNV call and a LOH call in the same genomic location

CNV and LOH Options

As with the page displaying SNV and Indel calls there are options available for each
variant called by the CNV/LOH pipeline,

Right clicking on a variant will provide a menu of the possible options.

= Chromosome ¥ Start ¥ End ¥ A Type T Length ¥ Copy Number ¥ | # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample =
21 14110138 17533897 Deletion 3.42Mb Add to Shortlist -1.01204 High CDS (other) GRCh38 Unclassified 123 8210
7 5973240 5973540 Deletion 300b C|assify -1.10507 High CDS (target) GRCh38 Undlassified 20 8210
U 16 2102058 2102258 Deletion 200b View in CymSure In(erpre& -0.7722 High CDS (target) GRCh38 Unclassified 206 8210
U 7 94597891 94598041 Deletion 150b -1.26924 Low CDS (target) GRCh38 Unclassified 13 8210
O 4 44967 3843401 Deletion 3.8Mb Variant Links.. -1.01016 High CDS (target) GRCh38 Undlassified 182 0.62 8210
17 46170855 46225432 Deletion 54.58Kb 1 a3 -0.714658 High DS (target) GRCh38 Unclassified 579 047 8210
6 257160 335276 Deletion 78.12Kb 1 8 -0.80957 High DS (other) GRCh38 Undlassified 229 8210
1 152308235 152309085 | Duplication 850b 3 17 0651716 High DS (target) GRCh38 Unclassified 1386 046 8210
22 50720285 50720935 | Duplication 650b 3 12 0401733 High DS (target) GRCh38 Undlassified 302 8210
Figure 160: Available options for a selected CNV or LOH call
Adding t hortlist
Variants added t hortlist tated with a tick
Chromosome ¥ Start ¥ End ¥ A Typev Length ¥ Copy Number ¥ | # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample | =
Bv 1 152305335 152305635 Deletion 300b ) 6 -4.20985 High DS (target) GRCh38 Unclassified 3 8210
Bv 2 14110138 17533897 Deletion 3.42Mb 1 49 1.01204 High DS (other) GRCh38 Undlassified 123 8210
u 7 5973240 5973540 Deletion 300b 1 6 -1.10507 High CDS (target) GRCh38 Unclassified 20 8210

Figure 161: Variants added to the shortlist displayed

Shortlisted variants can be viewed.
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© All(26) ()CNVs(10) ()LOHCalls(16) H{ <« Pagelof3(1-100f26) » M  Pagesize:10
Chromosome ¥ Start v End ¥ A Type ¥ LengthY | CopyNumberY | #Markers¥ MeanY | Confidence¥ | Overlap¥ Gena @ Generate Report Depth ¥ Frequency ¥

v 1 152305335 152305635 Deletion 300b ] 6 -4.20985 High CDS (target) G 31
v 2 14110138 17533897 Deletion 3.42Mb 1 a9 101204 High CDS (other) 123

7 5973240 5973540 Deletion 300b 1 6 110507 High CDs (target) g Y Filter %

16 2102058 2102258 Deletion 2000 1 4 07722 High DS (target) 6 5E With selecte > 206

7 94597891 94598041 Deletion 1500 1 3 -1.26924 Low Ds (target) Grenoo o 13

4 44967 3843401 Deletion 3.8Mb 1 399 -1.01016 High CDs (target) GRCh38 182 0.62

sample
8210
8210
8210
8210
8210
8210

Figure 162: Accessing the shortlist of selected variants

The shortlist opens in a separate view. A variant can be removed from the shortlist be

clicking on the red bin icon in the shortlist view.

Variants in Shortlist for Sample 8210, run 3

chr Start End Type Length Copy Number #Markers Mean Confidence Overlaps
1 1 DEL 300 0 6 -4.20985 High CDSTarget
21 14110138 17533897 DEL 3423759 1 49 -1.01204 High CDSOther

Figure 163: Viewing the shortlist of CNV or LOH variants

Alternatively, a variant can be removed from the shortlist using the CNV options

menau.

sample

Chromosome ¥ Start ¥ End Y A Type Y Length ¥ Copy Number ¥ #Markers Y Mean ¥ Confidence ¥ Overlap ¥ Genome Build Y Classification ¥ Depth ¥ Frequency Y
v 1 152305335 152305635 Deletion 300b Delete from Shortlist 0985 High CDS (target) GRCh38 Unclassified 31
21 14110138 17533897 Deletion 3.42Mb Classify “ » 1204 High CDS (other) GRCh38 Unclassified 123
7 5973240 5973540 Deletion 300b . 0507 High CDs (target) GRCh38 Unclassified %
View in CytoSure Interpret = (ZID
16 2102058 2102258 Deletion 200b 1722 High CDs (target) GRCh38 Unclassified 206
7 94597891 94598041 Deletion 150b Variant Links.. > 6924 Low CDsS (target) GRCh38 Unclassified 13
4 24967 3843401 Deletion 3.8Mb 1 399 101016 High CDs (target) GRCh38 Unclassified 182 062
17 46170855 46225432 Deletion 54.58Kb 1 43 -0.714658 High CDs (target) GRCh38 Unclassified 579 0.47

8210
8210
8210
8210
8210
8210
8210

Figure 164: Deleting a variant from the shortlist

The shortlist will be updated to reflect the removal of a variant.

Variants in Shortlist for Sample 8210, run 3

Chr Start End Type Length Copy Number #Markers Mean Confidence Overlaps

1 15230533! 1523056 DEL 300 0 6 -4.20985 High CDSTarget

Figure 165: The shortlist showing that the variant has been removed

Variant Classification
A variant can be classified from the list that is included by default. These are:
- Benign

- Uncertain significance, likely benign
- Uncertain significance
- Uncertain significance, likely pathogenic

Pathogenic

Additional classifications can be added in the Admin Controls section of the software

(Admin Controls > Analysis > Classifications)
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Chromosome ¥ Start ¥ End Y A Type Y Length ¥ Copy Number ¥ # Markers Y Mean Y Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency Y Sample =

Add to Shortlist

7 5973240 5973540 Deletion 300b -1.10507 High CDS (target) GRCh38 Unclassified 90 8210

16 2102058 2102258 Deletion 200b Clear Classification GRCh38 Unclassified 206 8210

7 94597891 94598041 Deletion 150b View in CytoSure Interprs GRCh3g Undlassified 13 8210

4 44967 3843401 Deletion 3.8Mb Benign GRCh38 Unclassified 182 0.62 8210

17 46170855 46225432 Deletion 54.58Kb Variant Links.. > Uncertain significance: likely benign GRCh38 Unclassified 579 0.47 8210

6 257160 335276 Deletion 78.12kb 1 8 Uncertain significance GRCh3g Unclassified 229 8210

1 152305335 152305635 Deletion 300b 0 6 Uncertain significance: likely pathogenic GRCh38 Undlassified 3 8210

1 152308235 152309085 | Duplication 850b 3 17 pathogen GRCh3g Undlassified 1386 045 8210

athogenic
2 50720285 50720935 Duplication 650b 3 12 8 _ GRCh38 Undlassified 302 8210
Figure 166: Default classifications
Chromosome ¥ Start ¥ End ¥ Length ¥ Copy Number ¥ # Markers Y Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample | =
TEZ0 [N P—

7 5973240 5973540 Deletion 300b Add to Shortlist 1.10507 High CDS (target) GRCh38 Unclassified 90 8210

16 2102058 2102258 Deletion 200b Classify Clear Classification 5RCh38 Unclassified 206 8210

7 94597891 94598041 Deletion 150b View in CytoSure Interpret 5RCh38 Undlassified 13 8210

a 44967 3843401 Deletion 3.8Mb o Benign 5RCh38 Undlassified 182 062 8210

7 46170855 46225432 Deletion 54.58Kb ke > Uncertain significance: likely benign 5RCh3s Unclassified 579 047 8210

6 257160 335276 Deletion 78.12Kb 1 8 Uncertain significance 5RCh38 Undlassified 229 8210

1 1 1 1! " " " " SRCh: ! 1 1
52305335 52305635 Deletion 3000 0 6 Uncertain significance: likely pathogenic 5RCh38 Undlassified 3 8210

1 152308235 152309085 | Duplication 850b 3 17 s 5RCh38 Undlassified 1386 0.46 8210

2 50720285 50720935 Duplication 650b 3 12 athogenic 5RCh38 Undlassified 302 8210

NS
Figure 167: Classifying a CNV deletion as pathogenic
Chromosome Y Start ¥ End ¥ 2 Type T Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample |=

14110138 17533897 Deletion CDS (other) Pathogenic
7 5973240 5973540 Deletion 300b 1 6 -1.10507 High CDS (target) GRCh38 Unclassified 90 8210

e PR W p—

14110138 17533897 Deletion CDS (other) Pathogenic
5973240 5973540 Add to Shortlist GRCh38

Copy Number ¥ #Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample |=

Deletion -1.10507 Unclassified

CDs (target)

16 2102058 2102258 Deletion 2000 — o Clificot = GRCh38 Undlassified 206 8210
ear Classification

7 7891 )4 41 ! 150b . + RCh: ! fied 1 1
9459789 945980 Deletion 501 View in CytoSure Interpret GRCh38 Undlassifiec 3 8210

4 44967 3843401 Deletion 3.8Mb Benign GRCh38 Unclassified 182 0.62 8210

17 46170855 46225432 Deletion 54.58Kb Variant Links.. > Uncertain significance: likely benign GRCh38 Unclassified 579 0.47 8210

6 257160 335276 Deletion 78.12Kb 1 8 GRCh38 Undlassified 229 8210

Uncertain significance

1 152305335 152305635 Deletion 300b o 6 GRCh38 Undlassified 31 8210

1 152308235 152309085 | Duplication 850b 3 17 Uncertain significance: likely pathogenic GRCh38 Unclassified 1386 046 8210

2 50720285 50720935 Duplication 650b 3 12 GRCh38 Undlassified 302 8210

Figure 169: Removing a variant classification

View Classification History
User can review the classification of a variant by selecting that option in the menu.

] Sample Chromosome ¥ Start ¥ End ¥ Type Y Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Bands Classification =
8] sample-1 13 50566440 51782998 Duplication 1.22Mb 3 70 0.203889 High CDS (target) GRCh37 q14.2-914.3 Unclassified
X 100611029 100611266 Duplication 237b 3 3 0.632296 High CDS (target) GRCh37 q22.1 Unclassified
Add to Shortlist
Classify >

View Classification History

View in CytoSure Interpret
Display without flanking

Variant Links..

>
IGV hoto | ohri3 v | chr13:49,349,882-52,999,556 | Q, 3,649 kb Notes > Q g O

Figure 170: Selecting view classification history option

When chosen a table appears displaying how a variant has been classified, who made
the classification and when any changes were made
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Classification History + X

Classification history for seq[GRCh37] Xg22.1(100611029_100611266)x3

Classification User Date
Unclassified admin Oct 21, 2021 4:13:44 PM
Unclassified admin Oct 15, 2021 9:18:38 AM

Figure 171: An example of a variant's classification history

View in CytoSure Interpret

CytoSure Interpret is OGT's class-leading microarray software analysis platform. For

existing microarray customers, CNV and LOH events can be loaded into CytoSure

Interpret.

Chromosome ¥ Start ¥ End ¥ A Type Y Length ¥ Copy Number ¥ #Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥

7 5973240 5973540 Deletion 300b Add to Shortlist 110507 High CDS (target) GRCh38

Incla: e 90
16 2102058 2102258 Deletion 200b ClaSSIfy > 7722 High CDS (target) GRCh38 ncla: 206
7 94597891 94598041 Deletion 150b 126924 Low CDS (target) GRCh38 Unclassified 13
a 44967 3843401 Deletion 3.8Mb “ .01016 High CDS (target) GRCh38 Undlassified 182
17 46170855 46225432 Deletion 54.58Kb Variant Links.. 714658 High CDS (target) GRCh38 Unclassified 579
6 257160 335276 Deletion 78.12Kb 1 8 -0.80957 High CDS (other) GRCh38 Unclassified 229
1 152305335 152305635 Deletion 300b o 6 -4.20985 High CDS (target) GRCh38 31
1 152308235 152309085 | Duplication 850b 3 17 0651716 High CDS (target) GRCh38 sifie 1386
2 50720285 50720935 Duplication 650b 3 12 0.401733 High CDS (target) GRCh3g Undlassified 302

Frequency ¥

0.62
0.47

sample

8210
8210
8210
8210
8210
8210
8210
8210
8210

Figure 172: Selecting to view a CNV deletion in CytoSure Interpret microarray software

It is necessary to have CytoSure Interpret open prior to selecting this option.

If it is not yet running Interpret will issue a prompt to the user.

sybil:8089 says

Please open CytoSure Interpret first

Figure 173: Prompt from Interpret if trying to load data in CytoSure Interpret when it is not running

Variant Links

The software allows users to link out to external sources of documentation. Currently

included are:
« EnsEMBL
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Additional resources can be added in the Admin Controls (Admin Controls > Analysis
> Manage Links).

=) Chromosome Y Start Y End ¥ 4 Type ¥ Length ¥ Copy Number ¥ # Markers Y Mean Y Confidence Y Overlap Y Genome Build Y Classification ¥ Depth Y Frequency ¥ Sample =
) 7 5973240 5973540 Deletion 300b. Add to Shortlist 110507 High Ds (target) GRCh38 Unclassified 90 8210
=] 16 2102058 2102258 Deletion 200b CIaSSify > 07722 High CDS (target) GRCh38 Unclassified 206 8210
] 7 94597891 94598041 Deletion 150b View in CytoSure Interpret 26924 Low CDs (target) GRCh38 Unclassified 13 8210
) 4 44967 3843401 Deletion 3.8Mb 01016 High CDS (target) GRCh38 Unclassified 182 0.62 8210
) 17 46170855 46225432 Deletion 54.58Kb Ensembl (Position) CDS (target) GRCh38 Unclassified 579 0.47 8210
) 6 257160 335276 Deletion 78.12Kb 1 8 BUYS/ Hign CDS (other) GRCh38 Unclassified 229 8210
J 1 152305335 152305635 Deletion 300b 0 6 -4.20985 High CDS (target) GRCh38 Unclassified 31 8210
) 1 152308235 152309085 Duplication 850b 3 17 0.651716 High CDS (target) GRCh38 Unclassified 1386 0.46 8210
J 22 50720285 50720935 Duplication 650b 3 12 0.401733 High CDS (target) GRCh38 Unclassified 302 8210
Figure 174: Accessing variant links
Chromosome ¥ Start ¥ End ¥ Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Classification ¥ Depth ¥ Frequency ¥ sample =

7 5973240 5973540 Deletion 300b Add to Shortlist -1.10507 High CDs (target) GRCh38 Unclassified 90 8210
16 2102058 2102258 Deletion 200b Classify > 07722 High CDs (target) GRCh38 Undlassified 206 8210
@ 94597891 94598041 Deletion 150b View in CytoSure Interpret 126924 Low DS (target) GRCh38 Undlassified 13 8210
O 4 44967 3843401 Deletion 3.8Mb -1.01016 High DS (target) GRCh3g Undlassified 182 062 8210
17 46170855 46225432 Deletion 54.58Kb Ensembl (Position) CDs (target) GRCh38 Unclassified 579 0.47 8210
6 257160 335276 Deletion 78.12Kb 1 8 vouz>r rign “ DS (other) GRCh3g Unclassified 229 8210
1 152305335 152305635 Deletion 300b o 6 -4.20985 High CDs (target) GRCh38 Undlassified 31 8210
® 1 152308235 152309085 | Duplication 850b 3 17 0651716 High DS (target) GRCh3g Undlassified 1386 0.46 8210
2 50720285 50720935 Duplication 650b 3 12 0401733 High CDs (target) GRCh3g Undlassified 302 8210
Figure 175: Accessing EnsEMBL as an external source for data annotation
Adding Notes to CNVs
Al @ s (2) M < Pagelof1(1-20f2) » W  PageSize:10v & Actions )
(m) Sample Chromosome ¥ Start ¥ End ¥ Type ¥ Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Bands Classification ¥ #Samples ¥ 9% Sar =
B 50566440 | 51782998
@) Sample-1 X 100611029 100611266 Add to Shortlist 3 3 0632296 High CDs (targen) GRCh37 q22.1 Undlassified 5 35.149)
Classify >
View Classification History
View in CytoSure Interpret
Display without flanking )
IGV heto | crts v | chriadesasse252,099556 | Q 3oy VariantLinks. Q g O
+ Add Note
50mb 51 mb 52mb 5

Figure 176: Selecting the option to add notes to a CNV

When chosen a text editor is displayed as well any pre-existing notes. At the top is an
option to choose a file and to then upload it. Below is the text box where details can be
entered.
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Viewing CNV and LOH Events

+Add Note To CNV:

Notes for 13:50566440-51782998

Choose File ‘ No file chosen Upload 8 Existing Notes (0)

B I U x, x*

1]
1
lih
¢
Il

pran
=
=

a %

2
N

Background Foreground v

Font 2 Size 7

+ Add Note

Figure 177: A blank template for creating a note

In the example below a file has been uploaded and text entered.
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Viewing CNV and LOH Events

+Add Note To CNV

Notes for 13:50566440-51782998

Additional CNV information.docx B Existing Notes (0)
Change

B I U x, x* £ £ E § =

H = B2 8 680 % % &

3
Background Foreground v
Font v Size v

Additional information that has been gathered for this
CNV is included in the attached ﬁlel

+ Add Note

Figure 178: Addition of text and a file to a note

Selecting + Add Note completes creation of the note and it is added to the existing
notes section. Any file that has been uploaded with the note is shown and can be

downloaded if required.
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Viewing CNV and LOH Events

+Add Note To CNV: + X
Notes for 13:50566440-51782998
Choose File | No file chosen Upload B Existing Notes (1)
B I U x, x* £E £ £ § = Admin User 2021-10-21 16:19:34.0 s n
= == e Gon S5 & 161802 Additional CNV information.docx
U 2 2 = =8 = = = X3
Background | | Foreground v B0y ® E o % $ #
Eon o 0 Background v Foreground v Font SIS |ze 7
Additional information that has been gathered for this CNV is included in the attached file,
Cancel + Add Note
Figure 179: A new note is shown
®) All (4) ) OH Calls (2) M« < Page 10f 1(1-40f4) » » Page Size: 20 8 Actions “
a Sample Chromosome ¥ Start ¥ End ¥ Type ¥ Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Bands Classification ¥ #Samples ¥ % Sar =
[m] Sample-1 X 100611029 100611266 Duplication 237b 3 3 0.632296 High CDS (target) GRCh37 q22.1 Unclassified 5 35.149)
(m] Sample-1 12 100819062 116107381 LOH 15.29Mb 6 CDS (other) GRCh37 q23.1-q24.21 Unclassified 6 18.929)
O Sample-1 13 49459697 49944261 LOH 484.56Kb 27 CDS (other) GRCh37 q14.2 Unclassified 6 18.929)
Add to Shortlist
Classify >
View Classification History
View in CytoSure Interpret
Display without flanking
a
Variant Links.. > -
IGV rats | i3 v| | cnriadsessezozgss, - © = O
View Notes (1) = @151 E 2 T s 13 1 s
+ Add Note
s ton 5 a

Figure 180: Existing notes are available to view

If selected, the note(s) are shown in a separate box.
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Viewing CNV and LOH Events

S Notes (1)

Admin User 2021-10-21 16:19:34.0

L

oa 161802 Additional CNV i

Additional information that has been gathered
for this CNV is included in the attached file,

Figure 181: Viewing an existing note

Additional notes can be added as shown below.
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Manual Creation of CNVs

=+ Add Note To CNV:

Notes for 13:50566440-51782998

| Choose File | No file chosen Upload & Existing Notes (2)

Admin User 2021-10-22 14:58:01.0 7 n -

BT URoR e

m
i
i
¢
Il

W s = Eall OO & 145715 Chromosome 13 CNV calls.docx

U 2 2 E S EE - E = s
Background v | | Foreground v B I Ux x e 2 B % -4
Eont v || size 2 Background v Foreground v Font NZalllasize 7

There is an extra file with details of previous chromosome 13 CNV calls.

Admin User 2021-10-21 16:19:34.0 7 ﬂ

oa 161802 Additional CNV information.docx

B I U x, x?

[l
I
lih
P
Il
lil

— B B8 080 9 % &

Background v Foreground Font v Size v

Additional information that has been gathered for this CNV is included in the attached file,

Figure 182: A blank note template with two existing notes

Manual Creation of CNVs

It may be that the user believes, based on the visual representation of the CNV data,
that the software has missed a CNV call and would like to manually generate it. For
example, a user may believe that the region highlighted in the screenshot below
represents a CNV, but it has not been automatically detected by the software.
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Manual Creation of CNVs

CNVs + LOH Calls

& Sample—'] v  Return to Batch SNVs Translocations
Y Protocol Filter: All Variants © show
A Ofa) ) OH Ca Page 10f 1(1-20f2) Page Size: 10 & Actions =@
=] sample Chromosome ¥ Start ¥ End Y Type ¥ LengthY | CopyNumber¥Y | #MarkersY | MeanY | Confidence¥ | Overlap¥ |  Genome Build ¥ Bands Classification ¥ | #SamplesY | % Sar=
[m] Sample-1 X 100611029 100611266 Duplication 237b 3 3 0.632296 High CDS (target) GRCh37 q22.1 Unclassified 2 35.719)
v Sample-1 i 50566440 51782998 Duplication 1.22Mb 3 70 0.203889 High CDsS (target) GRCh37 q14.2-q14.3 Unclassified 2 10.719
IGV he® chr13 v chr13:49,360,163-52,286,070 | Q 2,925 kb

(CGursor Guide ) (_Genter Line ) (@ R Q—. 0
1.1 @21 FE] o331 [EH %33

i 572 FIER = WA AT o A o155

49,500 ko 50000 kb 50500 kb 51000 ko 51500 kb 52000k

e ]

. ________________________________________] ]
Sampie-2

Sampios
e " |
" |
Senpi
Unclassified o]
. . e a0t e o e o e . ctepes 4 6
o . T, e e . . - i . T e ee S
. .
on
I b L i B Pk o B Poanes e [ |
A Pty e et e
LOH Calls Unclassified o]
. . o o0 0o ® o ey Po_o oo
00 B S Tee e, - ° g oo ©o0 o8O 0 o o ° o ' s - ®
o
[ o B

Additional CNV

Figure 183: A region, not called by the software as a CNV, that the user wants to manually define as a CNV

In order to manually create the CNV call, the user defines the CNV region by using the
mouse to select the region in the chromosome ruler track. Alternatively, the
coordinates can be provided in the text box in the menu bar of IGV.

IGV the1e | chris v ©hr13:49,360,163-62,286,070 | @, 2,925 kb (CCusorGude ) (_certertine ) (EETEED @ ———— O
13 P12 - oz Gzl o [ IKE Qi q142 [ a2 02133 (N 6222k 313 o321 R o331 EEH a333
19500k 50000k 50500k 51000k st.500kb 520000
All CNVs 0
Sampie-2 Samplo-3
Sampio-2 Sampio-3
Samplo-3
L Undessfed ] o
086
. ° . ° e S o ° °
°g 0 _° o a8 ° o g0 ° e L) o °°g °g o % ©
. 0% 8 Lo 00 0 0 N oo N e v Q v 0 Lre ey e o
.. T, o T v, e ° . . o @ ° .
. . .
o001
| o W AR i + nae Bats ot |
FNDCIA ChgagioL Kenas oeut oewr INTSS  INTSS AST Worv2
LOH Calls Unclassified o3
10 g O oo o B o0 0 cese 08 o o o
> s ° e% o ® o o Lo o oo
s0— & — — — — — — — — — — — % o - - - -t - L, 0o 0 _
S e e, e o o0 o T oo So0 Yy 0 o o ° s o o T®
0

Required region

Figure 184: Using the ruler region in IGV to select the region to display

The IGV window resets to the size of the required region

Interpret User Guide v96-20250820121007

a1
For Research Use Only; Not for Use in Diagnostic Procedures



Manual Creation of CNVs

GV roo ara o] | owimsssocersos0ss | Q100 ) ETTD @ o O
wsiois w0 oo s wsois a0k w0k
All CNVs °
—
[
CNVs °
1)
Cd
s
s
‘ TR NPT T brH A o bbb L]
oo s s Sk ot o s e
LOH Calls Unclassified o]
ron . > R — - .
. ool A
.
Sample-1 Alignment Zoom in to see features ° -

Figure 185: IGV set to the boundaries of the region to be defined as CNV

Select the Add CNV option in the Actions menu.

Y Protocol Filter: All Variants © show
© CNVs (2) OHCalls(2) M« Page10of1(1-20f2) » MW  PageSize: 10 @
(=) Sample Chromosome A4 Start ¥ End ¥ Type ¥ Length ¥ Copy Number ¥ #Markers ¥ Mean ¥ Confidence ¥ O% B Generate Report Bands Classification ¥ #Samples ¥ % Sar =
[m)] Sample-1 X 100611029 100611266 Duplication 237b 3 3 0.632296 High DS |

1= View Shortlist
Y Filter
% Options >

50566440 51782998 n 0.203889

IGV hoto | chri3 v chr13:49,459,067-50,159,635 | Q, 700 kb

[@&ns e FIFR = A T

TEE IS With selected >

Figure 186: Selection of the Add CNV option from the Actions menu in the variant table header

Users have the option to define the entire region in IGV as the CNV or the software
will snap to the nearest probe at each end.

Snap to Probe?

Would you like the CNV to "snap" to the
nearest probe?
®) Yes

No

OK Cancel

Figure 187: The option to snap to the nearest probe or to keep the region as that displayed in IGV

AOnce a CNV has been created manually it is NOT automatically displayed in the
software. The creation of the CNV can be confirmed by the number of CNVs detected
that feed into the protocol filter; in the figure below the number has incremented by
one to five.
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Manual Creation of CNVs

CNVs + LOH Calls & Sample-1 v —RetuntoBatch | SNVs | Translocations

Y Protocol Filter: All Variants © show

All(4) ®CNVs(2) ()LOHCalls(2) M( <« Pagelof1(1-20f2) » M  PageSize:10v & Actions &)
fomosome v Start ¥ End ¥ Type ¥ Length ¥ Copy Number ¥ #Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Bands Classification ¥ #Samples ¥ 9% Sar =
100611029 100611266 Duplication 237b 3 0.632296 High CDS (target) GRCh37 q22.1 Unclassified 2 35.719

50566440 51782998 Duplication 1.22Mb 0.203889 High CDS (target) GRCh37 q14.2-q143 Unclassified 2 10.719

Additional CNV

Figure 188: The number of CNVs has been incremented by one

However, in order to display it in the variant table additional steps need to be taken.
In the original analysis the protocol and filters did not select the manually defined
region as being a CNV and so in order to include it the default protocol CNV filter need
to be updated. This can be done in the Admin Controls > Analysis > Protocols section.

#= Protocols
Y Protocol SNV Filter: Default SNV Filter @ Hide N
¥ Protocols
Default Protocol + + | +
Mosaic Protocol OR
CNV Test
Protocol CNV Filter Default CNV and LOH Filter [32] v
Y Protocol CNV Filter: Default CNV and LOH Filter @ Hide
OR
NOT + | + | +
OR
OR
+
Protocol Translocation Filter | All Variants v
Y Protocol Translocation Filter: All Variants @ Hide

Figure 189: The default CNV filter in the default analysis protocol

Users need to create a filter that allows manually created CNVs to be included and this
can be added to the default CNV filter. This is shown in the figure below.
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o
== Protocols

v Protocols

Default Protocol

Mosaic Protocol

CNV Test

Protocol CNV Filter

Y Protocol SNV Filter: Default SNV Filter @ Hide
OR
(All Variants) or (Source is Manual) [40] v
Y Protocol CNV Filter: (All Variants) or (Source is Manual) @ Hide

OR

Protocol Translocation Filter Al Variants

Figure 190: The CNYV filter in the Default Protocol has been edited to include OR Source is Manual

Repeating the analysis with the updated filter will result in any manual CNVs being
added to the sample variant list.

Merging CNV calls

There are occasions when CNVs are called with small regions in between that the user
would like to combine into a single larger CNV.

In order to do this, adjust the scaling in the IGV window such that both CNVs are
visible, then right clicking between them in the track will generate a popup menu
with the option to Merge Displayed provided.

IGV hete | chria v chr13:49,349,882-52,999,556 | Q, 3,649 kb (CcursorGuide ) (_centertine ) (_TrackLabeis ) (@) N +)
[@FIE) i b2 P a2t G git2 WEVZEN o211 [EPXEd a21.31 21.33 ] 9311 9313 q33.1 33.3
50 mb 51 mb 52 mb 53
1 —— o
Sample-1 Sample-3
1
Sample-1 Sample-3
. ______________________|
Sample-2 Sample-3
Unclassified Unclassified Q
066 % . ., . . °
° ° = o 0%° o9 00 . 909 00 ° N
. o 8 . .‘i o Merge Displayed 00 55 o 5 5 S
= — L
.. g N o T Save Image (PNG) H ° L P TN
° . Save Image (SVG)
-0.91
2o

Figure 191: Selecting the option to merge displayed CNVs

If selected the software will request confirmation of the merge option.
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Are you sure you want to merge the selected
variants

Figure 192: Confirmation of merge option

v OK

X Cancel

Merging CNV calls

Following confirmation of the merge option the variant table will be updated. There

will be a single row containing the new merged CNV that spans the two previously

separate calls. Additionally, the variant counts above the table will be updated.

@9 0 @@ LOH Calls(2) M€ <« Page1of1(1-30f3) » M  PageSize: 20 £ Actions )
@] Sample Chromosome ¥ Start Y End ¥ Type Y Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence Y Overlap Y Genome Build ¥ Ba=
o Sample-1 X 100611029 100611266 Duplication 237b 3 3 0.632296 High CDsS (target) GRCh37 q22.1
@] Sample-1 13 50566440 51782998 Duplication 1.22Mb 3 70 0.203889 High CDS (target) GRCh37 q14.2-q1
=] Sample-1 13 49384108 49711010 Duplication 326.9Kb 2 21 0.0431704 GRCh37 q14.2]

) 4 ) 4

All (4)) (®)(CNVs (2) LOH Calls (2) I < Page1of1(2-20f2) » " Page Size: 20 £+ Actions )
@] Sample Chromosome Y Start ¥ End Y Type Y Length ¥ Copy Number ¥ # Markers Y Mean ¥ Confidence ¥ Overlap ¥ Genome Build ¥ Ba=
m)] Sample-1 X 100611029 100611266 Duplication 2 7b 3 3 0.632296 High CDS (target) GRCh37 q22.1
@] Sample-1 13 49384108 51782998 Duplication 2.4Mb 2 121 0.0870438 Low CDsS (target) GRCh37 q14.2-q1

Figure 193: An updated variant table showing the merging of 2 CNVs to a single row in the table as well as the decrease in the number of All variants and CNV

variants

Likewise, in the IGV window the two calls are now combined.
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Separating Merged CNV calls

IGV hete | chri v chr13:49,349,882-52,999,556 | Q, 3,649 kb (CcursorGuide ) (__centertine ) (_TrackLabeis ) (@) o O
e R——T— = K 2 G2 WEUEN oot [E vt GG <215 ] ot NGERNEEE > G o> M
50 mb 51 mb 52 mb 53
I e
Sample-1 Sample-3
Sample-1 Sample-3
Sample-2 Sample-3
Unclassified Unclassified O
" m
0 o o ) 2 %0 o
0 - i s v
o7 ° ° oo % e
091~
-~
IGV hete | chri3 v chr13:49,349,882-52,999,556 | Q, 3,649 kb ("cursor Guide ) (__Center Line Track Labels Q o 0
G ——— = K N o 142 WOEN o1 [EEA 2ot GO 15 ] @1 o1 [ 35
50 mb 51 mb 52 mb 53
Sample-1 Sample-3
‘Sample-1 Sample-3
Sample-2 Sample-3
Unclassified Q
0.66 4
o
0 g oy 0 .= ° v oo
°e o o ° %0 @ ° ° oo S
° o °
-0.91 -

Figure 194: Following the merger of 2 CNVs a single CNV is now displayed

Separating Merged CNV calls

Having been created, users are able to dissolve a merged CNV. Right clicking on the
CNV row in the variant table will display the standard popup menu but now with an
additional option of Dissolve which will split the merged CNV back into the original
separate calls.

* CNVs (2) LOH Calls (2) M4 4 Pagelof1(2-20f2) » W "age Size: 2 & Actions L

Sample Chromosome ¥ Start T End T Type ¥ Length ¥ Copy Number T # Markers T Mean T Confidence T Overlap T Genome Build T Ba =
sample-1 X 100611029 100611266 Duplication 237b 3 3 0.632296 High CDS (target) GRCh37 q22.1
Sample-1 49384108 51782998 Duplication | 2.4Mb CDS (target) GRCh37 q14.2q1

Add to Shortlist

Classify ’

View Classification History

IGY hot® chr13 v chr13:46,985,218.54,181,888 Q) 7,196 kb View in CytoSure Interpret Cursor Guide ) {_ Genter Lin Track Labels ) ° ——— o

B2 XD FIEE] FRD Dissolve Iz

Display without flanking

b 48 mb 49 b 52wl E3mb 54 iy
Variant Links.. > P
Notes > o
Sample-3 Samgie-1 Sampie-3

Figure 195: Selecting the dissolve option in CNV variant table
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Aneuploidy Plots

Aneuploidy Plots

Interpret is able to provide aneuploidy plots in order for the user to assess whether
there is a difference in chromosome number in a set of patients.

This functionality is accessed through the Tools sub-menu in the software dashboard
as shown below.

\ Home ‘ Batches | Samples | Variants ‘ Help & Support v RCh3 3.3 2

Create Aneuploidy Plot
\ A Sysmex Group Company
>

ogt

Figure 196: The create aneuploidy plot option

The aneuploidy plot option can only be used when the user is viewing CNV data. If
this is not the case then the following error message will be displayed. As with all
error messages in the software it can be removed by clicking on it.

Please view the CNV data for which you like to generate an Aneuploidy plot first

Figure 197: Error message from aneuploidy plot option

The figure below illustrates the correct view from which to launch an aneuploidy plot.

\ Home ‘ Batches v ‘ Samples ‘ Variants ‘ Help & Support v == relel SRV GRCh37 3361 & v
CNVs + LOH Ca"s it AnedPI —) Others v + Returnto Batch SNVs Translocations
‘ Y Protocol Filter: Default CNV and LOH Filter © Show ‘ ‘
Al (361) (8) CNVs (47) LOHCalls(314) M4 <«  Pagelof2(1-400f47) » W  PageSize:40v % Actions @
O Sample Chromosome ¥ Start ¥ End ¥ Type Y Length ¥ Copy Number ¥ # Markers ¥ Mean ¥ Confidence ¥ Overlap ¥ Depth ¥ Frequency 1  Inheritance ' =
O 10847 X 154722218 154722368 Deletion 150b 0 3 -6.96929 High CDs (target) 1 NotTested [
O 12878 X 154722218 154722368 Deletion 150b 0 3 -7.24167 High CDS (target) 1 Not Tested
J 11516 1 152278342 152279231 Deletion 889b 1 7 -0.793907 Moderate CDS (target) 403 Not Tested
J 11516 15 22772721 28708642 Deletion 5.94Mb 1 379 -1.00102 High CDS (target) 165 0.34 NotTested
(] 11516 16 89853091 89866067 Deletion 12.98Kb 1 5 -0.830938 High CDS (other) 175 Not Tested
O 12878 19 56531693 56531843 Deletion 150b 1 B -0.934804 High CDsS (target) 220 Not Tested
(] 12878 22 22395009 23011626 Deletion 616.62Kb 1 12 -0.854273 High CDS (other) 152 Not Tested
J 12878 22 23055395 23197546 Deletion 142.15Kb 0 6 -4.45401 High CDS (other) 12 Not Tested
J 14130 5 78928 33885969 Deletion 33.81Mb 1 688 -0.993025 High CDS (target) 175 0.64 Not Tested
L 14130 14 106321887 106484831 Deletion 162.94Kb 0 4 -6.87598 High CDS (other) 2 Not Tested
] 5881 16 2152051 2152267 Deletion 216b 1 3 -0.957263 High CDsS (target) 167 Not Tested
O 5881 19 43353946 43529051 Deletion 175.1Kb 1 6 -0.817712 High CDS (other) 123 Not Tested

Figure 198: Selection of aneuploidy plot from menu bar Tools

The user will then be asked to provide the region list that needs to evaluated for
plotting. Information on creating a region list is documented in this manual in the
Administration Controls > Analysis > Region lists.
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Aneuploidy Plots

Select Region List + X
Region List v

View Cancel

Figure 199: Select a region list pop-up

The available regions lists will be displayed in a drop-down menu; in this example
there is a single region list created in the software.

Select Region List + X

Region List [ v ]

Figure 200: Selection of a region from the drop-down list

Following selection of the required region list the user clicks on the View button.

Select Region List + X
Region List | Chromosome_1 v
View Cancel

Figure 201: Selection of the region Chromosome_1

An example aneuploidy plot is displayed below.
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Viewing Translocation Events

Aneuploidy Plot + X

I 4315 I 5881 [ 6937 [ 7408 | ] 8210 [ ] 10384 N 10847 [N 11516 [ 12878

B 14130
1

| . H

|

1:152200000-152300000

Figure 202: An example of an aneuploidy plot for the chosen region across the samples in the batch

Viewing Translocation Events

The variant table has a column selector icon E allowing user to configure which
columns are displayed. The figure below shows the columns available for display.
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Viewing Translocation Events

Select Displayed Columns =
Sample -
Donor Gene
Recipient Gene
Donor Chromosome
Donor Breakpoint
Recipient Chromosome
Recipient Breakpoint
ISCN
Donor Locus Reads
Recipient Locus Reads
P Value
Description
Genome Build
Type
Classification
Donor Reads Position
Donor Orientation
Recipient Reads Position
Recipient Orientation
Inheritance

Proportion

Figure 203: Columns available to select for display in the translocations variant page

IGV hg38 chré X Locus Search Q 501 bp

[@rE P12 o112 Pl ati2

chr22:23,290,305-23,290,805
23,290,500 bp 23,200,600

OSL chr9:130,731,510-130,732,010

00 bp 23,290,400 bp bp 23,290,700 bp 23,290,800 bp 130,731,600 bp 130,731,700 bp 130,731,800 bp 130,731,900 bp 130,732,00

1100 Alignment

Figure 204: Example of a translocation

Translocation Options

As with the page displaying SNV and Indel calls there are options available for each
translocation variant called by the software,

Right clicking on a variant will provide a menu of the possible options.
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v Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint Y Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads ¥ Recipient Locus =
23700¢ 130731760
M Add to Shortlist
Classify >
IGV hes | che v Locus Search Q312bp View Classification History Q! (+)
o3 pi2 o112 Pl ait2i [RES qr121 q12.3 Display with flanking
chr22:23,290,399-23,290,711 Variant Links. > chr9:130,731,604-130,731,916
400 bp 23,200,450 bp 23,290,500 bp 23,290,550 bp 23,200,600 bp 232 - 1bp 130,731,700 bp. 130,731,750 bp. 130,731,800 bp 130,731,850 bp 130,731,900 bp.
! a
Figure 205: Translocation options
Adding to Shortlist
7 Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads Y Recipient Locus =
100 BCR ABL1 22 23290555 ) 130731760 4332 3574
Add to Shortlist
Classify “ >
IGV hess | che v Locus Search Q 312bp View Classification History Q! (+)
([@arE pi2 pi2 qit21 |XEE q12.1 q12.3 Display with flanking
chr22:23,290,399-23,290,710 ; : chr9:130,731,604-130,731,916
400 bp. 23,290,450 bp 23,290,500 bp 23,290,550 bp 23,290,600 bp 23,200 Variant Links.. >, 130,731,700 bp. 130,731,750 bp. 130,731,800 bp 130,731,850 bp 130,731,900 bp
Figure 206: Adding a translocation to the shortlist
Once a variant has been added to a shortlist the available option is updated to now
allow that variant to be deleted from the shortlist
W V. .
v Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads ¥ Recipient Locus | =
23290555 130731760
Delete from Shortlist “
Classify =
IGV he3 chré M Locus Search Q312bp View Classification History ° | o
3 pi2 p112 P>l ati21 IS o2 Rl q123 Q131 Display with flanking
chr22:23,290,399-23,290,710 . . chr9:130,731,604-130,731,916
400 bp 23,200,450 bp 23,290,500 bp 23,290,550 bp 23,200,600 bp 2329 Variant Links.. > 5 130,731,700 bp 130,731,750 bp 130,731,800 bp 130,731,850 bp 130,731,900 bp
b o>

Figure 207: Selecting to delete a variant from the shortlist

Variant Classification
Avariant can be classified from the list that is included by default. These are:

- Benign

- Uncertain significance, likely benign

- Uncertain significance

- Uncertain significance, likely pathogenic
Pathogenic

Additional classifications can be added in the Admin Controls section of the software
(Admin Controls > Analysis > Classifications)

@ Sample Donor Gene Y Recipient Gene ¥ Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads ¥ Recipient Locus | =

23790555 130731760
Add to Shortlist

Clear Classification

IGV he8 | chrs v Locus Search Q 312bp View Classification History » Q 1 o
. - . Benign
(@SB 12 IFE = ICGE |GB8 a12.1 q12.3 Display with flanking i > IR X . (K N (1
Uncertain significance: likely benign
chr22:23,290,399-23,290,711 Variant Links >
400 bp 23,290,450 bp 23,290,500 bp 23,290,550 bp. 23,290,600 bp 232! . Uncertain significance 130,731,850 bp 130,731,900 bp

100 Alignment ’ Pathogenic o

EIENENE NN Q

Uncertain significance: likely pathogenic [ LI

Figure 208: Classify the translocation

Avariant classification may change over time and it is possible to track the changes
and view the classification history.
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» Sample Donor Gene Y Recipient Gene Y Donor Chromosome Y Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads Y Recipient Locus =
t100 BCR ABL1 22 | 23290555 9 130731760 4332 3574
Add to Shortlist
Classify >
IGVY he38 chré % Locus Search Q 312bp View Classification History ° ‘ o
([@arE iz v112_ P>l ati21 IRES q12.1 q12.3 Display with flanking

) ink chr9:130,731,604-130,731,916
400 bp 23,290,450 bp 23,290,500 bp 23,290,650 bp 23,200,600 bp 23,29 Variant Links.. > 130,731,700 bp 130,731,750 bp 130,731,800 bp 130,731,850 bp 130,731,900 bp

chr22:23,290,399-23,290,711

Figure 209: Viewing a variant's classification history

Initially, the classification will be blank.

Classification History
Classification history for 22:23290555 > chr9:130731760

Classification User

Figure 210: A variant with no classification history

When a classification is made the history table will show the classification type, who
made it and when it was made.

Classification History
Classification history for 22:23290555 > chr9:130731760

Classification User

Figure 211: Example of a benign classification

Any updates to the classification will be recorded with previous designations
retained.
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Classification History
Classification history for 22:23290555 > chr9:130731760

Classification User Date

Unclassified admin 21-Apr-2020 16:10:41

Uncertain significance admin 21-Apr-2020 16:10:08

Figure 212: Example of a tracking a translocation classification change
Display with Flanking

Users can select to view translocations with flanking sequence

@ Sample Donor Gene Y Recipient Gene ¥ Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads ¥ Recipient Locus | =
t100 BCR ABL1 22 o 9 130731760 4332 3574
Add to Shortlist
Classify >
IGV he3® | che v Locus Search Q312bp View Classification History c ] o

@ — SEE = I Display with flanking

chr22:23,290,399-23,290,711 Variant Links..
1400 bp 23,290,450 bp 23,290,500 bp 23,290,550 bp 23,290,600 bp 23, .

chr9:130,731,604-130,731,916
30 bp. 130,731,700 bp 130,731,750 bp 130,731,800 bp 130,731,850 bp 130,731,900 bp

Figure 213: Selecting to show a translocation with flanking sequence
Variant Links

Links to external data sources are available; these are managed in Admin Controls >
Analysis > Manage Links

% Sample Donor Gene Y Recipient Gene Y Donor Chromosome Y Donor Breakpoint ¥ Recipient Chromosome ¥ Recipient Breakpoint ¥ Donor Locus Reads ¥ Recipient Locus =
t100 BCR ABL1 22, 3200 o 130731760 4332 3574
Add to Shortlist
Classify >
IGV hess | ch v Locus Search Q 312bp View Classification History ° 1 0 -
s 2 iz Dl oz Wl a123 Display with flanking ; I N IEE-E B B BED
chr22:23,290,399-23,290,711 130,731,916 o
400 bp 23,290,450 bp 23,290,500 bp 23,290,550 bp 23,290,600 bp 23,2¢ m Ensembl (Position) 130,731,800 bp 130,731,850 bp 130,731,900 bp
; AN Google (Gene) f o]
‘ ‘ | Google Scholar (Gene) _ f o]

Figure 214: Linking out to external data sources

Variant Table Options
Column Sorting

Rows in the variant table can be sorted using the column header. In the example
below the results have been sorted by decreasing and increasing allele frequency.

Currently, data can only be sorted by one column.
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AltY Allele Frequency Y Type T AltY * Allele Frequency Y Type ¥ ALY a Allele Frequency Y Type ¥
G 100% « A 100% SNV A A 2i98% SNV
C 99.57% Allele Frequency T 100% SNV G 22.95% SNV
A 48.9% G 100% SNV G 24% Deletion
T 43.24% SNV A 100% SNV C 24.27% Deletion
C 51.07% SNV A 100% SNV G 24.69% Deletion
C 100% SNV T 100% Deletion A 26.3% SNV
cT £6.16% Insertion G 100% SNV [« 26.8% Deletion
T 40.99% SNV G 100% SNV AAAACAI 27.27% Complex
c 47.55% SNV T 100% SNV G 27.86% Deletion
A 51.5% SNV G ¥ 100% SNV G 28.4% Deletion

Figure 215: Sorting by Allele Frequency

Dynamic Filtering

As shown previously the variants page displays the Protocol Filter, the number of
variants detected by the pipeline and presented to the filter is depicted in a red box
and the number remaining in a green box.

In the image below you can see that there are 2946 variants (in the red box) detected
by the pipeline that are to be filtered based on the settings in the protocol.
Subsequently there are 2754 remaining (as shown in the green box).

SNVs IN SNVs OUT

¥ Protoco) V Filter N

kol )

Figure 216: The filter used by the protocol in the analysis of the sample displayed in the Variants page
However, the user is able to implement additional filtering dynamically. Any column

header with the funnel icon B can be used as a filter. For example, a user may want
to filter on Gene Symbol

o
Il

| HGVSc (Gene Symbol)  Chromosome ¥ Start ¥ End ¥ Ref ¥ At Y Allele Frequency ¥ Type ¥ Ref Depth ¥ Alt Depth ¥ Total Depth ¥ Ref Quality ¥ Alt Quality ¥ Sample ¥

Figure 217: Selection of the funnel icon for the Gene Symbol column

In this case they want to see only variants found when the total depth is greater than
200.
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Total Depth =

Total Depth> | 200

Total Depth <
Total Depth =

Total Depth <

Figure 218: Dynamic filtering of the variants using the Total Depth column

After updating the Variants view now shows a Dynamic Filter window and within it is
the "Total Depth > 200" filter.

From the 2754 variants generated by the protocol using the default filter, it can be
seen that a further 265 have been removed filtered with 2489 remaining.

Protocol Filter

Dynamic Filter

¥ Protocol Filter: Default SNV Filter @ Hide
+ ) + +
Y Dynamic Filters: Total Depth > 200.0 QHide B ClearFilter [ Save Filter
2754 2489
Total Depth > 200.0

Figure 219: Example of Variants filtered by the protocol filter and a dynamic filter

Dynamic filters can be chained together so additional filters can be added for instance
an Allele Frequency greater than 80%
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Allele Frequency =

Allele Frequency > | 80%|

Allele Frequency <
Allele Frequency =

Allele Frequency <

Figure 220: Selection of another dynamic filter to start creating combinations

Now the Dynamic Filter shows ""Total Depth > 200 and Allele Frequency > 0.8" and
there are now 1457 variants remaining from the input of 2754.

Y Dynamic Filters: Chain of 2 filters @tHide @ Clear Filter [ Save Filter

1437
Total Depth > 200.0 + Allele Frequency > 0.8 -

2754

Figure 221: Variants being filtered by a compound dynamic filter

There is no requirement for the user to have to repeat the setting of dynamic filters
every time they use the software, there is the option to name the filter and pressing

B Save Filter

to retain for re-use.

Alternatively, all dynamic filters can be removed from the display by selecting to

@ Clear Filter

clear the filter

Viewing a Sample in IGV

Selection of a variant in the Variants Table causes it to be displayed in the embedded
IGV.
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HOVSC{Gene Symbol)  Chromosome T Start T End T Ref T AT Allele Frequency T Type T Ref Depth T DepthY |  Total Depth Y RefQualiy ¥ Al Quality T Quality Score T sample Y =
OVLLC*347T>C 1 1335785 1335795 » G 100% SNV a 138 158 0.00 A4TT.00 412259 5881
DVL1:c 36685 1 1342153 | 1342153 T € 99.57% B 1 232 233 3200 7624.00 6750.47 5881

ATADIAE 67164 1 1520152 | 1520153 [ & 48.9% B 125 177 362 610400 6050.00 425004 5881

ATADEAC1540T 1 1534226 1534226 c T a3.24% B 21 16 37 73800 515.00 17518 5551
SKLC*1802T>C 1 2308567 2308587 T < 100% SNV a 430 470 0.00 15743.00 14003.10 s&81
$Ki:e.*3182dup 1 2300037 2309937 c o1 86.16% Insertian 2 137 166 752.00 035,00 6276.51 5281

CAMTAT:c288C=T 1 6837707 | 6RETIO7 c T A0.99% SNV 190 122 32 523,00 464400 34237 5881

CAMTALCA15T+C 1 6838144 63ESIAL T < A7.55% Y 203 134 387 7148.00 6375.00 449884 5881

CAMTAT:C. 1350624 1 7663857 7EE3NIT ] ) 51.5% SNV 194 06 400 530,00 08300 5107.83 5881

Gy M en ohr1,534,352-1 538 442 Qe MMG 0
[+] il BN BN B EES B Em e I I m N B 5T H T W N EE I .
o 1oz 1220000 18313008 1snamee 12012000 [y 1000 ey
A G GGCGGCTOGECGCAGGGOCAGTOGTSAGSOGTOGGTGGTOGGETOAGGCGGGSGCOGOG0GCAIGADGANGCAGESAGOTOATETeT TTarTT [J68
o
[
| e
ol
i G
.
—
o
o ol s Ta T
e e
o
o

Figure 222: A variant selected and the aligned displayed in IGV

Within the IGV window there are several options for modifying the data being

displayed.

Set Chromosome

Set Location

Magnification

iy %

IGY he | cus

/Toos [+]

Cursor Guide

=7
-/

Tools

Figure 223: Display options for IGV

Track Labels

Center Line

By default, the sequence viewer is centered upon the selected variant but users can
drag the display upstream and downstream of the variant position. Also, it possible to
zoom in and out via the magnification slider at the top of the window.

Additionally, the tracks displayed can also be modified via the setting options

available on right hand side of the viewer

)

For example:
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153444000 TOTTTGTT§'¢
X X
Reverse Set track name
Three-frame Translate Set track height
collapse Set minimum allele frequency
_ I Set track color
Color by

read strand

first-of-pair strand
+ Ppair orientation

fragment length

tag

View as pairs

Show soft clips
Set Sampling Depth

Set visibility window
collapse
Auto-Resize

Figure 224: Display options for the integrated IGV browser, firstly using a left click on the mouse and secondly using a right click
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chr1:1,534 402

Total Count 408

A0

C 208 (51%, 130+, 78-)
G 199 (49%, 110+, 89-)
T 1(0%, 1+, 0-)

NO

Figure 225: Display options available for sample reads, firstly with a left click and secondly with a right click

Using Tracks

Users can add or remove data tracks to the IGV view. This can be from publicly
available sources or from proprietary internal or subscription-based sources.

Tracks can be added in the Software section of the Admin Controls (Admin Controls >
Software > Annotation) and documentation of how to do this is in this section of the

user guide.

To use this functionality, users need to access the Tools tab of IGV

Tools

v | orisae2151442 | Q2op

‘ IGV. hrt

Tools. 0

15426550 154370 bp 1534375

GccccTGACCCAGOS

ooooooooo

aaaaaaaa

Figure 226: The Tools tab for adding data tracks to annotate an alignment displayed in IGV

Once accessed selecting the drop-down arrow will list the available tracks.
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Annotation Tracks E,uz | Qa2

T € oD © K+
|

r+ o < T T

T a
[Frezmm——— S|l o s uwmow  ewrs s | uoumw  ussow  uwuew  uweow g s usgs e
Genes :Al:TGTGAGGGTGGOYGl:‘rGGCY@AGcCOEOGGGGcAGCAGGAGCEAGGcAGGYaATGTcYYYGTTc'*
Aberration 8l ¥.3
Gene
Exon

Copy Number Variation

Segmental Duplication

DECIPHER Patient

Syndrome

ClinGen Variation
—m

Figure 227: The drop-down list of data tracks available

Select the data track to be added.
Annotation Tracks IMZ\ Qi

D) )
vt o —— R S )
] 153438080 133880 153430080 183430850 153430080 15050 15344106 15150 15344200 nsgzsen 15344500 15 amee 153484080
e
Genes :ACY@YOAGGGY@GOTGCYGGCTGAGCCGCEGGGGCAOEAGGAGGCAGGCAGGTGATGYCTTTGTY'°
Aberration e
Exon

Copy Number Variation
Segmental Duplication
DECIPHER Patient
Syndrome

ClinGen Variation

Figure 228: Selection of a track

And then click on the icon to add it to the set of tracks for the software to display

Annolation Tracks e Quw Y -) B+

Genes| 1 X | H I N N N BN N O O e .

Loaded Tracks: 8 153438050 153438509 153430089 153430509 1.534.800 9 153490559 153481080 15341508 153482080 153042500 153442080 153453500 153484089
:AOY@TGAGGGYGGGTGCYOGGTGAGDCOGI:GGGGCAGI:AGGA@OGAGGCA@GTGATGYCTTTGTTO'°

0 *

Figure 229: Click on the + icon to add the data track to the display

The selected track will be displayed. It can be removed by clicking on the minus icon

[-]

Annotation Tracks Euz | Qe2p

me
‘ Genes v|+ (1)
e
Loaded Tracks: 8 1.534380 9 153438500 153430009 1.534385 50 153480059 1.524.408 05 153481009 152481509 1.534.8200p 153452509 153443009 15303350 153444050
Genes 5ACTGTOGAGGGTGGGTGCTGGCTOGA

ucccccaaaocAacAaaAoccAaacAaeraAra?crrrarr.°

Figure 230: The new track is now loaded
Select any further tracks to add to the view
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Annotation Tracks a2 | Quw (=) N+
ClinGen Variation PR Y B E— S BN S | B E
2
Loaded Tracks: 8 15343800 15343850 153430089 1.52430509 15348009 1524 40550 153481069 15244150 1.534420 09 1.524.4250 1.534420bp 153443500 153444060
- Genes :Acre7aAoaareaa1'acreec'reAacccccuaaecAacAaaAeccAaacAeeraArarcvr'rarrﬂ*
_ | DECIPHER Patient -]
- ClinGen Variation
SIS I
.
A
1
[ Y
.
.
pr—
Do M
Figure 231: Addition of the required tracks
Finally, close the Tools tab and the data tracks will be displayed.
‘ IGV e | et | [emasssmasuse | Qezbe (=) BN+
NN W NN O W N O B O EE)< W T OF N O EEEE O e .
e
3 1.53438500 153437060 153437500 153438060 153438500 1.534300bp 153430509 1,534 4009 1.53440550 153481089 15388150 1.534.420 09 15244250 153442009 153442500 153484009
8

AGCCCCTGCCCAGGCCACTGTGAGOGTOGGGTOGCTOGCTOAGGCCCCCOGGOCAGCAGOAGCCAGOCAGOTGATGTCT T TTOT T |

&

se7

e
l
H

DECIPHER Patient
ClinGen Variation

ni
o o

nssv5T2206

Figure 232: Display of the selected data tracks following closure of the tools tab

'Popping out' of the IGV display

There is, potentially, a substantial amount of information that can be displayed in the
IGV view. To accommodate the information and make it easier for the user it is
possible to 'pop out' the IGV view into a new browser tab.

This is accomplished using the button in the display

Page1of 1(1-10f1) » "l Page Size: 10 v & Actions v z

Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chromosome Y @ ocus Reads Y Recipient Locus =

Figure 233: Button to allow display of IGV into a new tab in the browser

Selecting Multiple Samples

As discussed above users can opt to view multiple samples simultaneously by
selecting them in the batch view.
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For selected, view: Completed Samples

O | sample View #SNVs #CNVs #LOH Report qc

n

SNVs/Indels

CNVs/LOH Calls

a 7408 BEshvs BB CNvelod AoweF B Logs 2,740 7 12 -] iew
= 8210 B swvs B cnvenod &owveF B Logs 2,666 10 16 = View
a2 10384 B oswvs BB onvelod Aowver B oLegs 2,650 4 17 = ’wl‘
a 10847 B swvs B chnvsiod  Aover B Logs 2,669 5 13 = | View
=] 11516 B swvs BB onvsod AowveF B Logs 2,571 7 16 @ view |
a 12878 BEoswvs B oovveion Aver B oLegs 2,627 14 18 =] | view
a2 14130 B oswv: B ocwvsLon A wer B oLlogs 2,614 128 14 ® | Vew

Figure 234: Selecting multiple samples to view in the Variants page

When multiple samples are selected there will be separate tracks for each sample in
IGV. This makes it possible to compare the same variant in different samples.

=] Sample T HGYSC (Gene Symbol)|  Chromosome T | a StacT | End T RefY | ALY | Allele Fraquency ¥ Type T RefDepth T | AltDepthT | TotalDepth¥ | RefQualiyY | AltQuality T | Quality Score Y=
=
ua
5] sgat DVLI:c*347T>C 1 1335795 | 1335795 4 G 100% ShY o 138 138 0.00 4771.00 412259
o 6937 DVLI:C*347T=C 1 1335795 1335795 A G 100% SNV o 212 212 0.00 7330.00 410,62
[E] 5881 VLT 366A5G 1 1342153 | 1342153 T < 99.57% e 1 232 233 32.00 7624,00 675047
IGY res | s v 1,203 951-1,204 011 (-] EK+]

ot 129399580 129381008 1293545 0p. 1293950 b 12835500 12938600 1,293,965 00 129,970 80 12839750 12898000 1285985 00 1293,990 08 129,595 00 1294000 bp 1284005 b 1249100

%07

581

]

Figure 235: An example of two samples sharing a variant as displayed in the integrated IGV browser

Variant Table Options

There are options within the Variant table accessed using the Actions drop down
menu.

K« PageT1of1(1-10f1) » MW  PageSize: 10 v [ROFNGINH )
@ Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chrc [B Generate Report oint ¥ Donor Locus Reads ¥ Recipient Locus =
Cl 22 5 9 1 . N 4332 3574
3= View Shortlist
Y Filter
i -
GV " [ ] | Lowssewn @ Options > e[ o
([@ars iz o112 Pl a2 0 12 q12.3 q13.2 Bd I - 213 b2 = With selected > AW IN W E W W D
0

Figure 236: Accessing the options in the variant table
Reporting

Results can be exported by clicking on the Generate Report button below the variant
table.
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|8 Generate Report |, |
iZ View Shortlist M

Y Filter
£2 With selected

2

Page10f10(1-200f192) » MM  PagesSize:20
Sample ¥ HGVSC (Gene Symbol)  Chromosome ¥ Start ¥ End ¥ Ref ¥ AltY Allele Frequency ¥ Type ¥
5881 FGFR3:.882T>C a 1801977 | 1801977 T c 48.28% SNV
5881 FGFR3:C.1959G>A 4 1806167 | 1806167 G A 100% SNV
5881 FGFR3:c.*798C>T 4 1808060 1808060 C T 100% SNV
s881 SH3BP2:C.123G>T 4 2820740 | 2820740 G T 99.16% SNV
5881 SH3BP2:c.300T>C a 2824673 | 2824673 T c 99.42% SNV
5881 SH3BP2:.*634C>A 4 2834468 2834468 C A 99.1% SNV
5881 SH3BP2:c.*1067C>T 4 2834901 2834901 C T 100% SNV
5881 SH3BP2:C.*2202G>C 4 2836036 2836036 G c 99.71% SNV
5881 SH3BP2:.*3877G>C 4 2837711 | 2837711 G C 99.02% SNV

a
0
1
3

>
346
an
377
349
304

Total Depth ¥

406
317

358
238
348
445
377
350
307

Ref Quality ¥
7336.00
0.00

0.00
72.00
64.00
144.00
0.00
36.00
90.00

Alt Quality ¥
6799.00
10840.00

12200.00
8128.00

11997.00
15308.00
13167.00
12059.00
10404.00

Quality Score Y=
479221
9706.90

10870.20
716891

10668.70
13622.30
1179810
10774.50
9255.40

Figure 237: Selecting the Generate Report option from the variant table header menu

Interpret provides multiple types of report and for each of these types there are

templates. These are highly customisable and updates can be easily applied in Admin

Controls-Analysis-Reports.

When selecting to generate a report, the initial window allows users to select the type

of report to generate.

Report Type v
Just report shortlisted variants

Columns e Include all columns

Only include displayed columns

Figure 238: Initial report option

Default reports supplied with the software are listed.

Report Type v

PDF Report with Template = RIS
VCF Report W

Report with Template

IR —— |

Columns

Figure 239: Selection of PDF report type

Once the report type has been selected the user needs to specify the template to use.
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Report Type PDF Report with Te

Template [ ple Variants Tablefiivg l

Simple Variants Table |, [EEQS

Columns e Include all columns

Only include displayed columns

& Generate Report

Figure 240: Selection of the template to use with the PDF report type

Viewing a Sample in IGV

Once all options are chosen, pressing Generate Report will create the PDF file and the

web browser will download it.

Genome

Sample Chromosome Start Length Build

5881 4 1801977 | 1801977 |0b GRCh38 |T SNV
5881 4 1806167 | 1806167 |0b GRCh38 |G SNV
5881 4 1807400 | 1807402 |2b GRCh38 |CGT Deletion
5881 4 1808060 | 1808060 |0b GRCh38 |C SNV
5881 4 2820740 | 2820740 | 0b GRCh38 |G SNV
5881 4 2824673 | 2824673 | 0b GRCh38 |T SNV
5881 4 2834468 | 2834468 |0b GRCh38 |C SNV

Figure 241: An example of the PDF report generated

Other options are included, for instance an HTML based report.

[ T
| v

Report Type

PDF Report with Template  1ts
VCF Report
Report with Template

Columns

Figure 242: Selecting a template type report

Again, a template needs to be chosen

Interpret User Guide v96-20250820121007

For Research Use Only; Not for Use in Diagnostic Procedures

114



Viewing a Sample in IGV

Report Type | Report with Templ v

Template [ ab-Delimited Text] V]
Tab-Delimited Text S

Columns

Only include displayed columns
& Generate Report

Figure 243: Selection of a HTML format report

The HTML formatted report is then generated and available,

Context Total Ref At Alele
Sample Chromosome  Start  End Genomic Context  {ontext HGVSc(Gene Symbol)  Classification Genotype  Zygosity _ Inheritance (08 (R M A
ses1 |4 1601977 |1601977 |ob  |Gronss|T c swo|new ENST00000340107 8.¢.882T>C ENSP00000339824 4 p Asn294= FGFR3C882T>C Unclsssifed |01 Tested |406 |20 [196 [ag20%
5881 |4 1806167 | 1806167 |0b GRCh38|G A SNV NaN ENST00000340107 8:¢. 1959G>A ENSPO0000339824.4.0. Thr653= FGFR3.¢.1959G>A Unciassified | 1/1 Homozygous | Not Tested |317 |0 317 | 100%
ses1 |4 1607400 |1607402 |26 |Grenss|ceT c Deietion | Simple_repeat 3 |ensToo000340107 8. 156 *157cel FGFR3C *156_157del Uncsssifed [ 1/1 Homozygous |Not Tested (314 |2 268 [99.26%
5881 |4 1608060 |1808080 |06 |Gmen3s|c T sw |nav ENST00000340107 8. 796C>T FGFR3C 7980T Unclassifed [ 11 Homozygous |Not Tested (358 |0 |3s8 | 100%
ses1 |4 2820740 |2620740 |06 |GRCnss|G T swo|new NM_001122681.2:¢.123G>T NP_0OT116153 1.0 Leus 1= SHIBP22.123G>T Uncisssifed [ 1/1 Homozygous |Not Tested (238 |2 236 [99.16%
5881 |4 2824673 2824673 |Ob GRCh38|T [ SNV NaN NM_001122681.2:¢.300T>C NP_001116153 1.p.His100= SH3BP2:¢.300T>C Unciassified | 1/1 Homozygous | Not Tested |348 |2 346 |99.42%
ses1 |4 2834465 |2834485 |06 |GRCHS8|C A swo|new NM_001122651.2:¢.4634C>A SHIBP2. 634054 Unclsssifed [ 171 Homozygous |Not Tested [a45 |4 |as1 |s9.1%

Figure 244: An example of the HTML report

Actions
M4 <« Pagelof1(1-10f1) » W  PageSize:10 v RogVt iRl 7
@ . N . . =
Sample Donor Gene Y Recipient Gene Y Donor Chromosome ¥ Donor Breakpoint ¥ Recipient Chr¢ Generate Report Yoint ¥ Donor Locus Reads Y Recipient Locus
t100 BCR ABL1 22 23290555 9 - . 4332 3574
:= View Shortlist
Y Filter
& Options (R ; =
IGV hes | ch v Locus Search Q 39bp 2 M £ pisplay Flanking (+)
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Figure 245: Options available for configuring the view in IGV
Display Flanking
Users can choose whether or not to display flanking sequence in the IGV display.
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Figure 246: Selecting the Display flanking option in the Actions menu

Manage Tracks

Users can add or remove data tracks to the IGV view. This can be from publicly
available sources or from proprietary internal or subscription-based sources.

Tracks can be added in the Software section of the Admin Controls (Admin Controls >
Software > Annotation) and documentation of how to do this is in this section of the
user guide.
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Figure 247: Selecting the manage tracks options

The available tracks will be displayed in a pop-up window and users can select the
tracks that they want to add to the display.

Manage Annotation Tracks

Annotation Tracks
Source

File Type
RefSeq

Compressed BED (*.bed.gz)

4+ Reset

@ Cancel

Figure 248: Tracks available to display
Once the required tracks are selected, users can press Update to update the IGV

display.
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Manage Annotation Tracks

Annotation Tracks

File Type Source
Compressed BED (*.bed.gz) RefSeq

@ Cancel | *~ Reset Update

Figure 249: Selecting tracks to add to the IGV display
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Figure 250: Displaying of tracks in the IGV display

Viewing Analysis Results By Variant

As results of samples are generated, they are stored in the Interpret database and can
be analysed from a variant-centric point of view

Accessing of this viewpoint is via the Variants button on the dashboard menu bar
shown in the figure below.

\ Home ‘ Batches v ‘ Samples Help & Support v | & Tools v

Figure 251: Selection of Variants from the Dashboard menu bar

Selecting the Variants tab in the menu bar opens up a new page to display all the
variants recorded in the database.
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Figure 252: The start page for viewing variants

There is a substantial amount of information available in the variants page and the
different sections are highlighted in the figure below.
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Figure 253: The different sections of the variant page

There a number of active regions
- Filter Pane
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The filter pane allows for dynamic filtering of the variants. By default the filter is set
to All Variants, so all variants are displayed in the variants table, however these can
be refined according to your specific requirements.

- Variant Table

This displays all variants in the database that meet the filtering requirements of the
dynamic filter. By default this is for displaying all variants.

- Sample Table

When a row in the variant table is selected all samples that contain the selected
variant will be displayed in this table.

- IGV Pane
Selection of samples in the
- Notes
Users can add notes to variants.
+ Quick Filters
These are selection of options that allow users to rapidly filter variants on the basis of
some general conditions.

Clicking on the H icon on far right of the column headers in the variant table will
display all the columns that can be selected for display in the variant table.
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Figure 254: Columns available to select for display in the variant table

Viewing a Sample in IGV

Similarly clicking on the same icon on the sample table provides a series of column

options.

Sample ID
Allele Frequency
Ref Depth

Alt Depth

Total Depth
Quality Score
Ref Quality

Alt Quality
Genotype
Zygosity
Inheritance
Log Ratio

# Ref Reads (+)
# Ref Reads (-)
# Alt Reads (+)
# Alt Reads (-)

Ref Strand Bias
Alt Strand Bias
Reads Placed Left
Reads Placed Right
Sex
Homozygosity
Read 1

Read 2

Read 1 Size

Read 2 Size

Batch Name
Batch Date

User

Protocol

Panel

Figure 255: Columns available to select for display in the sample table

Dynamic Filtering
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The dynamic filters are the same set of options discussed in the previous section.
They can be accessed from the Actions drop down menu shown below.

¥ Dynamic Fiters: Al Variants @hide B Clear iter
8432 8432

Context Length Genomic Context ¥ Hvsp

poooo
SRR

v
v

Figure 256: Accessing the dynamic filtering options

The dynamic filtering window provides a detailed set of options for investigating the
variants stored within the Interpret database.

* Fa
=al
&AD  FOR K L]

Figure 257: Full filtering options available to filter variants

Filtering by Quick Filters

Selecting the Quick Filters tab on the side of the variants page opens a tab that
provides some options for quickly drilling down into variants of interest. The options
currently available are to select based on a classification type, the NGS panel or gene.
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Classification

Quick Filters A

Unclassified

Panel

| cytoSure NG Panel - 502003 |

[ SureSeq CLL + CNV Panel - 602022 ]

[ SureSeq Ovarian Cancer Panel - 600073 ]

[ SureSeq Myeloid Panel - 600075 ]

[ SureSeq Comprehensive FH Panel - 601004 ]

| sureseq Core MPN Panel - 602001 |

Gene

Figure 258: Quick filter options

Classification or Panel can be selected by pressing the corresponding buttons with
multiple selections allowed. To filter by genes start typing the gene name in the text

box matching values will be displayed.
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Gene

[ SKI v ]
SKI - ENSG00000157933
SKI
SKINTL - ENSG00000242267
SKINTL
SKIL - ENSG00000136603
SKIL
SKIV2L2
SKIV2L2 - ENSG00000039123
SKIV2L

SKIV2L - ENSG00000204351

Figure 259: Using quick filters to select for the gene SKI

Once a gene is selected it will be displayed as below and can be removed by clicking on
the x next to the gene name.

Gene

Figure 260: Using quick filters to filter by the SKI gene

The dynamic filter is now updated and shows that, from the input of 8432 variants,
there are only 10 found within the SKI gene.

¥ Dynamic Filters: In SKI @Hide @ Clear Filter

[ inski_|

Figure 261: Displaying only variants in the SKI gene

Additional genes can be selected and these will be displayed in the same way.

Gene

Figure 262: Using quick filters to select variants in the SKI or DVL1 genes

When the 2-gene filter is applied the output now increases to 19 variants being
displayed.
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Figure 263: Displaying only variants in the SKI or DVL1 genes
Displaying Variants

Each row of the variant table represents a variant that has been detected in at least
one sample. Selecting a variant displays all the samples in which the variant is
present. In the figure below, the variant DVL1:c.*347T>C is present in 10 samples.
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Figure 264: Selecting a variant displays all ssamples in which it is present

Subsequently, selecting any of the sample or samples rows will display the alignment
for the variant in the corresponding sample.
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Figure 265: Display of the alignment for 3 samples in IGV
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Adding Notes to Variants

It is possible to for users to add annotations to variants through the notes function.
When a variant has been selected and there are rows populated in the sample table,
the user can make a right click on one of these. From the popup menu select the Notes
> Add Note options

DVLI:C#347T>C

Add to shortiist
Add to. >

omo:

Figure 266: Selecting the Add Note option

A window is displayed with a text box where up to 250 characters can be used. Any
other pre-existing notes will also be shown.

-+

Notes for DVL1:¢c.*347T>C

Characters remaining:250 B Existing Notes (0)

Figure 267: Note creation template

The user can enter the required notation.
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+

Notes for DVL1:c.*347T>C

Characters remaining:194

8 Existing Notes (0)
This is an important variant that
needs to be monitored.

Iﬂl + Add Note

Figure 268: Note creation

Then selecting + Add Note completes the process and the existing notes section is
updated to include the newly created note.

-+

Notes for DVL1:¢c.*347T>C

Characters remaining:250 B Existing Notes (1)

Admin User 2021-01-19 21:25:00.0 7 n

Cancel + Add Note

Figure 269: Note generation

Once all changes have been made, the notes window can be closed and the view will
return the normal variant display with the note now being displayed in the Notes
panel.

DVLI:C#347T>C

HEN

100% o ) 41 42736299

Figure 270: Displaying a note in the note panel

A note can be deleted by pressing the red rubbish bin icon. If the Confirm Delete
option is then selected the note will be removed.
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Characters remaining:250

Notes for DVL1:¢c.*347T>C

B Existing Notes (1)

Admin User 2021-01-19 21:25:00.0

« Cancel A Confirm Delete

Figure 271: Deleting a note

Viewing a Sample in IGV

Users can also edit a note by clicking on the pen icon; which will show the note in a
text box where changes can be made. The update is confirmed by the pressing the

Apply button.

+

Characters remaining:250

Notes for DVL1:¢c.*347T>C

B Existing Notes (1)

Admin User 2021-01-19 21:25:00.0

Characters remaining:140

+~ Revert B Apply

This is an important variant that needs to be monitored.

Update: this variant is now classified as pathogenic.

Figure 272: Update an existing note

The notes panel is subsequently updated to show the revised note.
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This is an important variant that needs to be monitored.
o) Update: this variant is now classified as pathogenic.
by admin @ 19 Jan 2021 21:25:00

Figure 273: Display of an updated note
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Viewing a Sample in IGV

Administration Controls

These are accessed by selecting the Admin Controls options in the user drop down
menu.

§ Home ‘ Batches ‘ Samples ‘ Variants ‘ Help & Support & Tools

& My Account

@ Admin Controls

[ Logout

Interpret

CytoSure
L > and
Upload FASTQs Run Batch View Batches

Figure 274: Accessing the Admin Controls section

There are 4 main parts to the admin controls:

1. Overview
2. User Controls
- Current Users
- Add Users
3. Analysis
- Manage Samples
+ Current Analyses
- Protocols
- Panels
- Region Lists
- Variant Lists
- Classifications
+ Metric Sets
- Manage Links
- Filters
- Preferred Transcripts
- Reports
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Administration Overview

- Guidelines

4. Software
- Software Overview
- Annotation
- Advanced Settings
- Plug-ins

Administration Overview

The administration overview provides a view of the latest activity in Interpret

Admin Controls

User

User Controls Date JAction
Analysis 08-Jan-2020 12:17:35 Started analysis of CytoSure NGS Panel - 298678 - 8 Jan 2020 12:17:35 admin
08-Jan-2020 11:56:21 Started analysis of deleted batch admin
Software
Figure 275: The overview window showing the latest activity in Interpret
Current User
Current Users shows a list of all the current users.
\ Home ‘ Batches ‘ Samples | Order ‘ Help & Support ‘ & Tools 2
Admin Controls
Overview 34 User Controls
m admin Admin User Viewer, Administrator
Analysis
Software
Figure 276: Front page for current users in user controls
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User Controls

Selecting a user provides an overview of the user account

\ Home Batches | Order | Help & Support | Filters F 3

& User Account - admin

Username
Firstname
surname

Last Logged In

| Adn trat
Roles Administrator
Analyst
Director
Technician

] Viewer

View Activity Modify Permissions Change Password

Figure 277: An overview of a user account

Selecting the "View Activity" button will give an overview of what the user has done
and when.

& User Account - admin

Activity
Date Action User
08-Jan-2020 12:17:35 Started analysis of CytoSure NGS Panel - 298678 - 8 Jan 2020 12:17:35 admin
08-Jan-2020 11:56:21 Started analysis of deleted batch admin

Figure 278: Viewing a user's activity

Selecting "Modify Permissions'" will display the current permissions available and
those with a tick in the adjacent checkbox have been enabled for the user.

As the current user is admin, as expected, all permissions are enabled.
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User Controls

Permissions

= [

m m

[w)]

QRRRR IR IR LR (R)IR)IR) (L

Figure 279: Permission options that can be modified

Finally, selecting ""Change Password" gives a pop-up window that allows the user to
change their password.

Your Password *
New Password *

Confirm Password *

Save Cancel

Figure 280: Pop-up menu to change a user's password

Add User

Add User provides a means to add new users. The following information needs to be
supplied or selected:

- User details
- Login details
- Roles

Following correct completion of the form the 'Create User' button becomes active
allowing the process of adding a user to be completed.
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User Controls

Admin Controls
Overview B Add new user
User Controls B
User details
Analysis First Name: *
Software Last Name: *
Login details
Username: *
Password: *
Confirm Password: *
Roles
Administrator
Analyst
Director
Technician
Viewer

Figure 281: The add user start page

When the details are syntactically correct there will be a tick in the corner of the
window.

User details

First Name: * Peter

Field data validated

Figure 282: In-form validation of the new user details

Similarly, there are controls in place for the login details. A username that already
exists cannot be used.
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User Controls

User details

First Name: * Peter

Last Name: * Smith
Login details

Username: * peters

Password: * | eesses

Confirm Password: * | essees

Figure 283: In-form validation of the new user login details

An existing user name cannot be used.

Login details

Username: * ! | admin
Password:

Confirm Password: *

Figure 284: Example of using a pre-existing username

The form also checks to ensure the password is entered correctly.

Login details

Username: * peters
Password: ¥ sssess

Confirm Password: * ! [ sesees

Figure 285: Example of entering non-matching passwords

Lastly, roles are assigned from the list using the checkboxes.

Roles

v Administrator
Analyst

v/ Director
Technician

Viewer

& Create User

Figure 286: Selection of the roles for the new user

There are currently 5 different roles defined within the software and these are
described in the following table.
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User Controls

Role Abilities
Administrator All
Director All
Analyst Starting an analysis and viewing results
Technician Loading FASTQs and Starting an analysis
Viewer Basic permissions required for all users

Table 4: Roles available to assign

In order to login to Interpret, all users are required to be a Viewer. Other roles can be
assigned as required.

Selecting "Create User" processes the form and there is a popup to confirm that the
new user has been created.

Figure 287: Popup menu confirming creating of the new user

Now looking at the Current Users in the User Controls you can see that the new user is
listed.

34 User Controls

Username First Name Last Name Roles

admin Admin User Viewer, Administrator
peters (\Pem Smith Viewer, Administrator, Director

Figure 288: Display of the newly created user in the user table
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Analysis

Analysis

Manage Samples
Interpret allows users to manage samples and the data associated with them.

Admin Controls

Overview fif Manage Samples

User Controls

Analysis

sample

5881
6937
7408
8210
10384
10847
11516
12878
Software 14130
4315

Test Sample

Figure 289: The Manage Samples start page

There are two tabbed panes displayed, an overview and a variables table.

Overview

"My"‘:’/—-————— Variables

Sample

5881

Figure 290: The two sections of the manage samples page

Selecting a sample in the overview tab brings up a series of sub-pages.
There is a batch history showing when the sample had been used in an analysis.
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Analysis

il Manage Samples

Sample f 5881

5881 P [
Batch Histo Associated Raw Data  Results

6937

7408 Name Panel Protocol Number of Samples Status Date

8210 " " . o
10384 CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Completed 8Jan 2020 14:51:5
10847 CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Completed 10 Jan 2020 11:38:
11516

12878

14130

4315

Test Sample

Figure 291: The batch history for a sample

There is a table showing all data associated with a sample name, including duplicate
data if the sample data has been uploaded more than once.

These data can be deleted by selecting the Delete Data Files option.

il Manage Samples

Sample f 5881

5881 R

6937

7408 Id Available Read1 Original Name Read2 Original Name Action

8210 1 true 5881_7_L001_R1_001.fastq.gz 5881_7_L001_R2_001.fastq.gz [e}
10384

10847
11516
12878
14130
4315

Test Sample

Figure 292: The associated raw data for a sample

If a user tries to delete data files, there will be a popup menu asking for confirmation
prior to any data being deleted.
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Analysis

Warning: All data files associated with the following
FASTQ files, including any original BAM and VCF files
generated from them, will be deleted. Note that copies of
results files required for visualisation and interpretation

will still be available.

5881_7_L001_R1_001.fastq.gz
5881_7_L001_R2_001.fastq.gz

Cancel A Delete Data Files

Figure 293: Popup menu asking for deletion confirmation

The user can see the variant and QC results associated with a sample.

il Manage Samples

Sample i 5881

5881 Ra hecociated Raw Data  Recilte  Actione
Batch History ~ Associated Raw Data  Results  Actions

6937 Completed Samples

7408 Sam... View #SNVs #CNVs #LOH Average Quality Mean Target Coverage Eveness =
8210 5881 B SNVs B CNVS/LOH = Shortlist & VCF M Logs 2,754 8 16 331 344.21 87.67

10384 5881 B SNvs B CNVs/LOH & VCF R Logs 2,754 8 16 3341 344.21 87.67

10847
11516
12878
14130

4315

Test Sample

OGT_Demo 1

Figure 294: The results generated for a sample

Lastly, there are actions available for a sample. Currently, this is limited to updating a
sample name.
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Analysis

il Manage Samples

Sample

4+ 5881

5881 Batch Histon Associated Raw Data

6937
New Sample Name:
7408
8210
10384
10847
11516
12878
14130
4315

Test Sample

OGT_Demo 1

Figure 295: Actions available for a sample

Entering a new name and selecting Update Sample Name will update the sample
name.

ifk Manage Samples

mp
6937
me: | Sample-5881 Update Sample Name

7408
8210
10384
10847
11516
12878
14130
4315

Test Sample

Figure 296: Updating a sample name

In the variables tab, users can modify existing variables are create new ones.
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Analysis

il Manage Samples

Samples Variables

Sample Edit

5881 Edit
6937 Edit
7408 Edit
8210 Edit
10384 Edit
10847 Edit
11516 Edit
12878 Edit
14130 Edit
4315 Edit
Test Sample Edit

* Manage Variables

Figure 297: Sample variables

Selecting Edit allows the user to add variables for a sample or a new variable
category.

il Manage Samples

£ Manage Sample Variables

+ Add New Variable + Add New Variable Category Save Changes % Discard Changes € return

Figure 298: Managing variables for a sample

Current Analyses
This provides a means to view all current analyses.

Admin Controls

Overview W Analyses
User Controls Name panel Protocol Number of Samples  Status Date User
Analysis v v v
CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Completed 10Jan 2020 11:38:27 admin
CytoSure NGS Batch 0001(1) CytoSure NGS Panel Default Protocol 10 Completed 8Jan 2020 14:51:53 admin

Software

Figure 299: The Current Analyses start page
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As with other pages in the software where there is a column selector icon

Analysis

Column Selector

W Analyses
Name Panel Protocol Number of Samples Status Date User =
>
v v v v
CytoSure NGS Batch 0002 CytoSure NGS Panel Default Protocol 3 Completed 10Jan 2020 11:38:27 admin
CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol 10 Completed 8Jan 2020 14:51:53 admin
Figure 300: Current analyses with the column selector highlighted
Columns can be added or removed as required from the popup menu.
W Analyses
Name Panel Pr _tus Date User
Select Displayed Columns =
P
v v Name v v
CytoSure NGS Batch 0002 CytoSure NGS Panel D Vv Panel mpleted 10 Jan 2020 11:38:27 admin
v Protocol
CytoSure NGS Batch 0001(1) CytoSure NGS Panel D¢ mpleted 8Jan 2020 14:51:53 admin

v Status
v Date
v User

Samples

v Number of Samples

Figure 301: Columns available to select for display

Additionally columns can be sorted using column filters.

Column Filters

W Analyses

Name Panel

CytoSure NGS Batch 0002 CytoSure NGS Panel

Default Protocol

CytoSure NGS Batch 0001 CytoSure NGS Panel Default Protocol

3

10

umber of Samples Status

Completed 10Jan 2020 11:38:27

Completed 8 Jan 2020 14:51:53

admin

admin

Figure 302: Column filtering options available

For example, in order to view all analysis with the Default Protocol this can be
selected from the drop down in the protocol column
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Analysis

W Analyses
Name Panel Protocol Number of Samples Status Date User =
CytoSure NGS Batch 0002 CytoSure NGS Panel 3 Completed 10Jan 2020 11:38:27 admin
CytoSure NGS Batch 0001 CytoSure NGS Panel 10 Completed 8Jan 2020 14:51:53 admin
Mosaic Protocol

Figure 303: Selection of analyses only performed using the Default Protocol

Protocols
A Protocol defines how a sample is analysed.

Admin Controls

Overview #= Protocols

User Controls v Protocols

Analysis Default Protocol Name Default Protocol

Mosaic Protocol Version 1 v

Protocols Metricset  Default

Created By admin

Created On 8 Jan 2020

Y Protocol SNV Filter: Default SNV Filter © show
Y Protocol CNV Filter: Default CNV and LOH Filter © show
ne Configuration  Germline Configuration
Software
Pipeline Version CytoSure NGS v0.1.9_patch1
Enable CNV and LOH Calling Yes
Import SNV Results Yes

Reference samples for CNV detection 5881 (5881.7_L001001), 6937 (6937_7_L001001), 7408 (7408_7_L001001), 8210 (8210_7_L001001), 10384
(10384_7_L001001), 10847 (10847_7_L001001), 11516 (11516_7_L001001), 12878 (12878_7_L001001), 14130

+ New Protocol m B5 Copy

Figure 304: The Protocols start page

There are 4 components in a Protocol:

1. Pipeline Type (and Pipeline Capabilities)- the analysis pipeline type with which
the protocol is compatible, and the functions of that pipeline that should be run as
part of the analysis of samples in batches which use the protocol (its
""capabilities'). When a batch is created, Interpret matches pipeline type and
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Analysis

capabilities with those supported by the selected panel.

Pipeline Type Somatic

Pipeline Capabilities

2. Metric Set - settings with which to qualitatively assess the run data.
3. Protocol Filter(s) - a filter with which to process all variants produced by the
analysis pipeline. Currently there are filters for the following:
a. SNV filter
b. CNV & LOH filter
c. Translocation filter
4. Pipeline Configurations - specific configurable settings used in the pipeline.
a. Basic pipeline configuration
b. Advanced pipeline configuration
c. Germline configuration - if germline mode is selected in the basic
configuration settings
d. Somatic configuration - if somatic mode is selected in the basic
configuration settings
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Analysis

Name Default Protocol .
Metric Set
Version 1 v
Metric Set  Default SNV F.
ilter
Created By admin
Created On 7 Jan 2020
Y Protocol SNV Filter: Default SNV Filter @ Hide
| + | | + | |+ | |
Y Protocol CNV Filter: Default CNV and LOH Filter @ Hide
\
NOT + | | + | | + |
OR
OR

Pipeline Version

Enable CNV and LOH Calling

Import SNV Results

CNV Calling Mode

Germline

CNV Filter

Pipeline Configuration

Figure 305: The sections of an analysis protocol

At the bottom of the protocol are a set of tabbed pages with different configuration

settings.
There are basic pipeline settings:
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Analysis

Pipeline Version

Enable CNV and LOH Calling

Import SNV Results

CNV Calling Mode

Enable Translocation Detection

Reference Samples for CNV detection

Basic Pipeline Configuration ~ Advanced Pipeline Configuration  Germline Configuration

CytoSure NGS v0.2.1
Yes

Yes

Germline

Yes

All batch samples

Figure 306: Default basic pipeline configurations

There are advanced pipeline settings:
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Analysis

Basic Pipeline Configuration ~ Advanced Pipeline Configuration ~ Germline Configuration

Flanking Region (bp)

Allele Balance Priors Off

Minimum Alt Count

Minimum Base Quality

Minimum Total Read Count

Minimum Mapping Quality

Max Read Mismatch Fraction

Threshold for Targets Not Covered

Min Depth for CNV segment BAF

Drop Outliers Threshold

Use CBS with Smoothing

# CPUs for Processing

RAM (GB)

Call PTDs

Enable Enhanced Structural Variant Calling

Minimum Reads for Translocation

Mosaicism Correction Factor (Duplications)

Mosaicism Correction Factor (Deletions)

Yes

20

20

30

0.04

20

10

Yes

12

Yes

No

0.1

0

Figure 307: Default advanced pipeline configurations

Depending on the CNV calling mode selected in the basic pipeline configuration there
will be either a Germline Configuration tab
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Analysis

Basic Pipeline Configuration ~ Advanced Pipeline Configuration ~ Germline Configuration

Germline Minimum Alt Fraction 0.2
Germline Pooled Continuously No
Germline Pooled Discretely No

Germline Segmentation p-value Threshold 0.01

Germline Copy Number Thresholds -2.0,-0.25,0.2,0.7

Figure 308: Germline configuration settings

Or a Somatic Configuration tab.

Basic Pipeline Configuration  Advanced Pipeline Configuration ~ Somatic Configuration

Somatic Minimum Alt Fraction 0.01
Somatic Pooled Continuously Yes
Somatic Pooled Discretely Yes

Somatic Segmentation p-value Threshold  0.05

Somatic Copy Number Thresholds -2.0,-0.07,0.07,0.7

Tumour Content Estimation Yes

Figure 309: Somatic configuration settings

Modifying a Protocol

To modify a protocol users select the Edit button at the bottom of the protocol. A new
version of the protocol is displayed which is the same, with the exception of the
Version number that is incremented.

The user can retain the same metric set and filters or select alternatives from the
drop-down lists.
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Analysis

Name Default Protocol

Version 2

Metric Set Default

Protocol SNV Filter Default SNV Filter [16] v

Y Protocol SNV Filter: Default SNV Filter

Protocol CNV Filter Default CNV and LOH Filter [30] v

Y Protocol CNV Filter: Default CNV and LOH Filter

NOT + +

@ Hide

@ Hide

Figure 310: Editing an existing protocol

Protocol configurations can also be set; with the default values being

updated. Software update does not automatically change the pipeline version for the

protocol. User must modify protocol to modify desired pipeline version.

Pipeline Version CytoSure NGS v0.1.9_patch1 v
Enable CNV and LOH Calling e Yes No
Import SNV Results e Yes No
Reference Samples for CNV detection v
CNV Calling Mode e Germline Somatic

Figure 311: Setting basic pipeline configurations

Similarly with advanced pipeline configurations.
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Analysis

Basic Pipeline Configuratio d Pipeline Configurat Germ
Flanking Region (bp) 0 .
Allele Balance Priors Off e Yes No

Minimum Alt Count 5

Minimum Alt Fraction 0.2

Minimum Base Quality 20

Minimum Total Read Count 20

Minimum Mapping Quality 30

Pooled Continuously Yes (e No

Pooled Discretely Yes (e No

Max Read Mismatch Fraction 0.04

Threshold for Targets Not Covered 1

Min Depth for CNV segment BAF 20

Segmentation p-value Threshold 0.01

Drop Outliers Threshold 10

Use CBS with Smoothing ® Yes No

Copy Number Thresholds -2.0,-0.25,0.2,0.7

# CPUs for Processing 12 :
RAM (GB) 2

Call PTDs e Yes No

Mosaicism Correction Factor (Duplications) | 0.1

Mosaicism Correction Factor (Deletions) 0

Figure 312: Setting advanced pipeline configurations

And lastly with the germline configurations.
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Analysis

Germline Minimum Alt Fraction 0.2
Germline Pooled Continuously Yes (e No
Germline Pooled Discretely Yes (e No

Germline Segmentation p-value Threshold | 0.01

Germline Copy Number Thresholds Copy Number < Log Ratio
0 2
1 0.25
3 0.2
4 07

Figure 313: Setting germline configurations

Creating a Reference Pool for calling CNVs

In order to call CNVs, the software will use a set of samples to curate a pool of
references against which variants can be detected.

Samples that will be part of the reference pool to be used for calling CNVs can be
selected from all the samples that have previously been loaded in the software.

A It is important that samples used for the reference have been processed using
the NGS panel with baits from the same lot that has been used for processing the test
samples.

OGT can provide a set of suitable reference sample data for each of the bait lots that
can be purchased. These can be used by the user as a starting point for building a
reference of control samples suitable for CNV calling.

5881 (5881_7_L001001)
Advan¢ 6937 (6937_7_L001001)
7408 (7408_7_L001001)
8210 (8210_7_L001001)
Pipeline Version 10384 (10384_7_L001001)
10847 (10847_7_L001001)
11516 (11516_7_L001001)
12878 (12878_7_L001001)
14130 (14130_7_L001001)

Enable CNV and LOH Calling
Import SNV Results

Reference Samples for CNV detection I | 1-9/10 ]

Figure 314: Selecting samples for the reference pool

Once selected the sample will be displayed, highlighted in blue to denote pending
status.
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Analysis

Reference Samples for CNV detection [ | v

5881 (5881_7_L001001) x

Figure 315: A sample selected for the reference pool

Samples can be added as required.

Reference Samples for CNV detection v

5881 (5881_7_L001001) x | 6937 (6937_7_L001001) x | 7408 (7408_7_L001001) x | 8210 (8210_7_L001001) x
10384 (10384_7_L001001) x | 10847 (10847_7_L001001) x | 11516 (11516_7_L001001) x
12878 (12878_7_L001001) x | 14130 (14130_7_L001001) x

Figure 316: A reference pool of samples for a protocol

Once all required samples have been selected for the pool, the configuration can be
saved.

B P gurat Ad ed Pipeline Configurat Ge e Configurat
Pipeline Version CytoSure NGS v0.1.9_patch1

Enable CNV and LOH Calling Yes

Import SNV Results Yes

Reference Samples for CNV detection 5881 (5881_7_L001001), 6937 (6937_7_L001001), 7408 (7408_7_L001001), 8210 (8210_7_L001001), 10384
(10384_7_L001001), 10847 (10847_7_L001001), 11516 (11516_7_L001001), 12878 (12878_7_L001001), 14130
(14130_7_L001001)

CNV Calling Mode Germline

Figure 317: The basic pipeline configuration showing a a reference pool

Basic Pipeline Configuration

. s Default .
Setting Description Setting Other Options

Pipeline Version Select the version of the pipeline to use

in the protocol.

. Enable or disable calling of CNVs and

Enable CNV and LOH Calling LOH by the protocol Yes No
Import SNV Results Enable importing of the SNV calls into Ves No

the database.
CNV Calling Mode (CytoSure Select the calling mode to either Germline Somatic
NGS (< 0.2.13) only) germline or somatic variants.
Enable Translocation Enable or disable detection of No

. . Yes
Detection translocations.
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Analysis

Other Options

Specific
samples,
Samples from
batch

No

No

No

. s, Default
Setting Description Setting
Specify to use all samples in the batch,
select specific samples from all
Reference Samples for CNV samples in the system, or indicate that All batch
Detection the user should select one or more of samples
the samples in the batch when the
batch is started.
Call PTDs Enaple gallmg of partial tandem Ves
duplications
Call ITDs Enable c;allmg of internal tandem Ves
duplications
Run UMI Processing (Somatic Enable analysis with unique molecular
. L Yes
only) identifiers (UMls)
Indicate which variants should be
Hotspots (Somatic only) specifically analysed by the pipeline for | (empty)
monitoring purposes
Table 5: Basic Pipeline Configuration Settings
Advanced Pipeline Configuration
Category Setting Description g:tfgl:llgt
SNV . . The amount of flanking sequence
Detection Flanking Region (bp) to include in the analysis. ©
Disable use of aggregate
SNV . Allele Balance Priors Off probability of observation balance YVes
Detection between alleles as a component
of the priors.
SNV _ Minimum Alt Count The minimum alternative allele 5
Detection read count
SNV . Minimum Alt Eraction The minimum alternative allele 02
Detection read fraction
SNV . Minimum Base Quality The minimum allowed base 20
Detection quality
SNV . Minimum Total Read The minimum total read count 20
Detection Count
SNV Minimum Mapping The minimum mapping quality of 30
Detection Quality the reads

Other
Options

Any value

from O to
60

No
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Category

SNV
Detection

SNV
Detection

SNV
Detection

Quality
Control

CNV
Detection

CNV
Detection

CNV
Detection

CNV
Detection

CNV
Detection

Hardware
Resources

Hardware
Resources

Structural
Variant
Detection

Structural
Variant
Detection

CNV
Detection

Setting

Pooled Continuously

Pooled Discretely

Max Read Mismatch
Fraction

Threshold for Targets
Not Covered

Min Depth for CNV
Segment BAF

Segmentation p-value
Threshold

Drop Ouitliers Threshold

Use CBS with Smoothing

Copy Number
Thresholds

# CPUs for Processing

RAM(GB)

Threshold for PTDs

Minimum Reads for
Translocation

Mosaicism Correction
Factor (Duplications)
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Description

Output all alleles which pass input
filters, regardless of genotyping
outcome or model.

Assume that samples result from
pooled sequencing and model
pooled samples using discrete
genotypes across pools.

The maximum fraction of
mismatches in the read

The coverage threshold to
consider a target as not covered

The minimum depth required
calculating the CNV segment B-
allele frequency

The significance threshold to
accept segment

Drop bins that lie more than this
many multiples of the 95th
quantile away from the average
within a rolling window as they are
considered as outliers.

Use smoothing with the circular
binary segmentation algorithm.

Thresholds for calling each integer
copy humber, i.e. 0,1,3,4

The number of CPUs to be used
by the protocol

The amount of memory to be
used by the protocol

Exon-to-control ratio threshold to
indicate a PTD

The minimum number of reads
required to call translocations

The mosaicism correction factor
for duplications

Default
Setting

No

No

0.04

20

0.01

10

Yes

-2.0,-0.25,
02 07

12

19

01

Analysis

Other
Options

Yes

Yes

No
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. o Default Other
Category Setting Description Setting Options

CNV Mosaicism Correction The mosaicism correction factor 0
Detection Factor (Deletions) for deletions
UMI Minimum Input Base Minimum base quality to be used 1

. . 0
Processing Quality to call molecular consensus reads
UMI Minimum Read Mapping Minimum read mapping quality to 30
Processing Quality be used in reads grouping by UMI

Minimum number of reads

UMI Minimum Reads supporting a consensus base/

. ) . 0
Processing Supporting Consensus read. Used in consensus reads

filtering. O indicates no filtering.
Fusion . Minimum number of reads in
Detection Supporting Threshold support of the fusion call 5
Table 6: Advanced Pipeline Configuration Settings
Germline Configuration
. .. Default .
Setting Description Setting Other Options
Germlme Minimum Alt The minimum alternate allele fraction 0.2
Fraction
Germline Pooled Output all alleles WhIC!’] pass input filters,
regardless of genotyping outcome or No Yes

Continuously model

Assume that samples result from pooled
Germline Pooled Discretely sequencing and model pooled samples No Yes
using discrete genotypes across pools.

Germline Segmentation p- The significance threshold to accept

value Threshold segment 001
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Setting

Germline Copy Number
Thresholds

Table 7: Germline Configuration Settings

Somatic Configuration
Setting

Somatic Minimum Alt Fraction

Somatic Pooled Continuously

Somatic Pooled Discretely

Somatic Segmentation p-
value Threshold

Interpret User Guide v96-20250820121007

Description

Set the log ratio thresholds for each of
the copy number variations.

Description

The minimum alternate allele fraction

Output all alleles which pass input filters,
regardless of genotyping outcome or
model.

Assume that samples result from pooled
sequencing and model pooled samples
using discrete genotypes across pools.

The significance threshold to accept
segment

For Research Use Only; Not for Use in Diagnostic Procedures

Default
Setting
Sop Lo
g

Nu
mb R at
io

er
0 -2
-0.
1 25
3 0.2
4 0.7
Default
Setting

0.01

Yes

Yes

0.05

Analysis

Other Options

Other Options

No

No
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Somatic Copy Number Set the log ratio thresholds for each of 0 2
Thresholds the copy number variations.
-0.
! o7
0.0
3 7
4 0.7

Enable the software to estimate the
Tumour Content Estimation percentage tumour content in the Yes No
sample

Table 8: Somatic Configuration Settings

Panels

The Panels page displays information about the panels currently loaded into the
software.
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\ Home ‘ Batches v ‘ Samples | Variants | Help & Support v | & Tools v

Admin Controls

Overview

Name

User Controls CytoSure NGS Panel

SureSeq Ovarian Cancer Panel

SureSeq Myeloid Panel

SureSeq CLL + CNV Panel

SureSeq Comprehensive FH Panel

SureSeq Core MPN Panel

Software

+ Add Panel

Figure 318: The panel start page

Adding New Panels

Product Code

502003

602022

600073

600075

601004

602001

Deprecated

false

false

false

false

false

false

Types

[CytoSure NGS (< 0.2.1
[CytoSure NGS5 (< 0.2.1
[CytoSure NGS (< 0.2.1
[CytoSure NGS (< 0.2.1
[CytoSure NG5S (< 0.2.1

[CytoSure NGS (< 0.2.1

New panels can be added via the Add Panel button.
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31

31

31

31

31

31

Capabilties

[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]
[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]
[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]
[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]
[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]

[ITD Calling, Translocation Calling, PTD Calling, CNV Calling]

Analysis
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Existing Panel e New Panel

Pipeline Types Optional Capabilities v 8
+ CytoSure NGS5 (0.2.13+) "NV Calling
CytoSure NGS (< 0.2.13) TD Ca

Somatic T
Existing Panels
Name
Product Code
Genome Build GRCh38 v
Targets File [0 Select Targets File

Add Panel

Figure 319: The Add Panel window

To add a new panel to the system, users must indicate with which of the available Pip
eline Types, and which of the Optional Capabilities of those pipeline types, the panel
is compatible (contact OGT support if unsure). Assign a unique Name and Product
Code, select the correct Genome Build for the Targets File, then select the file from
the file system by clicking the Select Targets <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>