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Software overview

lon Torrent™ Genexus™ Software supports the lon Torrent™ Genexus™ Integrated Sequencer workflow
for research use purposes from sample preparation through library preparation, template preparation,
and sequencing. During and after sequencing, the software generates base calls, trims reads, and
determines quality values (primary analysis), then aligns reads, calls variants, and generates reports
(secondary analysis). The software also supports the lon Torrent™ Genexus™ Purification System for
nucleic acid isolation, followed by sequencing on the Genexus™ Integrated Sequencer.
This documentation provides instructions for using the software to perform the following functions:

* (Create and manage samples, libraries, assays, and runs in the software.

* Monitor the status of runs on the Genexus™ Purification System and the Genexus™ Integrated
Sequencer, which provides all-in-one library preparation, chip loading, template preparation, and
sequencing.

* \View data, results, and quality control (QC) reports after a run.
* Download data files.
* Export and print audit records.

¢ Create and manage annotation sets, genome references, report templates, baseline files, primer
sets, plugins, and reference files.

* (Create and manage user accounts.

Software compatibility and requirements

The procedures in this guide are designed for use with Genexus™ Software 6.8 or later. Version-specific
information is provided in the software release notes for each version of the software. An administrator-
level user can view the software version in the & (Settings) / Software Updates screen.

Genexus™ Software is supported on Google Chrome™ browser version 90 and later and is best
viewed with 1440 x 900 screen resolution. Google Chrome™ browser is recommended for use with
the software.

The operating system of the sequencer is Ubuntu™ 18.04.1 LTS.
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¥ Chapter 1 Introduction to Genexus™ Software
Network and password security requirements

Software anomalies

For Genexus™ Software anomalies, see the release notes for your version of the software. You can also
download the release notes, as well as the Genexus™ Software 6.8 User Guide (Pub. No. MAN0026409),
at http://www.thermofisher.com/ngssoftwaresupport.

Network and password security requirements

Network configuration and security

The network configuration and security settings (for example, firewalls, antivirus software, network
passwords) of your laboratory or facility are the sole responsibility of your facility administrators and
IT and security personnel. Genexus™ Software does not provide any network or security configuration
files, utilities, or instructions.

If external or network drives are connected to the sequencer, it is the responsibility of your IT personnel
to ensure that such drives are configured and secured correctly to prevent data corruption or loss.

If a LIMS connection is set up, you can use the LIMS API to get the list of files generated for the assay.
For more information, see “LIMS introduction” on page 359.

Note: If a LIMS system is configured to retrieve files from the sequencer, you have the option to
manually set up an FTP directory or drive mapping. This configuration is not provided as part of
sequencer installation, and must be set up by your LIMS system integration or IT group.

Password security

Best practice is to maintain unique passwords for all accounts in use in Genexus™ Software. All
passwords must be reset the first time a user signs into the software. Change passwords according to
your organization's password policy.

It is the sole responsibility of your IT personnel to develop and enforce secure use of passwords.

This feature allows you to meet Title 21 CFR Part 11 of Federal Regulations that establishes the

United States Food and Drug Administration regulations on electronic records and signatures, password
policies, and user activity auditing.

Installation and verification run

IMPORTANT! The Genexus™ Integrated Sequencer and the Genexus™ Software provides the option to
perform a performance qualification verification run.

Notifications are sent when the PQ run is expired. Contact your Field Support Engineer (FSE) or
Technical Support if you have questions about an expired PQ status.
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5§ Chapter 2 Get started with Genexus™ Software
About Genexus™ Software

About Genexus™ Software

Genexus™ Software provides menus to help you add, select, and manage samples, libraries, runs, and
assays. You can also view and manage sequencing results, monitor Genexus™ Integrated Sequencer
runs in progress, and manage software settings.

e o s

Genexus | lon Torrent Dashboard Samples Runs Results Assays Jii L

Filter Samples by... = TP Manage Tags  + Create Sample
Selected Samples:1 D Clear  ¢F Edit [ Copy [ Delete [ Export P AssignTags  + Prepare Library Batch

= Sample Name T Tags T CreatedOn  + T Application Category T Cancer Stage T Sample Type

2021-05-13 11:05 Cancer Primary Cerebrospinal Fluid {CSF)

2021-05-1311:05 Cancer Primary Cerebrospinal Fluid {CSF)

2021-05-1311:05 Cancer Primary Cerebrospinal Fluid {CSF)

@ Dashboard—View recent run history, and current purification or sequencing run status.
@ Samples—Add new samples, import samples, prepare library batches, import library batches and manage attributes.
@ Runs—Plan a run starting from a sample, a nucleic acid sample, a BAM sample, or a library. View, edit, and manage runs.

Sample to result runs are for nucleic acid isolation on a Genexus™ Purification Instrument followed by sequencing on a
Genexus™ Integrated Sequencer.

@ Results —View sample results, run results, and verification results.

@ Assays —Manage, create, and import assays. Manage assay preset parameters and panels.

@ Notifications —Receive alerts and messages for password expiration, system critical service failures, system backup failures,
available software updates, and full disk space.

@ Settings —Access audit records and run logs, configure network settings, manage backup settings, restore runs, manage
gene lists, link to Connect user accounts and lon Reporter™ Software accounts, check for software updates, and manage data
archiving, disk space, and users. Field Service Engineers access verification templates during sequencer installation.

Profile—Access the Help system, manage and edit user profile settings, configure an SSH key (system administrator only),
and sign out.

16 Genexus™ Software 6.8 User Guide
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)l

User-access levels

Access the End User License Agreement (EULA)

A link to the End User License Agreement (EULA) is located at the bottom of the screen.

1. Scroll to the bottom of the screen.

2. Click the EULA link to open a PDF file of the EULA.

Contact Support

You can access Genexus™ Software technical support from the software.

1. Scroll to the bottom of the screen.

2. Click Support to open https://www.thermofisher.com/contactus, where you can request help
and technical support.

User-access levels

Users at this

level Can perform these actions

Report * Access the Sample Results and Run Results screens to view results
* Generate, view, and sign variant reports

* Send notifications

* Download results files

* View and edit notes for the sample result

* View the audit trail for sample results

* View notifications

Operator Report functions, plus:

* Add, import, and export sample files

¢ Edit sample files

* Prepare library batches

* Plan, save, audit, and delete runs

* Monitor runs

* View results and reports

* Upload sample results files to lon Reporter™ Software

* View the audit trail for samples, library batches, runs, and assays
* Reanalyze runs and run plugins

Genexus™ Software 6.8 User Guide
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(continued)

Users at this

5 Can perform these actions

Manager Operator functions, plus:
* Create, edit, and obsolete sample attributes
* Create and import assays

* Create presets for annotation sets, filter chains, copy number baselines, sequence
variant baselines, exon tile assay baselines, and report templates

¢ Edit and delete sample files

* Add or edit Thermo Fisher accounts

* Manage gene lists

* Restart a stalled or failed run

* Manage reference sequences and panel, hotspot, and other sequence files
* Access services information

Administrator | Operator and manager functions, plus:

* View, export, and print audit records

* Configure network settings

* View and manage software updates

¢ |[nstall and manage plugins

¢ Configure backup settings and restore runs
* Manage sequencer and software log files

* Add and manage user accounts

System tracking

The system tracks and checks auditable user activities for samples, assays, QC metrics and information
related to reagents.

If the software detects an error at any step—for example, a scanned barcode is inconsistent with the
information given for the run—the software alerts the user and does not proceed with the run.

This feature allows you to meet Title 21 CFR Part 11 of Federal Regulations that establishes the
United States Food and Drug Administration regulations on electronic records and signatures, password
policies, and user activity auditing.

Reagent management

Put in place a reagent management system to inventory and track reagent use.

Proper use of a reagent management system enables optimal use of kits, chips, and reagents.
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View notifications

You can view notifications for files that you upload and import in Genexus™ Software.

1. In the menu bar, click @ (Notifications).

If you have any unread notifications, the number of unread notifications is shown to the upper right
of the notification button.

2. View the list of notifications in the dialog box that appears.

3. To delete a notification, click X (Remove) in the section of the notification.

Request and sign in to a new user account

Operator-level users must request a new user account from the manager- or administrator-level user
before they can sign in to Genexus™ Software.

Administrator-level users receive the request and create the user account.

Your user name and password must be unique and must not be shared with other users.

* To request a new account, contact your administrator-level user.

After the administrator creates a new account, the software sends an email to the new user with a
user name and temporary password.

* To sign in to a new account for the first time:

a. Obtain your user name and temporary password that is supplied by your administrator in an
email message.

b. Browse to the Genexus™ Software sign in page (for example, https://<your server address>),
then enter your user name and the temporary password that is supplied by your administrator.

c. Press Enter, or click Sign In.

d. In the End User License Agreement that appears at first sign on, read the agreement, then
click Accept.

e. In the Change Password screen, enter your temporary password that is supplied by your
administrator.

f. Type a new password, confirm the password, then click Change.

Genexus™ Software opens to the Dashboard screen.
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Sign in

Before you can sign in to Genexus™ Software, you must have a registered account. See “Request and
sign in to a new user account” on page 19.

1. Go to the Genexus™ Software sign in page.
2. Click Switch Language, then select the preferred language from the list, if desired.

3. Enter your user name and password, then press Enter or click Sign In.

If a message appears that indicates that there is a problem with the security token, refresh the
browser, then enter the user name and password again.

The software opens to the Dashboard screen.

Edit a user profile

After your user profile has been established, you can view user profile information, change a password,
or change email contact information.

1. In the menu bar, click & (Profile) » My Profile.

2. In the Profile screen, view the profile information.

To Do this

Change a password | 5 Gjick Change Password.

b. In the Change Password dialog box, enter the current password and a new
password. Confirm the password, then click Change.

Change an email

a. Click Change Email.
address

b. In the Set Email dialog box, enter a new email address, and a password,
then click Save.

Edit security
questions and
answers

a. Click Edit Security questions and answers.

In the Edit Security questions and answers dialog box, select a security
question from the dropdown list, then enter an answer.

c. Enter the password for the account that is associated with the profile.
d. Click Submit.

The changes are applied immediately. After the password is changed, you must sign in with the new
password.
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Genexus™ Software concepts

The following terms are frequently used in Genexus™ Software.

For more definitions, see “Genexus™ Software definitions” on page 431.

Term or Description Example
concept

Sample The information that describes the material Data from a biopsy or blood draw.
from a single source. Each sample is defined
by a set of attributes, which are categories of
information that describe important aspects
of each sample, such as date of sample
collection, gender, or a sample type.

In the software, a sample can be isolated
nucleic acid or a sample can be a
specimen that requires integrated nucleic
acid purification before sequencing.

Sample A unique identifier for a particular sample. Sample1

name

Assay A collection of settings and parameters for Oncomine™ Precision Assay GX
library preparation, templating, sequencing,
and sequencing data analysis.

Library A sample associated with an assay, DNA from a non-small cell lung cancer
including barcode information and sample specimen that is sequenced with the
input quantity. Libraries are associated with | Oncomine™ Precision Assay GX.
an assay during library batch creation.

Library A collection of libraries that are prepared A library batch that consists of one library of

batch and sequenced in the same run under the sample DNA and another library of sample
same conditions on the Genexus™ Integrated | RNA (from the same sample).

Sequencer.
Library A unique identifier for a library batch. DNA_B1_Lib123456_Samples123
batch ID
Workflows
Type of workflow More information
Sample to Result “Sample to Result workflow” on page 22
Nucleic Acid to Result “Nucleic Acid to Result or Library to Result workflow” on page 24

Library to Result

BAM to Result “Bam to Result workflow” on page 26
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Sample to Result workflow

This is a workflow for a Sample to Result purification and sequencing run using the Genexus™
Purification Instrument and the Genexus™ Integrated Sequencer.

Sample to Result workflow

Create and manage assays (page 216)

System-installed assays that are specifically configured for each sample type
are available in Genexus™ Software. You can use the system-installed assays in
a run without change. To modify any assay settings, copy the system-installed
assay that best represents the experiment, then edit the assay settings if
needed.

Enter and manage samples and library batches
(page 27)
Enter samples in Genexus™ Software to assign sample names and provide J—

other information such as sample collection date, gender, type, and application
category.

Plan a Sample to Result run (page 66)

Runs created in Genexus™ Software contain the settings that are used in
purification, library preparation, templating, sequencing, and analysis, including
sample information and plate location, assays, and barcodes.

Prepare samples and load the instrument
Load reagents on to the instrument for purification of DNA, then start the run.

For more information the Genexus™ Furification System User Guide
MANO0018475.,

Review samples (page 71)
You can review samples before sequencing.

Load the sequencer and start a run (see user guide for
the instrument or assay)

Follow the step-by-step instructions in the sequencer touch screen to load the
sample plate and consumables in the Genexus™ Integrated Sequencer.

ai U Gl
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Sample to Result workflow

Monitor the run (page 88)

Monitor the run in Genexus™ Software in real time.

Review results (page 94) » E X

Review data and results in Genexus™ Software.

You can also analyze data in lon Reporter™ Software using an lon Reporter™
analysis workflow.
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Nucleic Acid to Result or Library to Result workflow
This is a workflow for a Nucleic Acid to Result purification and sequencing run or a Library to

Result purification and sequencing run using the Genexus™ Purification Instrument and the Genexus™
Integrated Sequencer.

Nucleic Acid to Result or Library to Result workflow

Create and manage assays (page 216)

System-installed assays that are specifically configured for each sample type
are available in Genexus™ Software. You can use the system-installed assays in
a run without change. To modify any assay settings, copy the system-installed
assay that best represents the experiment, then edit the assay settings if
needed.

Enter and manage samples and library batches
(page 27)
Enter samples in Genexus™ Software to assign sample names and provide

other information such as sample collection date, gender, type, and application A
category.

Plan a Nucleic Acid to Result run (page 72) or Plan a
Library to Result run (page 76)

Runs created in Genexus™ Software contain the settings that are used in
library preparation, templating, sequencing, and analysis, including sample
information and plate location, assays, and barcodes.

Dilute samples and load the sample plate (see the
instrument or assay user guide)
Quantify and dilute the nucleic acid samples, then load the sample plate.

Load the sequencer and start a run (see the
instrument or assay user guide)

Follow the step-by-step instructions in the sequencer touch screen to load the
sample plate and consumables in the Genexus™ Integrated Sequencer.

al "~
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Nucleic Acid to Result or Library to Result workflow

Monitor the run (page 88)
B

Monitor the run in Genexus™ Software in real time.

Review results (page 94)
Review data and results in Genexus™ Software.
You can also analyze data with an analysis worklow in lon Reporter™ Software.
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Bam to Result workflow

This is a workflow for a Bam to Result sequencing run using the Genexus™ Integrated Sequencer.

Bam to Result workflow

Create and manage assays (page 216)

System-installed assays that are specifically configured for each sample type
is available in Genexus™ Software. You can use the system-installed assays in
a run without change. To modify any assay settings, copy the system-installed
assay that best represents the experiment, then edit the assay settings if
needed.

Upload a BAM file to create a sample (page 35)

Enter samples in Genexus™ Software to assign sample names and provide
other information such as sample collection date, gender, type, and application A
category.

Plan a BAM to Result run (page 79)

Plan a BAM to Result run, then save and launch it in Genexus™ Software. Runs
created in the software contain the settings that are used for the analysis of
BAM samples.

Review results (page 94)
B

Review data and results in Genexus™ Software or analyze data with an analysis
workflow in lon Reporter™ Software.

26 Genexus™ Software 6.8 User Guide



ﬂ Samples and library batches

B About samples and library batches . ... i e e 27
B Enterand manage Samples ... ...ttt e 27
B Enterand manage library batches ... ... .. e e 54

Before you plan a run in Genexus™ Software, you must first enter sample information in the software to
assign sample names and provide other information.

From the Samples menu, you can add samples in three ways. You can enter sample information for
individual samples, you can import sample information from a file to create multiple samples, or you can
upload a BAM file to create samples.

About samples and library batches

In Genexus™ Software, the data and attributes that characterize genomic data are called samples. A
sample can be isolated nucleic acid, a specimen that requires nucleic acid isolation, or the sequencing
data that are created from a BAM file that contains sample reads. Before you can plan a run to
sequence or analyze a sample, you must add the information that characterizes each sample in the
software.

A library batch is a group of samples that are sequenced in a Library to Result run. You can create
library batches from samples you have previously added or uploaded to the software. During library
batch preparation, you identify the barcode adapters that were used to prepare the libraries. After you
create a library batch, you can plan and start a run to sequence and analyze the samples in the library.

Enter and manage samples

There are two types of samples in Genexus™ Software.

Sample Description

Sample A sample of isolated nucleic acid that is ready for library preparation, sequencing, and
analysis or a specimen sample that requires nucleic acid isolation on a connected integrated
purification system before sequencing.

BAM sample | A sample created from a BAM file that contains sample reads. BAM samples can be
uploaded and analyzed by the software. BAM samples are denoted with BAM after the
sample name in the list of samples.
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You can add samples to the software in three ways.
¢ Enter information for a single sample or multiple samples into the software.
* Create a file of information for a group of samples and import that file.
* Enter information and import a BAM or BAM files for a single sample or multiple samples.

The name of the sample that you create in the software cannot be NTC, Control Sample, or Positive
Control.

If you enter the information for samples in the software, you can select from system-installed sample
attributes that are available in the software. For more information, see “Create a new sample” on
page 33 and “System-installed sample attributes” on page 422.

System-installed and custom sample attributes are also available in the example file that you can use

for importing samples. See “Download a template file for sample creation” on page 38 for more
information.

Samples are listed in the Manage Samples screen. For more information, see “Manage samples” on
page 49 and “Customize the samples table” on page 28.

Customize the samples table

The samples table is organized into columns of sample attributes. You can customize the table with
table preferences to determine which columns appear. When you save the table customizations, the
changes you make are saved only for your user profile.

1. In the menu bar, click Samples » Manage Samples.

2. Click Columns.

* Select the checkbox next to each attribute you would like to display.

* Deselect the checkbox next to each attribute you would like to remove from the table.

3. Scroll to the bottom of the list.

¢ Click Save to save your new selections. Your selections persist when you reopen the table.
¢ Click Restore default to restore the table to the default column settings.

Find samples

28

You can sort, search, and filter information to refine and narrow the samples that are listed in the
Samples / Manage Samples screen in Genexus™ Software. The sort, search, and filter tools help you
organize samples and find a samples of interest.

For information to search for a sample by a unique identifier, such as the sample name, see “Search for
samples” on page 29.

For information to filter samples by a common trait, such as the date the sample was created, see
“Filter the list of samples by the date of sample creation” on page 31.
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Samples are listed in the Samples / Manage Samples screen in Genexus™ Software.

You can search for samples with keywords or text that are included in the sample attributes, such as
sample name, tags, or application category. You can also search for a specific date or date range for

the Created On attribute.

IMPORTANT! Search terms must adhere to the following rules.

. An asterisk (*) is not allowed in the search field for use as a wildcard.

. Searches are case-insensitive, that is, both upper-case and lower-cases letters are found regardless
the case of search term letters.

. Searches find every occurrence of a continuous string. For example, a search for demo in analysis
names returns a list of all analysis with a name that includes demo. For example, demo1, demo2,

and so on.

. Spaces are removed during searches, and therefore are not recommended. For example, a search for
demo 1 would return results only for data that includes the string demo1.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, use the options to filter the list of sample attributes.

Option

Steps

Limit the list of
sample attributes
that is shown.

Click Y (Filter) in in the column heading for a sample attribute of interest, then
do one or move of the following.

* In the search field, enter 3 or more characters for the sample attribute.
® Select a checkbox next to one or more sample attributes.

* Click Select All to select all sample attributes.

* C(Click Clear to close the filter dialog box.

Limit the list of
samples based on a
creation date, or a
range of dates.

Click Y (Filter) in the Created On column heading, and select Is equal to, Is
before or equal to, or is after or equal to to set the criteria for the date or date
range.

Select a date in the calendar.

(Optional) Select And, or Or to include a second set of criteria and further
narrow the search.

For more details, see “Filter the list of samples by the date of sample creation”
on page 31.

3. Click Filter.

In the column heading, changes color to indicate that a filter is applied.

The filtered list of samples is shown in the Manage Samples screen.

Click {x] Clear Filters at the top of the Samples / Manage Samples screen to remove all filters and
view the full list of samples.
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Sort the list of samples
You can sort the list of samples to make it easier to find a sample in Genexus™ Software.

By default, samples are listed in the Samples / Manage Samples screen by the date that the sample
was created. The most recently created sample is at the top of the list.

You can change the order that the samples are listed in the table.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, click a column heading of interest.
The list of samples is sorted by the sample attribute, in alphabetical or chronological order of the
attribute, depending on the heading.

3. Click the column heading again to reverse the order.
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Filter the list of samples by the date of sample creation

You can apply filters to narrow search results, or shorten the list of samples when you view the list of
samples in Genexus™ Software.

In addition to the filter tools in the column headings, you can also filter the list of samples with a
dropdown list and search by the sample name or other column headings. For more information, see
“Refine the list of samples” on page 32 and “Search for samples” on page 29.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, select one or more filters.

Option

Description

List only samples
created on an exact
date.

a o oo

In the Created On column heading, click Y (Filter).

In the first dropdown list, select Is equal to.

In the calendar that appears, select the date of interest.
Click Filter.

List samples created
within a date range.

e

g.

In the Created On column heading, click Y (Filter).
In the first dropdown list, select Is after or equal to.

In the calendar that appears, select the earliest date that the samples of
interest were created.

In the Boolean operator dropdown list, select And.
In the second dropdown list, select Is before or equal to.

In the calendar that appears, select the latest date that the samples of
interest were created.

Click Filter.

Records are listed for samples created on dates that meet both conditions.

List samples according
to a date that meets
either one condition or
a second condition.

g.

In the Created On column heading, click Y (Filter).
In the first dropdown list, select Is after or equal to.

In the calendar that appears, select the earliest date that the samples of
interest were created.

In the Boolean operator dropdown list, select Or.
In the second dropdown list, select Is before or equal to.

In the calendar that appears, select the latest date that the samples of
interest were created.

Click Filter.

Records are listed for samples created on dates that meet at least one of the
conditions.
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Option Description

List only samples that a. Inthe Created On column heading, click Y (Filter).

were created before a b. In the first drond list. select Is bef It

date that you indicate. . In the first dropdown list, select Is before or equal to.
c. Inthe calendar that appears, select the date of interest.
d. Click Filter.

List only samples that | 5 | the Created On column heading, click Y (Filter).

were created after a b. In the first drond list. select Is aft It

date that you indicate. . In the first dropdown list, select Is after or equal to.
c. Inthe calendar that appears, select the date of interest.
d. Click Filter.

Remove all selections In the filter dialog box, click Clear.
and close the filter
dialog box.

3. In the filter dialog box, click Filter to apply the filtered selections.
In the column heading, j§ changes color to indicate that a filter is applied.

The list of samples is filtered according to the selections.

Click {x] Clear Filters to remove all filters and view the full list of samples.
Refine the list of samples

You can shorten the list of samples that are shown in Genexus™ Software.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, in the Filter Samples by dropdown list, select the type of sample
you want to view.

Option Description
List only the samples that have not been prepared as a library. Select To Be Prepared.
List samples created from BAM files. Select BAM Samples.
List all samples. Select All.

Only the selected type of samples are listed.
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Create a new sample

You can enter information individually for each sample that you add in the software. Complete this
procedure to make a sample available for use in a run, or to add the sample to a library batch. If you

have many samples to add, see instead “Create multiple samples” on page 33 and “Import samples”
on page 34.

1. In the menu bar, click Samples » Create Sample.

2. In the Samples/Create Sample screen, enter a name for the sample, select an Application
Category, then complete the required fields, and optional fields if needed.

* In the Tags field, enter a full or partial tag name of at least 3 characters, then select one or
more tags of interest to assign a tag to the sample.

¢ |[f the tag that you want to assign to the sample does not exist in the software, a manager-or
administrator-level user can enter a new tag name in the Tags field to create a new tag and
assign it to the sample.

The fields for sample attributes change based on the Application Category. Attributes identified
with a red asterisk (*) are required.

If you select Other as the Sample Type, you must enter a name for the custom sample type in the
text box that is shown. For example, enter Nasopharyngeal Swab.

Sample Type *

Other v s Nasopharyngeal Swab +/

3. Click Save.
The new sample is listed in the Manage Samples screen and is available to use in a run plan.

Create multiple samples

There are two ways you can create multiple new samples in Genexus™ Software.
* You can enter sample information for multiple samples in a table format in the software.

* You can import a file that contains sample data. For more information, see instead “Import
samples” on page 34.

1. In the menu bar, click Samples » Create Sample.
2. In the Create Sample screen, click the Multiple (.xls, .csv, .tsv) tab.

3. In Application Category, select the application category for the samples.
A table with columns that are specific for the selected application category appears.
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4. (Optional) Click Columns in the upper right corner of the screen to customize the optional
attributes for the samples that you want to create.

* Select the checkbox for a sample attribute to add a column to the table. Click the row to view
fields into which you can enter attribute information.

* Deselect the checkbox for a sample attribute to remove the attribute from the table.

5. Enter the information for a sample.
Attributes identified with a red asterisk (*) are required.

6. Click Add Row, then enter the information in the new row for each new sample.
7. Repeat step 6 for each new sample.

8. Select the checkbox in the row for each sample in the list that you want to create. To select all
samples, select the checkbox in the column heading row.

IMPORTANT! The information for samples that are not selected is not retained by the software.
Ensure that you select the checkbox for every sample that you will create.

9. Click Save.
The new samples are listed in the Manage Samples screen and are available to use in a run plan.

Import samples

34

You can enter sample information for multiple samples directly in Genexus™ Software. When you want
to create more than a few samples, an easy and fast way to add multiple samples in the software is to
create a file of information for a group of samples and import that file.

Sample data files can be used to capture, manage, and edit sample data. You can import sample data
files in TSV, XLS, XLSX, or CSV file formats. For a list of the sample attributes that are included in the
import file, see “System-installed sample attributes” on page 422. For ease of use, you can download a
Microsoft™ Excel™ template file to create an import file.

You must create custom attributes before importing sample and run information for the attributes to

be propagated through to output files. All attributes that are included in the file that you use to import
samples must be either system-installed attributes or custom attributes that exist in the software. Other
file content is not transferred with the sample.

You can use a file to import sample information into the software. You can create the file, or use a file
that is exported from external LIMS software. Before you import a file from LIMS software, you must
first map the sample attribute names that are named differently in the LIMS file to the attribute used

in Genexus™ Software. For more information, see “Map a sample attribute (manager/administrator)” on
page 43.

1. In the menu bar, click Samples » Create Sample.
2. In the Create Sample screen, click the Multiple (.xls, .csv, .tsv) tab.

3. In the Application Category dropdown list, select the application category for the samples.

Tip: Use the search field to search for the application category of interest.
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4. Set up a sample file using one of two options.

Option Description
Download a template file, | For more information, see “Download a template file for sample creation”
then edit it to create a on page 38. Upload the edited file using the Browse button.
new file.

Note: When you select Other as the Application Category, you must
enter text in the Application Category text box, then click anywhere in the
screen in order for the template file to be available.

Upload the sample data
from an existing file.

a. Click Browse.
b. Navigate to the file, then click Open.

The data contained in the file populates the table in the screen.

5. In the sample file, edit the sample table and data, if needed.

Option

Description

Remove an attribute column.

Click Columns, then deselect the column name.

Add an attribute column to the
table.

Click Columns, then select the column name. The column names
that are listed are Application Category-specific.

Edit sample data.

Click the sample row of interest, then edit the text field or
dropdown list for the sample.

Add more samples to the table.

Click Add Row, then enter the sample data.

Remove a sample from the table.

Select the checkbox for the row, then click Remove Row.

6. Select the checkbox in the row for each sample to create. To select all samples, select the
checkbox in the column heading row.

IMPORTANT! The information for samples that are not selected is not retained by the software.
Ensure that you select the checkbox for every sample you intend to create.

7. Click Save.

You can place the pointer over (¥) (alert) to view more information if needed.

The new samples are listed in the Manage Samples screen and are available to assign to a run plan.

Upload a BAM file to create a sample or samples

You can upload BAM files to create samples in Genexus™ Software. You can also redefine existing BAM
files as new samples. That is, you can upload a BAM file and create a new sample name for the BAM
file and enter the same or different values for the sample attributes that are associated with the BAM

file.

If the BAM file is not on the Genexus™ Integrated Sequencer, you can upload a BAM file from the
computer that is used to access Genexus™ Software. You can upload the BAM file directly from the
computer or from a USB drive connected to the computer.
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BAM files can be analyzed in the software. For more information, see “Plan a BAM to Result run” on
page 79.

1. In the menu bar, click Samples » Create Sample.
2. In the Create Sample screen, click the From Sequence Files (.bam) tab.
3. In Application Category, select the application category for the samples.

4. Click Browse, then navigate to the file.

Option Description
Find the file on the instrument. Click Server, then navigate to the file.
Find the file on the computer used to Click &2 My Computer, then in the Browse dialog box
access the software. that appears, navigate to the file.

5. Navigate to the file, then click Select.

The file is now available to select and assign to a sample. The BAM file name is visible in the
dropdown lists in the DNA BAM File, RNA BAM File, and TNA BAM File columns.

6. Enter the information for the sample.
Attributes identified with a red asterisk (*) are required.

7. In one or more of the DNA BAM File, RNA BAM File, and TNA BAM File dropdown lists for the
sample, select the BAM file that you want to assign to the sample.

8. To add more samples, click Add Row.
9. Repeat step 4 to step 8 for each extra BAM sample you want to create.

10. Select the checkbox in the row for each sample that you want to create. To select all samples,
select the checkbox in the column heading row.

11. Click Save.

The new samples are listed in the Manage Samples screen, are denoted with BAM after the sample
name, and are available to assign to a BAM to Result run plan.
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View sample summary

You can view a summary of the details for the attributes of a sample. The sample summary lists the
information for sample attributes for the sample and the date the sample was created in the software.
For a list of the information that is shown in the sample summary, see “Sample summary” on page 37.

For more information about sample attributes, see “System-installed sample attributes” on page 422.

To view the sample summary:

1. In the menu bar, click Samples » Manage Samples.

2. In the Sample Name column, click the sample name of interest.
Details for the sample are shown in the sample summary pane.

3. When you are finished viewing the sample details, click another sample name to view details for
another sample, or click X (Close) to return to the Manage Samples screen.

If needed, you can click --- (More Options) to perform more actions, such as copy, edit, assign

tags, add notes, or audit the sample. The options that are available depend on whether the sample is
assigned to a run plan. The actions for each sample are also available in the Manage Samples screen
when you place the pointer over the row of a sample.

Sample summary

You can view details for its attributes when you select a single sample that is listed in the
Samples/Manage Samples screen in Genexus™ Software. The sample summary lists details that
describe sample attributes, such as gender and the date that the sample was created in the software.

Notes for a sample are not shown in the sample summary pane. For more information, see “View notes
or add a note to a sample” on page 51.

The sample attributes that are shown in the sample summary pane depend on the application category
for the sample. The following table lists the system-installed sample attributes for a sample that has an
application category of cancer. Custom sample attributes are also shown in the sample summary pane,
but are not listed in the following table.

Sample attribute Description
Sample Name A unique identifier representing the sample.
Collection Date The date that the sample was collected.
Created On The date the sample was imported or created in the software.

Application Category | The application type of the sample.

Cancer Type The type of cancer that is represented by the sample.

Sample Type A term that describes the sample, for example, RNA.

Gender The biological sex of the sample: Female, Male, or Unknown.

%Cellularity The percentage of tumor cells over normal cells in the sample. The %Cellularity attribute is

applicable to FFPE samples only.
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(continued)

Sample attribute

Description

%Necrosis

The percentage of cellular necrosis in the sample.

Cancer Stage

The stage of the cancer from which the sample was collected.

Stage 0-1V, or Primary, Unknown, or Other.

BAM File Path The path and file name for the BAM files associated with the sample. Files are listed for
samples created only from BAM files.
This information is available only for BAM samples.

Metadata The data for the BAM sample is shown. Metadata can include the device ID and the type

of instrument that generated the BAM file. Other information, such as the assay, analysis
pipeline version, chip type, chip ID, sequencing kit, library kit, templating kit, and name of
the run results from the BAM file source instrument are shown.

This information is available only for BAM samples.

Download a template file for sample creation

You can download a template file, add sample information to it, then use the file to import the sample
data for multiple samples.

Template files contain two tabs. The Instruction tab in the spreadsheet lists and indicates required and
optional attributes, which are the column headings in the Sample Details tab. Use the Sample Details
tab to enter sample information.

Template files contain both the system-installed and the custom sample attributes as column headings.

—

In the menu bar, click Samples » Create Sample.

2. In the Create Sample screen, click the Multiple (.xls, .csv, .tsv) tab.

3. In Application Category, select the application category for the samples.

Template files are specific for each application category.

4. Click Download Template to download the Microsoft™ Excel™ template file.

The template file contains default sample attributes as columns. If custom sample attributes have
been configured in the software, the custom attributes are added to the template file.

5. Save the file to the computer, then open the file, enter sample data in the Sample Details tab.

6. When you are finished adding sample information to the file, save the file.

You can now import the file to Genexus™ Software. For more information, see “Import samples” on

page 34.
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Sample attributes (manager/administrator)

Samples contain attributes that are relevant to genetic research. For example, attributes can include
sample information such as gender, a tumor, the nucleic acid type such as DNA, RNA or cfTNA, or a
sample type such as Blood, Urine, or Swab. In Genexus™ Software, manager- and administrator-level
users can add custom attributes and add or change values of those attributes. For more information,
see “Create a new sample” on page 33, “Create multiple samples” on page 33, “Import samples” on
page 34, and “Edit a sample” on page 51.

Custom and predefined sample attributes can be viewed in the Samples table. Each column in the
Samples table represents a single sample attribute.

For more information, see:
* “System-installed sample attributes” on page 422
* “Create a custom sample attribute (manager/administrator)” on page 39

Create a custom sample attribute (manager/administrator)

A manager- or administrator-level user can create custom sample attributes. Sample attributes, such as
the date of collection and Application Category, characterize and define a purification sample, nucleic
acid sample, or a sample from a BAM file. A sample attribute can be required, in which case you

are required to enter the attribute information for each new sample. Custom attributes can be used to
further characterize samples.

Sample attributes can be assigned to an application category, such as cancer or infectious disease,
because some attributes are not applicable to all application categories. The default application
category for new custom attributes is ALL, which means that the custom attribute is available for all
samples. When you restrict custom attributes to one or more application types, the field for the custom
attribute is only visible for samples for the application types that you designate.

Custom samples attributes cannot be edited or obsoleted after the samples that use the attributes are
added to a library. To remove a custom sample attribute from use, see “Obsolete a sample attribute
(manager/administrator)” on page 43.

Genexus™ Software supports following types of sample data:
* Text—Accepted values: general text.
¢ Date—Accepted values: provides a calendar tool to select a date.
* Integer—Accepted values: integer numbers. Examples: 0, 9, —44.
* Decimal—Accepted values: decimal numbers Examples: 0.1, 9.0, —-44.3.
¢ List—Creates a list of these choices that you define with the preset terms.

* Boolean—Creates a list of these two choices: True, False.

1. In the menu bar, click Samples » Manage Attributes.
2. In the Manage Attributes screen, click + Add New Attribute.

3. In the Add New Attribute dialog box, in Attribute Name, enter a name for the attribute.

Attribute names are limited to <50 alphanumeric characters (0-9 and Aa-Zz), period (.), underscore
(), or hyphen (-).
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4. In Application Category, select an applicable application category or application categories to
change the application category from All.

The default setting All makes the attribute available for all samples when you create new samples
and when you edit existing samples. You can refine the availability of the attribute to selected
application categories when you select an application category.

5. In Data Type, specify the data type to create.

6. Click the toggle switch to designate the attribute as Required to require users to select the new
attribute when adding or importing samples, if needed.

7. Click the toggle switch to designate the attribute as Unique, if needed.

When enabled, the Unique setting allows you to require a unique attribute value for samples. For
example, you can create a unique attribute called Sample number. Then, when each new sample
is created, you enter a unique number for each sample in the custom Sample number attribute
field.

8. For List and Boolean data types, complete the following options.

Data type Steps

List a. In Vocabulary List, enter a list of values separated by commas, then click Add.
The first option that you enter is designated as the default option.

b. Change the default option, if needed.
Deselect Use default if you want the new attribute to be shown without a default
preset.
Select a different option to change the value that is shown as the default option.

Click Ti] (Delete) to remove an attribute list value.

Boolean |Select True or False to designate one option as the default value for the attribute.

9. Click Save.
The new sample attribute is listed in the Attribute Name column and is available when you add a
new sample.

You can now add information for the custom sample attribute to samples when you create new
samples. In addition, you can enter information for the attribute to existing samples that were created
before the custom attribute was created. For more information, see “Enter and manage samples” on
page 27 and “Edit a sample” on page 51.

Example custom attribute

When you create a custom attribute, you can add metadata pertinent to that attribute when you create
or edit samples in the software. Attributes that are created with the List data type allow you to restrict
the information to a list of terms.

This example shows the creation of the options High and Low for a custom attribute of Grade for
Cancer samples. Low is set as the default value in this example. Consider the convenience and
consequences of assigning a default value to any custom attribute. Unless the default value is changed
during sample creation, all samples will be associated with the default value.
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After the new attribute has been saved, it is available for sample creation in the software. When you
create a new cancer sample in this example, Low appears as the default Grade value. You can select
High from the Grade dropdown list to change the value.

Sample Name * Application Category

TestSamplesn v I Cancer v 2 ]
Sample Type * Cancer Type *
I Blocd {ihole) v E I I Breast Cancer v E ]
Cancer Stage * 9% Necrosis
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Tumor Margin

Histology Type
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Edit a custom sample attribute (manager/administrator)

A manager- or administrator-level user can edit custom sample attributes. Some attribute values, such
the Attribute name, Data Type, and whether or not the attribute is required, cannot be edited.

Custom attributes created in Genexus™ Software version 6.2 are set to All application categories. If
desired, you can edit the custom attributes to associate the application categories with the applicable
applications.

1. In the menu bar, click Samples » Manage Attributes.

2. In the Manage Attributes table, place the pointer over the row of a custom sample attribute that
you want to change, then click Edit.

3. In the Edit Attribute dialog box:

Option Description
Add an application category In Application Category, select the checkbox for the application
or categories to the sample category.
attribute
Remove an application In Application Category, deselect the checkbox for the application

category or categories from the | category.
sample attribute

Add a new option for List type a. Inthe Vocabulary List text box, enter the new option, then
of sample attributes only click Add.
b. Change the default option, if needed.

Deselect Use default if you want the attribute to be shown
without a default preset.

Select a different option to change the value that is shown as
the default option.

Click M (Delete) to remove an attribute list value.

4. Click Save.
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Obsolete a sample attribute (manager/administrator)

Manager- and administrator-level users can obsolete custom sample attributes from use in the
software. You cannot designate as obsolete system-installed sample attributes.

When you obsolete an attribute, no change is made to the samples that already have an assigned value
for the attribute, but the attribute is no longer available when you create new samples.

1. In the menu bar, click Samples » Manage Attributes.
The Manage Attributes screen opens to the Manage Attributes tab.

2. Place the pointer over the row of the custom sample attribute that you want to make obsolete, then
click Obsolete.

3. In the confirmation dialog box that appears, click Yes to confirm that you want to obsolete the
sample attribute.

The sample attribute that has been made obsolete is listed in the Manage Attributes screen, but is no
longer available when you create a sample.

Custom sample attributes that have been made obsolete can be reactivated. For more information, see
“Reactivate a sample attribute (manager/administrator)” on page 43.

Reactivate a sample attribute (manager/administrator)

Manager- and administrator-level users can reactivate custom sample attributes that have been made
obsolete.

1. In the menu bar, click Samples » Manage Attributes.
The Manage Attributes screen opens to the Manage Attributes tab.

2. In the Manage Attributes table, place the pointer over the row of a custom sample attribute that
you want to reactivate, then click Reactivate.

3. In the confirmation dialog box, click Yes to confirm that you want to reactivate the sample
attribute.

The sample attribute is available when you create a sample relevant to the attribute.

Map a sample attribute (manager/administrator)

You can import a file that you have exported from external LIMS software to add samples in Genexus™
Software. Each column heading in the file that you want to import to create samples in the software is a
name for a sample attribute. Before you import samples with the file, a manager- or administrator-level
user must map the names of sample attributes that are used by the LIMS software to the names of the
sample attributes recognized by Genexus™ Software.

For example, in Genexus™ Software, the sample attribute for the name of a sample is Sample Name.
In the file that you want to import, however, the same attribute can be called Name. You can map
the sample attribute Name to Sample Name so that the software recognizes Name as the name of a
sample.
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If the attribute values in the file contain vocabulary that is not recognized in the software, you can
map the associated vocabulary so that you can seamlessly import the file to create samples. For more
information, see “Map the name of a value for a sample attribute (manager/administrator)” on page 44.

1. In the menu bar, click Samples » Manage Attributes.
2. In the Manage Attributes screen, click the Sample Attribute Mapping tab.
If any attributes have been mapped, a list of sample attributes and any associated attribute names
for all application categories is shown. Attributes identified with a red asterisk (*) are the attributes
that are required when you create a sample.
3. Click @ Edit Mapping.
The names of the sample attribute are case-sensitive.
Option Description
Populate attribute name | 5 gjick Click here, then find and upload the file that you want to import.
options from a file, The attribute names are listed in the right pane
then select the attribute gnt pane.
names to add the b. In the Associated Attribute Name field for the attribute of interest,
names in the software. select the attribute name from the dropdown list that appears.
For sample attributes that include a date, select the proper date format
for the LIMS software from the dropdown list.
c. Select the checkbox of an associated attribute name to map the name
to an Attribute Name.
Enter an associated a. Inthe Associated Attribute Name field for the attribute of interest,
f;t”bUte n.antws to add enter the attribute name used in the file that you want to import.
soeft\?vzr:ae n the For sample attributes that include a date, select the proper date format
’ for the LIMS software from the dropdown list.
b. Select the checkbox of an associated attribute name to map the name
to an Attribute Name.
Remove an associated |In the Associated Attribute Name field for the attribute of interest, in the tile
attribute name. for the name that you want to remove, click X (Remove).
4. Click Save.

The external attribute names are mapped to the attribute names used in Genexus™ Software and are
listed as associated attribute names in the Manage Attribute Mapping list.

You can then import the LIMS software file to create samples with the sample data. For more
information, see “Import samples” on page 34.

Map the name of a value for a sample attribute (manager/administrator)

You can import a file that you have exported from external LIMS software to add samples in Genexus™
Software. Each column cell in the file to create samples in the software can contain alternate vocabulary
for a sample attribute that are not recognized in the software. Before you import samples, a manager-
or administrator-level user must map the vocabulary for the sample attributes that is used by the LIMS
software to the names of the sample attributes recognized by Genexus™ Software.

44
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For example, in Genexus™ Software, one of the sample attribute values for Sample Type is Blood
(Whole). In the file that you want to import, however, the same attribute value can be called whole
blood. You can map the sample attribute value, whole blood, to Blood (Whole) so that the software
recognizes whole blood as Blood (Whole).

1. In the menu bar, click Samples » Manage Attributes.

2. In the Manage Attributes screen, click the Sample Attribute Mapping tab.

If any attributes have been mapped, a list of sample attributes and any associated attribute names
for all application categories is shown. Attributes identified with a red asterisk (*) are the attributes
that are required when you create a sample.

3. Click Manage Vocabulary Mapping.

By default, sample attributes that are a list type, such as Sample Type and Cancer Stage, and
have vocabulary values defined in the software, are shown in the pane on the left. Any sample
attributes that have associated vocabulary mapped to the attribute are also listed.

* (Click an attribute name in the left pane to view the vocabulary value and associated
vocabulary value in the pane on the right.

4. Click @ Edit Mapping.

5. In the Associated Vocabulary Value field for the attribute value of interest, enter the term of the
attribute value used in the file that you want to import, then click Save.

* To remove a term that you have added, in the Associated Vocabulary Value field for the
attribute of interest, delete the text.

6. Click Save.

The name for the external attribute value is mapped to the attribute vocabulary value recognized
in Genexus™ Software and is listed as an associated vocabulary value in the Manage Vocabulary
Mapping list.

You can then import the LIMS software file to create samples with the sample data. For more
information, see “Import samples” on page 34.
Review sample attribute mapping history (manager/administrator)

A manager- or administrator-level user can review and export the history of sample attribute mapping in
Genexus™ Software.

This feature allows you to meet Title 21 CFR Part 11 of Federal Regulations that establishes the
United States Food and Drug Administration regulations on electronic records and signatures, password
policies, and user activity auditing.

1. In the menu bar, click Samples » Manage Attributes.

2. In the Manage Attributes screen, click the Sample Attribute Mapping tab.
A list a sample attributes and any associated attribute names appears.

3. Click J Audit.
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4. In the Audit Details screen:

Option Description
Review the audit trail Each action that was performed for the sample attribute mapping, such as
details. creation of mapped attributes, or edits, is listed.

Export the audit record. | Click Download to generate a PDF file. Depending on the browser
settings, the software automatically downloads the file or prompts you to
open or save the file.

Close the Audit Details | Click < Back to return to the list of sample attributes.
screen.

Sample tags

A sample tag is a label that you add to a sample to help you group and track samples in Genexus™
Software. For example, you can assign a tag to each sample in a study or project so that you can easily
find that group of samples in the software. A manager- or administrator-level user firsts creates a tag,
then any user can assign that tag to a single sample or a group of samples. You can assign multiple
tags to each sample.

You can assign a tag when you create a sample or you can add, edit, or remove the tags that are
assigned to a sample later. You can apply sample tags to multiple samples at one time. Later, you can
filter the table of samples with that tag to list only the samples that have the tag. The tags that you
assign to samples are also shown in the list of sample results so sample tags can be used to group and
find sample results that are part of a study or project.

If you edit a sample and make a change to the tags associated with the sample, the changes you
make are tracked in the software and can be reviewed. For more information, see “Edit a sample” on
page 51 and “Review sample edit history” on page 53.

Tags are preserved with the sample when you archive a run that includes a sample with one or more
assigned tags.

You can also add tags to sample results. For more information, see “Assign sample tags to a sample
result” on page 140 and “Assign sample tags to multiple sample results” on page 140.

Create a sample tag (manager/administrator)

A manager-or administrator-level user can create sample tags in Genexus™ Software that can be used
to label and group samples.

You can create parent tags to nest the labels if desired. For example, if a large project is divided

into sections, you can create a parent tag called Master project and a child tag called New variant
of concern. You can create multiple layers of nested tags to help sort projects and sections within
projects. When you assign nested tags to a sample, the parent tag and all child tags are listed as tags
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for the sample. Later, when you search or filter for nested tags, the parent tags are also shown to help
you group and track the samples.

1. In the menu bar, click Samples » Manage Samples.

Alternatively, you can create a tag when you create a sample. For more information, see “Create a
new sample” on page 33 and “Import samples” on page 34.

2. In the Manage Samples screen, click Manage Tags.
The Manage Tags screen opens and lists tags, if any, that have been created in the software.

3. Click + Create Tag.

4. Inthe Create Tag dialog box, enter a name for the tag.

* Select a Parent Tag from the list to create a hierarchical tag that is nested below the parent
tag, if desired.

5. Click Save.
The tag is available to assign to samples.

Assign sample tags

You can assign tags to samples in Genexus™ Software to label and group samples.
1. In the menu bar, click Samples » Manage Sample.

2. In the Manage Samples screen, place the pointer over the row of the sample that you want to tag,
then click Assign Tags.

3. In the Assign Tags dialog box, search for or scroll to a tag.

If the tag that you want to assign to a sample does not exist in the software, a manager-or
administrator-level user can click + Create Tag to create a new sample tag.

4. Select one or more tags that you want to assign to the sample, then click Save.
The tag is assigned to the sample and is listed in the row for the sample in the samples table.

Assign a sample tag to multiple samples

You can assign tags to multiple samples at once in Genexus™ Software.
1. In the menu bar, click Samples » Manage Sample.

2. In the Manage Samples screen, click the checkbox to the left of each sample of interest, then
click © Assign Tags above the list of samples.

© Assign Tags is not shown until you select at least one sample.
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3. In the Assign Tags dialog box, search for or scroll to a tag.

If the tag that you want to assign to a sample does not exist in the software, a manager-or
administrator-level user can click + Create Tag to create a new sample tag.

4. Select one or more tags that you want to assign to the samples, then click Save.

The tag is assigned to the selected samples and is listed in the row for each sample in the samples
table.

Change or remove the tags that are assigned to a sample

You can change or remove the tags that are assigned to a sample in Genexus™ Software.
1. In the menu bar, click Samples » Manage Sample.

2. In the Manage Samples screen, place the pointer over the row of the sample of interest, then click
Assign Tags.

3. In the Assign Tags dialog box:

* Deselect the checkbox next to each tag that you want to remove from the sample.
* Select the checkbox next to each tag that you want to add to the sample.

4. Click Save.

Edit a sample tag (manager/administrator)

A manager-or administrator-level user can rename a tag and change the parent tag associated with a
tag in Genexus™ Software to change the hierarchy of the tags. When a tag is edited, the change is
applied to all samples assigned with the tag.

1. In the menu bar, click Samples » Manage Sample.

2. In the Manage Samples screen, click ©» Manage Tags.
The Manage Tags screen opens and lists tags, if any, that have been created in the software.

3. In the Manage Tags dialog box, click ¢ (Edit).
4. Change the name of the tag and parent tag assignment if needed, then click Save.

5. In the confirmation dialog box that appears, click Yes to confirm that you want to edit the sample
tag.

All samples that have the tag that you edit are updated with the change. If the name of the tag is
changed, the new name is shown for all samples and sample results with the tag. If the hierarchy of the
tag is changed, that change is also applied to all samples and sample results with the tag.
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Delete a sample tag (manager/administrator)

A manager-or administrator-level user can delete sample tags in Genexus™ Software. When a tag is
deleted, the tag is also removed from any samples assigned with the tag. Additionally, when you delete
a parent tag, all tags that are nested under the parent tag are also deleted.

1.

2.

3.

4.

In the menu bar, click Samples » Manage Sample.

In the Manage Samples screen, click Manage Tags.
The Manage Tags screen opens and lists tags, if any, that have been created in the software.

In the Manage Tags dialog box, click [i] Delete.

In the Confirm dialog box, click Yes to confirm the changes.

The tag is no longer listed in the Manage Tags list and is removed from all samples and sample results.

Manage samples

You can find tools for creating, searching, sorting, editing, deleting, and exporting samples, and for
viewing the sample history in the Samples / Manage Samples screen.

Copy a sample

You can copy a sample and change the information for the sample, if needed, to create a new sample in
Genexus™ Software.

1.

2.

4.

In the menu bar, click Samples » Manage Samples.

In the Manage Samples screen, place the pointer over the row of a sample that you want to copy,
then click Copy.

The Copy Sample screen opens. The sample information for the source sample is shown. The
Sample Name for the new sample is the sample name of the sample that was copied, appended
with _Copy.

In the Copy Sample screen, edit the sample information and sample tags, and change the sample
name, if needed.

Click Save.

The new sample is listed in the Manage Samples table and is available to assign to a run plan.
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Copy multiple samples

You can copy multiple samples at once in Genexus™ Software. You can only copy multiple samples that
have not been assigned to a run plan. To copy samples that have been assigned to a run plan, you
must copy one sample at a time. For more information, see “Copy a sample” on page 49.

1.

2.

5.

In the menu bar, click Samples » Manage Samples.

In the Manage Samples screen, select two or more samples.
The actions that you can apply to multiple samples appear.

Click ] Copy.

The Copy Sample screen opens. The sample information for each source sample is shown. The
Sample Name for each new sample is the sample name of the sample that was copied, appended
with _Copy.

In the Copy Sample screen, edit the sample information and sample tags, and change the sample
names, if needed.

Click Save.

The new samples are listed in the Manage Samples table and are available to assign to a run plan.

Export samples

The Export function generates an XLS file that contains details about the selected sample.

1.

2.

50

In the menu bar, click Samples » Manage Samples.

In the Manage Samples screen, select the checkbox in the row of each sample that you want to
export. To select all samples, select the checkbox in the column heading row.

Click Export.

An XLS file is created that contains the details of the selected samples. Depending on your
browser settings, the software automatically downloads the file or prompts you to open or save the
file.

Open the XLS file in an appropriate viewer to review or print.
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View notes or add a note to a sample

You can view existing notes or add new notes to a sample in Genexus™ Software. Use notes to capture
time-stamped written comments and observations for a sample. A sample can contain multiple notes
from different users.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, place the pointer over the row of the sample of interest, then click
Notes.

Action Description

View existing notes | In the Add Notes dialog box, notes that are associated with the sample are
for a sample. listed by user, date, and time.

Add a new note to a

a. Inthe Add Notes dialog box, click + Add Note.
sample.

b. Enter the note, then click Save.
The note is added to the sample and includes the username for the account of

the person who entered the note, and a timestamp that records the note entry
date and time.

Delete a sample note

You can delete notes that have been added to a sample in Genexus™ Software.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, place the pointer over the row of the sample of interest, then click
Notes.

3. In the Add Notes dialog box, in the row of the note that you want to delete, click [l (Delete).

The note is no longer listed in the Add Notes dialog box and the note is removed from the software.

Click Close to return to the Manage Samples screen.

Edit a sample

You can edit the information that describes a sample in Genexus™ Software. When you edit a sample,
you can change the application category, update sample data, and remove data that are not required.

For samples created from BAM files, you can add or remove the associated BAM data files.

You can edit a sample until a run that uses that sample is started. You cannot edit a sample during

a run. After a run is complete, a manager- or administrator-level user can edit a sample for 30 days.
However, when a manager- or administrator-level user edits a sample during the 30-day period after the
run is complete, the sample status for the result is changed to obsolete and the report and other files
associated with the sample are no longer available.

If a manager- or administrator-level user edits a sample within 30 days after the run and the sample
result is obsolete, you must reanalyze the sample to generate sample results and a new variant report
for the sample. For more information, see “Reanalysis” on page 192.
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To add a custom sample attribute to a sample, see “Create a custom sample attribute (manager/
administrator)” on page 39.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, place the pointer over the row of a sample that you want to edit,
then click Edit.

3. In the Edit Sample screen, modify the sample information.

See “System-installed sample attributes” on page 422 for more information about system-installed
sample attributes.

4. For samples created from BAM files, change the associated BAM file if desired.
a. Click the dropdown list in DNA BAM File, RNA BAM File, or TNA BAM file.

b. Click Browse, then click Server or My Computer.
c. Navigate to the file, then click Select.

5. Click Save.

Edit multiple samples
You can edit multiple samples at once in Genexus™ Software.

You can edit samples until a run that uses that sample is started. You cannot edit samples during

a run. After a run is complete, a manager- or administrator-level user can edit samples for 30 days.
However, when a manager- or administrator-level user edits samples during the 30-day period after the
run is complete, the status for the sample results is changed to obsolete and the report and other files
associated with the samples are no longer available.

If a manager- or administrator-level user edits samples within 30 days after the run and the sample
results are obsolete, you must reanalyze the samples to generate sample results and a new variant
report for the samples. For more information, see “Reanalysis” on page 192.

Only samples that have the same sample application category can be edited together.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, select two or more samples.
The options that you can apply to multiple samples appear.

3. Click ¢ Edit.

4. In the Edit Sample screen, modify the sample information.
For more information about edit options, see “Create multiple samples” on page 33.

5. Click Save.

The changes to the samples are saved and the edited samples are available to assign to run plans.

You can view a history of changes that have been made to each sample. For more information, see
“Review sample edit history” on page 53.
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Review sample edit history

The entire history of defining a sample is available to review and export in Genexus™ Software. The
history shows the original sample values and any new values or activities. The following actions
generate an audit record:

* Create a new sample
¢ Edit a sample, including changes to sample tags
* Delete a sample

This feature allows you to meet Title 21 CFR Part 11 of Federal Regulations that establishes the
United States Food and Drug Administration regulations on electronic records and signatures, password
policies, and user activity auditing.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, place the pointer over the row of a sample of interest, then click
Audit.

3. In the Audit Details screen:

Option Description

Review the audit trail Each action that was performed for the sample, such as sample creation
details. or edits, is listed.

Export the audit record. Click Download to generate a PDF file. Depending on the browser
settings, the software automatically downloads the file or prompts you to
open or save the file.

Close the Audit Details Click < Back to return to the list of samples.
screen.

Delete samples

You can delete samples that have not been assigned to a run. Samples that are assigned to a run or
library batch cannot be deleted.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, select the checkbox in the row of each sample that you want to
delete.
The options that you can apply to multiple samples appear.

3. Click Til Delete.
The Delete Sample dialog box opens with the message Are you sure that you want to delete
selected sample(s)?

4. Click Yes to delete the selected samples.

The samples are removed from the software.
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Enter and manage library batches

You can prepare a library batch manually or import library batch information from a file. To change
sample or library batch information, you can edit the information in the samples, update library batches,
or delete samples or library batches.

Prepare or import a library batch

54

A library batch is a group of prepared libraries that are sequenced in the same Library to Result run. If
you are planning a run starting from libraries that you have already prepared manually, you must first
create a library batch in Genexus™ Software from samples. You can enter samples in the software or
import a sample file. For more information see, “Enter and manage samples” on page 27.

Select the library batch when you plan the run. If you are planning a run starting from nucleic acid
samples, skip this step and proceed to “Plan a Nucleic Acid to Result run” on page 72.

Note:
. Each library batch must have a unique library batch ID.

. Fields identified with a red asterisk (*) are required.

No-template controls

You can add a no-template control (NTC) or a positive control when you assign samples in run planning,
or when you create a library batch in Genexus™ Software. The controls are added automatically after
you assign samples to a run plan, or when you create a library batch. The configuration of each control
is based on the assay that is used. For more information, see the user guide for the panel that you use.

Prepare a library batch

A library batch is a group of prepared libraries that are sequenced in the same Library to Result run. If
you are planning a run starting from libraries that you have already prepared manually, you must first
create a library batch in Genexus™ Software from samples that you have added. If you are planning a
run starting from nucleic acid samples, skip this step and proceed to “Plan a Nucleic Acid to Result run”
on page 72.

Before you begin this procedure, connect the barcode scanner to the computer on which you use
Genexus™ Software to prepare the library batch and verify that the barcode scanner is compatible with
the computer.

1. In the menu bar, click Samples » Manage Samples.

2. In the Manage Samples screen, in the Filter Samples by dropdown menu, apply the To Be
Prepared filter to limit the displayed samples to those samples that have not been placed in a
library batch.

For more information about how to filter the list of samples, see “Find samples” on page 28.

3. Select samples in the list by clicking the checkbox to the left of each sample, then click
-+ Prepare Library Batch.
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4. Inthe Create Library batch screen, select the assay that you want to use in the run plan from the
Select Assay dropdown menu.
The assay determines parameter selections for the run, including any required controls and post-
run data analysis settings. If you select an assay that includes one library preparation type, the
Library Prep Type: automatically fills with the library preparation type for the nucleic acid type that
is specified by the assay you selected. For example, DNA, RNA, DNA+RNA, or TNA.
a. For assays that include more than one library prep type, select an item from the Library Prep
Type: dropdown menu, such as DNA, RNA, DNA+RNA, or TNA for the library batch.

5. In the expanded screen, in Library Batch ID, enter a unique identifier for the library batch.

Note: Library Batch IDs can contain only alphanumeric characters (0-9, Aa-Zz), period (.),
underscore (_), and hyphen (-). Required fields are indicated with a red asterisk (*).

6. (Optional) Enter the Library Kit Barcode and the Panel Kit Barcode.

7. Select the Include NTC checkbox to add no-template control sample processing and reporting to
the library batch.

8. Select the barcode ID of the adapter used to prepare each library. If appropriate, swap the default
barcodes in the dialog box between DNA, RNA, and Fusions by clicking the Swap Barcodes swap
image.

For example, click ona = rusions to swap barcodes.

Each library in a library batch must have a different barcode ID. When preparing the physical
libraries, best practice is to swap barcodes between DNA and RNA libraries in consecutive
sequencing runs to prevent carryover contamination. The barcodes that are listed in the DNA
Barcode or RNA Barcode dropdown list belong to the barcode set that was selected when the
assay was created.

IMPORTANT! Ensure that the barcodes that you used to create the libraries match the barcodes
that you enter in the Create Library batch screen.

9. (Optional) Enter the DNA, RNA, DNA+RNA, or TNA Input Quantity for each library.

10. Use the connected barcode scanner to scan the barcode from the control kit into the fields in the
DNA Kit Barcodes, RNA Kit Barcodes, or TNA Kit Barcodes columns for the positive controls
and the no-template controls, and for each sample, if applicable.

If needed, you can enter the barcodes manually.

11. Click Submit to save and submit your selections.
The Samples / Manage Library Batches screen opens, listing the library batch that you created.
Libraries that are prepared in the same batch have the same Library Batch ID.

Genexus™ Software 6.8 User Guide 55



=98 Chapter 3 Samples and library batches
Enter and manage library batches

Import a library batch

You can import library batch information in the form of an XLS or XLSX file. The import file must include
all required library and kit information.

1.

2.

56

In the menu bar, click Samples » Manage Library Batches.
In the Manage Library Batches screen, click Import Library Batch.

In the Import Library Batch dialog box, click Click here to select an assay for which the libraries
are prepared, and to download an example file for import.

If the assay includes more than one library preparation type, a library preparation type dropdown
list appears.

Select the library preparation type, such as DNA, RNA, DNA+RNA, or TNA for the library batch.

Select an assay from the list, then click Download.

The assay name is auto-populated in the Microsoft™ Excel™ template file that downloads to your
drive.

In the template file, enter or confirm the library batch information.

Template item Description
Reagents tab
Assay Name Auto-populated when assay is selected in step 5 (required).

Extraction Method Type | Auto-populated when assay and library prep type, if applicable, is selected
in step 5 (required).

Library Batch ID Must be alphanumeric (0-9, Aa-Zz), period (.), underscore (_), and hyphen (-)
(required).

Library Kit Barcode For example, Genexus™ Library Strips 1 and 2-AS barcode (optional).

Panel Kit Barcode For example, Oncomine™ Comprehensive Assay v3 DNA GX barcode
(optional).

Libraries tab

Sample Name Must be alphanumeric (0-9, Aa-Zz), period (.), underscore (_), and hyphen (-)
(required).
To Include a no template control, add a row with NTC for the Sample Name.
Barcode Barcodes used for each sample and control library preparation (required).
Nucleic Acid Type DNA, RNA, or TNA (required).
Input Quantity Library input quantity (optional).
Control Kit Barcode The barcode for the Positive Control and NTC kits used for Sample to Result

and Nucleic Acid to Result runs (optional).

Extraction Kit Barcode | The barcode for the kit used for nucleic acid extraction of a sample
(optional).
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IMPORTANT! For DNA and Fusions assays, the DNA library and RNA libraries must be listed in
sequential order per pool for each sample. For example, for a 1-pool DNA and Fusions assay, order
should be DNA, RNA for sample 1, DNA, RNA for sample 2. For a 2-pool DNA and Fusions assay,
library order should be DNA, RNA (pool 1), DNA, RNA (pool 2) for sample1, then DNA, RNA (pool
1), DNA, RNA (pool 2) for sample 2.

7. Save the file.

8. In the Import Library Batch dialog box, click Select Library batch file, navigate to the saved file,
then select it.

9. Click Upload.
A progress bar followed by an import report displays. If the import process fails, click View errors
to review the reason for failure. The use of an invalid character is an example of an error. For more
troubleshooting support, see “Library batch import fails” on page 427.

Find library batches

You can sort, search, and filter information to narrow the library batches that are listed in the Samples /
Manage Library Batches screen in Genexus™ Software. The sort, search, and filter tools help you
organize the library batches and find a specific library batch.

For information to search for a library batch by a unique identifier, such as the library batch ID, see
“Search for library batches” on page 57.

For information to filter libraries by a common trait, such as the type of nucleic acid in the library batch,
see “Filter the list of library batches” on page 59.

Search for library batches

Library batches are listed in the Samples / Manage Library Batches screen in Genexus™ Software.
The most recently created library batch is at the top of the list.

You can search for library batches with full or partial keywords of the following items that are associated
with the library batches.

¢ Library Batch ID * Nucleic Acid Type
¢ Assay Full Name e Sample Name

IMPORTANT! Search terms must adhere to the following rules.

. An asterisk (*) is not allowed in the search field for use as a wildcard.

. Searches are case-insensitive, that is, both upper-case and lower-cases letters are found regardless
the case of search term letters.

. Searches find every occurrence of a continuous string. For example, a search for demo in analysis
names returns a list of all analysis with a name that includes demo. For example, demo1, demo2,
and so on.

. Spaces are removed during searches, and therefore are not recommended. For example, a search for
demo 1 would return results only for data that includes the string demof1.

Genexus™ Software 6.8 User Guide 57



2 Chapter 3 Samples and library batches
Enter and manage library batches

1. In the menu bar, click Samples » Manage Library Batches.
2. In the Manage Library Batches screen, in the column heading of interest, click Y (Filter).

3. In the search field, enter a full or partial name or ID of at least 3 characters.

When you have entered at least 3 characters, the filter dialog box limits the list in the filter dialog
box based on the entry.

4. In the filter dialog box, select from the limited list.

* Select a checkbox next to the name or ID to select one or more items.
¢ Click Select All to select all of the items listed in the filter dialog box.

* C(Click Clear to close the filter dialog box.

5. Click Filter.
In the column heading, changes color to indicate that a filter is applied.

The filtered list of libraries is shown in the Manage Library Batches screen.

Click {x] Clear Filters to remove all filters and view the full list of library batches.

Sort the list of library batches
You can sort the list of library batches to make it easier to find a library batch in Genexus™ Software.

By default, library batches are listed in the Samples / Manage Library Batches screen by the date the
library batch was created. The most recently created library batch is at the top of the list.

You can change the order that the library batches are listed and sort the library batches alphabetically
or reverse alphabetically by the Library Batch ID or Assay Full Name.

1. In the menu bar, click Samples » Manage Library Batches.

2. In the Manage Library Batches screen, click the column heading of interest.
The list of library batches is sorted alphabetically.

3. Click the column heading again to reverse the order.
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Filter the list of library batches

You can apply filters to narrow search results, or shorten the list of library batches when you view the
list of library batches in Genexus™ Software.

You can also search for library batches with keywords or text. For more information, see “Search for
library batches” on page 57.

In addition to the filter tools in the column headings, you can also filter the list of library batches with a
dropdown list. For more information, see “Manage library batches” on page 60.

1. In the menu bar, click Samples » Manage Library Batches.

2. In the Manage Library Batches screen, select one or more filters.

Option Description
List all library batches that are In the Total Samples column heading, click Y (Filter) then
associated with a sample select one or more samples of interest.
Filter and search by the Library In the Library Batch ID column heading, click Y (Filter) then

Batch ID or other column headings. |use the options to filter the list in the filter dialog box.

Filter by the type of nucleic acid in In the Nucleic Acid Type column heading, click Y (Filter)

the library. then use the options to filter the list in the filter dialog box.
Filter by the full assay name in the In the Assay Full Name column heading, click Y (Filter) then
library batch. use the options to filter the list in the filter dialog box.

Filter the list of all samples that are In the Total Samples column heading, click Y (Filter) then
included in library batches. use the options to filter the list in the filter dialog box.

Remove all selections and close the | In the filter dialog box, click Clear.
filter dialog box.

3. In the filter dialog box, click Filter to apply the filtered selections.
In the column heading, changes color to indicate that a filter is applied.

The list of library batches is filtered according to the selections.

Click {x] Clear Filters to remove all filters and view the full list of libraries.
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Manage library batches

You can view library batch information, edit, delete, add notes, and review the history of changes to
library batches in Genexus™ Software.

You can also search, sort, and filter the list of libraries batches. For more information, see “Find library

batches” on page 57.

1. In the menu bar, click Samples » Manage Library Batches.

2. In the Manage Library Batches screen, perform one or more actions.

Option

Description

View more library batch
information, such as the
list of samples included in
the library batch.

Click a Library Batch ID in the library batches list. Alternatively, in the Total
Samples column, click the number of samples in the library batch.

In the pane that shows details for the library batch, you can click

.-+ (More Options) to perform more actions, such as edit, audit, or add
notes to the library batch.

View all library batches.

In the Filter Library Batches By dropdown menu, select All.

View libraries that are not
in a run plan.

In the Filter Library Batches By dropdown menu, select To Be Planned.

View multiple pages of
libraries.

Click the page numbers and arrows at the bottom of the screen.

Delete a library batch.

Select the checkbox next to one or more library batch IDs, then click
[i] Delete.

Edit a library batch.

1. Place the pointer over the row of a library batch that you want to edit,
then click Edit.

2. Modify the information in the Edit Library batch screen, then click
Submit.

Alternatively, in the library batch details pane, click the library batch ID to
perform this action.

You can edit a library batch only if none of the libraries in the library batch
have been assigned to a run.

View or export the audit
trail of a library batch.

1. Place the pointer over the row of a library batch that you want to
audit, then click Audit.
The Audit Records screen opens with time-stamped audit records
that include details and changes for each action performed on the
library batch.

2. Click the time stamp and action listed in the left pane of the screen to
view audit details for other actions.

3. Click Download in the upper right corner of the screen to
download the record as a PDF file.
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(continued)

Option Description

View, add, or delete notes 1.

Place the pointer over the row of a library batch of interest, then click
for a library batch.

Notes.

The Add Notes dialog box opens and notes that are associated with
the library batch are listed by user, date, and time.

2. In the Add Notes dialog box, click 4 Add Note.
3. Enter the note, then click Save.

4. If needed, in the Add Notes dialog box, in the row of the note that
you want to delete, click [i] (Delete).
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Runs created in Genexus™ Software contain the settings that are used in library preparation, templating,
sequencing, and analysis, including sample information and plate location, assays, and barcodes. Runs
are used to track samples, consumables, and chips throughout the library preparation, templating,
sequencing, and data analysis workflow.

There are four types of runs that you can plan in Genexus™ Software. The type of run that you plan
depends on the sample type. For more information about samples, see “About samples and library
batches” on page 27.

Types of runs in Genexus™ Software

Run type Description

Sample to Result An integrated run for sequential and automated nucleic acid purification and
sequencing. This run type requires the Genexus™ Purification Instrument.

Nucleic Acid to Result | A sequencing run that uses nucleic acid samples as input.

Library to Result A sequencing run that uses libraries that you have previously prepared as input.

BAM to Result A run that analyzes BAM samples.

Genexus™ Software guides you step-by-step through the process to set up a run. The software prompts
you to select required information and consumables, then provides a printed run setup guide to

help you load consumables on the Genexus™ Integrated Sequencer and the Genexus™ Purification
Instrument, if applicable.

You can plan sequencing runs that use nucleic acid samples with a Nucleic Acid to Result run or that
use manually prepared libraries with a Library to Result run.

You can plan runs for sequential and automated nucleic acid purification and sequencing with a
Sample to Result run. You must connect at least one Genexus™ Purification Instrument in order to
execute a Sample to Result run. For more information, see “Integrated nucleic acid isolation in Sample
to Result runs” on page 66.
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Samples that are imported from BAM files can be analyzed in the software. For more information, see
“Plan a BAM to Result run” on page 79.

Before you plan a run

The following conditions must be met before you plan a run in Genexus™ Software.

* Sample information is accurate in the software and the name assigned to each sample is unique.
For more information, see “Enter and manage samples” on page 27.

* A Genexus™ Purification Instrument is integrated for use with the system before you plan a Sample
to Result run.

* Ensure that the following conditions are met for a Library to Result run.
— Library batches are prepared and each batch uses a unique library batch ID.
— Each sample library in a library batch is prepared with and assigned a unique barcode or
barcode pair.
For more information, see “Enter and manage library batches” on page 54.

The software returns an error message when any of the conditions are not met.

Find a run plan

You can sort, search, and filter information to narrow the run plans that are listed in the Runs / Manage
Runs screen. The sort, search, and filter tools help you organize runs and find a specific run plan in
Genexus™ Software. You can also apply the search, sort, and filter tools in the Assays step when you
plan a run. Use the tools to limit the assays that are listed so that you can easily identify one or more
assays to include in the run plan.

For information to search for a run plan by a unique identifier, such as the name of the run plan or the
assay applied to the run plan, see “Search for a run plan” on page 64.

For information to filter run plans by a common trait, such as the run plans that include purification, see
“Filter the list of run plans” on page 65.
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Search for a run plan

Run plans are listed in the Runs / Manage Runs screen in Genexus™ Software. The most recently
created run plan is on the top of the list.

You can search for run plans with keywords or text that are included in the name of the run plan or the
name of an assay applied to the run plan.

IMPORTANT! Search terms must adhere to the following rules.

. An asterisk (*) is not allowed in the search field for use as a wildcard.

. Searches are case-insensitive, that is, both upper-case and lower-cases letters are found regardless
the case of search term letters.

. Searches find every occurrence of a continuous string. For example, a search for demo in analysis
names returns a list of all analysis with a name that includes demo. For example, demo1, demo2,
and so on.

. Spaces are removed during searches, and therefore are not recommended. For example, a search for
demo 1 would return results only for data that includes the string demo1.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, in the Run Name column heading or Assay Name column heading,
click Y (Filter).

3. In the search field, enter a full or partial assay or run name of at least 3 characters.

When you have entered at least 3 characters, the filter dialog box limits the list in the filter dialog
box based on the entry.

4. In the filter dialog box, select from the limited list.

® Select a checkbox next to a run or assay name to select one or more items.
¢ Click Select All to select all items listed in the filter dialog box.
¢ Click Clear to close the filter dialog box.

5. Click Filter.
In the column heading, (Filter) changes color to indicate that a filter is applied.

The filtered list of run plans is shown in the Manage Runs screen.

Click {x] Clear Filters to remove all filters and view the full list of run plans.
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Sort the list of run plans

You can sort the list of run plans to make it easier to find run plans in Genexus™ Software.

By default, run plans are listed in the Runs / Manage Runs screen by the date the run plan was
created. The most recently created run plan is at the top of the list.

You can change the order that the run plans are listed and sort the run plans alphabetically or reverse
alphabetically.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, click the Run Name heading.
The list of runs is sorted alphabetically.

3. Click the column heading again to reverse the order.

Filter the list of run plans

You can apply filters to narrow search results, or shorten the list of run plans when you view the list of
run plans in Genexus™ Software. You can also apply filters in the Assays step when you plan a run to
help find one or more assays to include in the run plan.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, select one or more filters.

Option Description
Filter and search by the run For more information, see “Search for a run plan” on page 64.
name or the assay selected in

the run.

Filter by the number of samples |In the Total Samples column heading, click Y (Filter) then use the
in the run. options to filter the list in the filter dialog box based on the number
or span of numbers of samples in the run.

List runs based on whether the | In the Run Status column heading, click Y (Filter) then select a
run includes purification. status.

¢ Select Planned to list all Nucleic Acid to Result, Library to
Result, and BAM to Result planned runs.

¢ Select Purification Planned to list planned Sample to Result
runs only.

Remove all selections and close | In the filter dialog box, click Clear.
the filter dialog box.

3. In the filter dialog box, click Filter to apply the filtered selections.
In the column heading, (Filter) changes color to indicate that a filter is applied.

The list of run plans is filtered according to the selections.

Click {x] Clear Filters to remove all filters and view the full list of run plans.
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Integrated nucleic acid isolation in Sample to Result runs

A Sample to Result run is an integrated run for sequential and automated nucleic acid purification and
sequencing. You can create Sample to Result runs for the following sample types:

* Blood (buffy coat)

* Blood (plasma)

* Blood (whole)

* Bone marrow

* C(Cellline

* (Core needle biopsy (CNB)

* Formalin-fixed, paraffin-embedded (FFPE) tissue

* Fine needle aspiration (FNA)

* Fresh frozen tissue
When you plan a Sample to Result run with multiple assays, the nucleic acid isolation is performed in
a separate batch for each assay. Nucleic acid isolation is also performed in a separate batch for each
sample type, except for FFPE tissue and FNA, which are grouped together in a single batch for each
assay. The Genexus™ Purification Instrument can run one nucleic acid isolation batch at a time. You
can run different nucleic acid isolation batches simultaneously on multiple purification instruments or
sequentially on a single instrument.
You can select which samples are sequenced after nucleic acid isolation. The options are as follows.

® Sequence all samples.

* Sequence only the samples that have a concentration within a specified threshold.

* Review the samples that do not have a concentration within a specified threshold, then select

samples to sequence on a per sample-basis.

For more information, see the Genexus™ Purification System User Guide (Pub. No. MAN0OO18475).

Plan a Sample to Result run

This procedure applies only if a Genexus™ Purification Instrument is used with the Genexus™ Integrated
Sequencer.

Ensure that the following prerequisites are complete before you plan a Sample to Result run.
* Integrate a Genexus™ Purification Instrument with the system.
¢ Enter sample information into Genexus™ Software. For more information, see “Create a new
sample” on page 33, or “Import samples” on page 34.

Planning a Sample to Result run is organized into five steps: Setup, Assays, Samples, Purification,
and Review. Progress through the steps is tracked in the upper left corner of the Runs / Sample to
Result screen.

1. In the menu bar, click Runs » Sample to Result.

Note: You can also click + Sample to Result in the Runs / Manage Runs screen.
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2. In the Setup step, enter or make the following selections.

a. In the Plan section, enter a unique name.

The name is limited to 50 characters and no spaces are allowed.

b. (Optional) In the Reporting (Optional) section, enable Generate Report to generate a variant
report that uses the default report template.

c. (Optional) In the Reporting (Optional) section, enable Upload BAM files to Server to upload
BAM files to another Genexus™ Integrated Sequencer or to lon Reporter™ Software.

Option

Description

Upload BAM

files to another
Genexus™ Integrated
Sequencer.

In the dropdown lists that appear, select the Genexus™ Software account
and the software version.

To configure a Genexus™ Software account that you can use for data
uploads, click Set up Account. For more information, see “Register
Genexus™ Software accounts (manager/administrator)” on page 301.

Automatically upload
data for further
analysis with lon
Reporter™ Software.

In the dropdown lists that appear, select the lon Reporter™ Software
account and the software version.

To configure an lon Reporter™ Software account that you can use for data
uploads, click Set up Account.

Note: To transfer data to lon Reporter™ Software, you must add one

or more lon Reporter™ Software accounts in Genexus™ Software. To
configure an lon Reporter™ Software account that you can use for

data uploads, see “Register an lon Reporter™ Server account (manager/
administrator)” on page 302 and “Register Genexus™ Software accounts
(manager/administrator)” on page 301.

Alternatively, you can upload BAM files to another Genexus™ Integrated Sequencer or to lon
Reporter™ Software after a run is successfully completed. For more information, see “Upload
results files to another Genexus™ Integrated Sequencer” on page 196 and “Upload results
files to lon Reporter™ Software” on page 197.

d. Click Next.

3. Inthe Assays step, select one or more assays that you want to include in the run.

Only assays that are configured for Sample to Result runs are listed. If a chip is installed in the
sequencer, the Chip View graphic in the lower left corner indicates the lanes that are available for

sequencing.

a. Use the Y (Filter) tools in table column headings to find assays of interest, if desired.

For more information, see “Find the assay that you want to use in a run plan” on page 80.
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b. In the Research Application column for the assay of interest, select one or more research
applications, such as DNA and Fusions, to include the research application for the assay in
the run plan.

After selecting an assay, the list is filtered to show compatible assays that can be selected
and run at the same time. Assays must have the same Analysis Version, Chip Type, and
Library Chemistry to be compatible with the selected assay.

Note: To create a new assay, see Chapter 8, “Create and manage assays (manager/
administrator)”.

c. If more assays are included in the run, repeat the previous substep for each extra assay.
d. Click Next.

4. In the Samples step, select the samples that you want to run with each research application of
each assay.

a. Select the checkbox next to each sample that you want to assign to the research application
of an assay, then in the Selected Assays pane, for the assay and research application that
you want to use for the selected samples, click Assign.

The Chip View updates to show the lanes used in the run. Lane usage is calculated based
on the number of samples (including a no template control, if selected) and the minimum read
counts per sample for the assay. Green denotes a chip lane in the run containing assigned
samples within lane capacity.

If the

minimum reads per sample x number of samples
exceeds the chip or lane well capacity, a dialog box appears after you click Assign asking you
to confirm that you want to continue. After confirmation, the Chip View updates and shows

the lane color as red instead of green. The run is allowed if the lane capacity is exceeded, but
you may not achieve the required reads per sample to pass QC metrics.

lon Torrent™ GX5™ Chip lon Torrent™ GX5™ Chip

1,;3 OCAv3 DNA Fus 4 QCAVZ DNA Fus 7
| lane w5.0.2 Swopks W5.0.2 samples
Green lane color denotes lane usage and sample Red lane color denotes sample assignment that
assignment within lane capacity. exceeds lane capacity.

b. If you selected more than one research application or assay, repeat the previous substep for
each research application for each assay in the run plan.
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c. If needed, edit samples in one of the following ways.
¢ (Click View & Remove, make the selections, then click Update.

* Click Remove All, to remove all sample assignments for all assays.

d. If you selected the Upload BAM files to Server reporting option in the Setup step, make the
following selections from the Genexus Workflow or lon Reporter Workflow dropdown list
for each assay that you selected.

¢ Select Upload Only to upload sample data to the selected server automatically after run
completion.

® Select the desired Genexus™ Software assay or lon Reporter™ Software analysis workflow
to upload sample data and perform an analysis in the target software automatically after
run completion.

Note: In order for the lon Reporter™ Software analysis workflow to appear in the list, you
must tag the analysis workflow for use with the lonReporterUploader plugin. For more
information, see the lon Reporter™ Software 5.18 User Guide (Pub. No. MAN0024776).

e. If desired, for each research application of each assay in the run plan, select NTC to include a
no template control and select Control Sample to include a positive control.

The Chip View updates to show the lanes used in the run for the included controls.
f. Click Next.

5. In the Purification step, review and edit selections.
a. Review and edit purification selections.

Option Description
Protocol Select a protocol from the dropdown list for each purification kit.
Selection
Elution Vol. | Modify the elution volume within the allowable range, if needed.
(bL)
Review? * Select the checkbox in the row of a purification kit to review the run after

purification, before sequencing, for the kit. This allows you to review samples
when the quantity of a nucleic acid is below the quality threshold. You can
then decide on a per sample-basis whether or not to sequence the samples.

¢ Deselect the Review? checkbox in the row of a purification kit to enable
the sequencer to bypass sequencing samples with concentrations below the
threshold for the kit. This option does not require you to review samples
during the run.

Note: This selection, whether or not it is selected, overrides the Review? setting
of the assay.
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b. Review and edit the information for control samples, if applicable.

Option Description

Conc. (ng/pL) Review and edit the concentration of control samples, if needed.

Kit Barcodes Enter the extraction kit barcode for each control sample, if needed.

c. Click Next.

6. In the Review step, review the run plan summary, then click Save.

Note: A run can include multiple purification batches.
For more information, see “Integrated nucleic acid isolation in Sample to Result runs” on page 66.

The run plan summary lists the following details:

¢ the consumables that are required for ¢ the consumables that are required for
purification sequencing
* how much volume to load ¢ details about the assay or assays.

* where to load samples

Tip: Click Sequencing to expand the sequencing section of the run plan summary.

IMPORTANT! The consumables required for sequencing can change. After purification, review
the run plan in the Runs / Manage Runs screen for updated sequencing consumable information.
For more information, see “Print a run plan” on page 84.

Note: If you are using an assay with lon AmpliSeq™ HD library chemistry, the primer pool positions
show that HD primer pools occupy both rows.

Primer Tube Positions

1 2 3 4 5 6 7 8
1 2 3 4 5 [ f 8
1. OPA DNA w2.8.0-0.0.2 [ 100085165 OPA Pool 1] 2. OPA DNA w2.8.0-0.0.2 [ 100085165: OPA Pool 1]
3. OPA DNA Fus w2.8.0-0.0.2 [ 100085165: OPA Pool 1] 4. OPA DNA Fus w2.8.0-0.0.2 [ 100085165: OPA Pool 1]
5. OPA Fusions w2.8,0-0,0,2 [ 100085165 OPA Pool 1 ] 6, OPA Fusions w2.8,0-0.0.2 | 100085165: OPA Pool 1 |
7. OPA DNA Fus w2.8.0-0.0.1 [ 100085165: OPA Pool 1] l 8. OPA DNA Fus w2.8.0-0.0.1 [ 100085165: OPA Pool 1]

@ The position of the primer tubes.
@ The legend for the image.

In the example outlined in red, primer tube 7, which contains OPA Pool 1 for the OPA DNA Fusion assay, is in
the seventh position from the left.

The run plan appears in the Manage Runs screen with the name that you specified.

After you select the run and load the Genexus™ Purification Instrument, the run is started on the
purification instrument screen.
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When purification and sequencing are complete, you can recover the leftover volume from each library
that was prepared in the run. For more information to find, recover, and purify the leftover library
preparations, see the Genexus™ Integrated Sequencer User Guide.

Review samples for Sample to Result runs

A Sample to Result run integrates nucleic acid purification and sequencing. When you create a
Sample to Result run plan, you can include an option that allows samples to be reviewed before library
preparation starts. Samples that do not meet a specified concentration threshold after purification have
a run status of Purification Review Required.

For more information about Sample to Result runs, see “Integrated nucleic acid isolation in Sample to
Result runs” on page 66.

You can also apply this option when you create an assay. For more information, see “Custom assays for
Sample to Result runs (manager/administrator)” on page 234.

1. In the menu bar, click Results » Run Results.

Note: Sample to Result runs that require review after purification have a Run Status of
Purification Review Required.

2. In the Run Results screen, place the pointer over the row of the run plan of interest, then click
Review.

The Purification Samples screen opens.

3. Review the concentration for each sample, then select the checkbox in the row for each sample
you want to sequence.

4. Click Submit.

The samples are ready for sequencing. For more information, see the Genexus™ Purification System
User Guide (Pub. No. MAN0O18475).

Abort a Sample to Result run
When you create a Sample to Result run plan, you can include an option that allows samples to be

reviewed before library preparation starts. When you enable the review of samples after purification, you
can end the run before sequencing if needed.

1. In the menu bar, click Results » Run Results.

2. In the Run Results screen, place the pointer over the row of the run that you want to abort, then
click Abort.

3. In the confirmation dialog box that appears, click Yes to confirm that you want to abort the run.

In the Run Summary, you can view information about the purification run. The status of the run in the
Run Summary is Aborted. For more information, see “View the run summary” on page 147.
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You can plan a run for sequencing that starts with nucleic acid samples. A run that starts with nucleic
acid samples is called a Nucleic Acid to Result run.

Planning a Nucleic Acid to Result run is organized into steps: Setup, Assays, Samples, Sample
Plate, and Review. You can view progress through the steps in the upper left corner of the
Runs / Nucleic Acid to Result screen.

Ensure that the following prerequisites are complete before you plan a Nucleic Acid to Result run.

Before you begin this procedure, connect the barcode scanner to the computer on which you use
Genexus™ Software and verify that the barcode scanner is compatible with the computer.

Enter sample information into Genexus™ Software. For more information, see “Create a new
sample” on page 33, or “Import samples” on page 34.

Ensure that the assay that you want to use in the run exists in the software. For more information,
see “Assays in Genexus™ Software” on page 216.

Quantify sample concentration, if you are not diluting sample concentrations manually to the target
concentration of the assay. For more information, see the Genexus™ Integrated Sequencer User
Guide.

In the menu bar, click Runs » Nucleic Acid to Result.

Note: Alternatively, you can click 4 Nucleic Acid to Result in the Runs / Manage Runs screen.

In the Setup step, enter or make the following selections.
a. In the Plan section, enter a unique name.

The name is limited to 50 characters and no spaces are allowed.

b. (Optional) In the Reporting (Optional) section, ensure that Generate Report is enabled to
generate a variant report using the default report template.
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c. (Optional) In the Reporting (Optional) section, enable Upload BAM files to Server to upload
BAM files to another Genexus™ Integrated Sequencer or lon Reporter™ Software.

Option Description

Upload BAM files to | In the dropdown lists that appear, select the Genexus™ Software account
another Genexus™ | and the software version.

Integrated To configure a Genexus™ Software account that you can use for data
Sequencer. uploads, click Set up Account. For more information, see “Register
Genexus™ Software accounts (manager/administrator)” on page 301.

Automatically In the dropdown lists that appear, select the lon Reporter™ Software
upload data for account and software version.

further analysis To configure an lon Reporter™ Software account that you can use for data
with lon Reporter™ | yploads, click Set up Account.

Software.

Note: To transfer data to lon Reporter™ Software, you need to add one or
more lon Reporter™ Software accounts in Genexus™ Software. To configure
an lon Reporter™ Software account that you can use for data uploads, see
the lon Reporter™ Software help system, or the lon Reporter™ Software
5.18 User Guide (Pub. No. MAN0024776), and “Register Genexus™
Software accounts (manager/administrator)” on page 301.

Alternatively, you can upload BAM files to another Genexus™ Integrated Sequencer or lon
Reporter™ Software after a run is successfully complete. For more information, see “Upload
results files to another Genexus™ Integrated Sequencer” on page 196 and “Upload results
files to lon Reporter™ Software” on page 197.

d. Click Next.

3. Inthe Assays step, select one or more assays that you want to include in the run.
a. Use the Y (Filter) tools in table column headings to find assays of interest, if desired.
For more information, see “Find the assay that you want to use in a run plan” on page 80.

b. In the Research Application column for the assay of interest, select one or more research
applications, such as DNA and Fusions or DNA, to include the research application for the
assay in the run plan.

After you select an assay and the research application for the assay, the list is filtered to show
compatible assays that can be selected and run at the same time.

Note: To create a new assay, see Chapter 8, “Create and manage assays (manager/
administrator)”.

c. If more assays are included in the run, repeat substep 3b for each extra assay.

d. Click Next.
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In the Samples step, select the samples that you want to run with each research application of
each assay.

a. Select the checkbox next to each sample that you want to assign to the research application

of an assay, then in the Selected Assays pane, for the assay and research application that
you want to use for the selected samples, click Assign.

The Chip View updates to show the lanes used in the run. Lane usage is calculated based

on the number of samples (including a no template control, if selected) and the minimum read
counts per sample for the assay. Green denotes a chip lane in the run containing assigned
samples within lane capacity.

If the minimum reads per sample x number of samples exceeds the chip or lane well capacity,
a dialog box appears after you click Assign asking you to confirm that you want to continue.
After confirmation, the Chip View updates and shows the lane color as red instead of green.
The run is allowed if the lane capacity is exceeded, but you may not obtain the reads needed
per sample to pass QC metrics.

lon Torrent™ GX5™ Chip lon Torrent™ GX5™ Chip

53 OCAv3 DNA Fus 4
@? W5.0.2 Sachplis

@ Green lane color denotes lane usage and sample @ Red lane color denotes sample assignment that exceeds
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assignment within lane capacity. lane capacity.

b. If you selected more than one research application or assay, repeat substep 4a for each

research application for each assay in the run plan.

c. If needed, edit samples in one of the following ways.

* C(Click View & Remove, make the selections, then click Update.

* Click Remove All, to remove all sample assignments for all assays.

d. If you selected the Upload BAM files to Server reporting option in the Setup step, make the

following selections from the Genexus Workflow or lon Reporter Workflow dropdown list
for each assay that you selected.

¢ Select Upload Only to upload sample data to the selected server automatically after run
completion.

® Select the desired Genexus™ Software assay or lon Reporter™ Software analysis workflow
to upload sample data and perform an analysis in the target software automatically after
run completion.

Note: In order for the lon Reporter™ Software analysis workflow to appear in the list, you
must tag the analysis workflow for use with the lonReporterUploader plugin. For more
information, see the lon Reporter™ Software 5.18 User Guide (Pub. No. MAN0O024776).
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e. If desired, for each research application of each assay in the run plan, select NTC to include a
no template control.
The Chip View updates to show the lanes used in the run for the included no template
controls.

f. Click Next.

5. In the Sample Plate step, review position assignments in the sample plate. Drag-and-drop
samples and no template controls to edit the location of samples and controls, if applicable.

a. Use the connected barcode scanner to enter the kit barcode for one or more samples or
controls. For a single sample, in the row of the sample of interest, in the Kit Barcodes
column, enter the extraction kit barcode or control kit barcode, if applicable. For multiple
samples or controls, select the samples or controls, then click (@ Assign Kit Barcodes. In
the Assign Kit Barcodes dialog box, enter the kit barcode for the samples, and if applicable,
enter the barcode for the no template control.

If needed, you can enter the barcodes manually.

b. Modify the concentration of samples, if needed. For a single sample, in the row of the sample
of interest, in the Conc. (ng/pl) column, edit the concentration.

To modify the concentration of multiple samples, select the samples of interest, then click
@ Edit Concentration. In the Bulk Edit dialog box, enter the concentration for all selected
samples, then click Submit. The concentration for each selected sample is updated to the
new value.

The sequencer automatically dilutes the sample to the target concentration during the run if
either of the following is true:

* The sample concentration is <1,024.00X the target concentration for an assay that
performs 4 reactions per library.

* The sample concentration is <40.00X the target concentration for an assay that performs
6 reactions per library strip.

If a sample concentration is >1,024.00X or 40.00X the target concentration, depending on the
assay, you need to manually dilute the sample to the target concentration, or to a value within
range for automated dilution before loading on the sample plate.

Note: The sample volume that is required for library preparation is not adjustable. The volume
depends on the number of primer pools in the assay, sample type, and library chemistry.

c. Ensure that sample plate information is correct, then click Next.

6. Inthe Review step, review the run plan summary, then click Save & Print to print the run setup
guide, if desired. Click Save to save the run without printing.

Note: To print the run setup guide, you need to allow pop-ups in the browser.

The run plan summary lists the following details.
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* the consumables that are required for this * where to load samples and primer pool
run tubes
* how much sample volume to load ® details about the assay.

Note: If you are using an assay with lon AmpliSeg™ HD library chemistry, the primer pool positions
show that HD primer pools occupy both rows:

Primer Tube Positions

1 2 3 4 5 6 7 8
1 2 3 4 5 [ f 8
1. OPA DNA w2.8.0-0.0.2 [ 100085165: OPA Pool 1] 2. OPA DNA w2.8,0-0.0.2 [ 100085165: OPA Poal 1]
3. OPA DNA Fus w2.8.0-0.0.2 [ 100085165: OPA Pool 1] 4. OPA DNA Fus w2.8.0-0.0.2 [ 100085165: OPA Pool 1]
5. OPA Fusions w2.8,0-0,0,2 [ 100085165 OPA Pool 1 ] 6, OPA Fusions w2.8,0-0.0.2 | 100085165: OPA Pool 1 |
7. OPA DNA Fus w2.8.0-0.0.1 [ 100085165: OPA Pool 1] l 8. OPA DNA Fus w2.8.0-0.0.1 [ 100085165: OPA Pool 1]

@ The position of the primer tubes.
@ The legend for the image.

In the example outlined in red, primer tube 7 contains OPA Pool 1 for the OPA DNA Fusion assay, in the seventh
position from the left.

After saving, the run appears in the Manage Runs screen in the run list with the name you
specified.

After you select the run and load the sequencer, the run is started on the sequencer screen.

When the sequencing run is complete, you can recover the leftover volume from each library that was
prepared in the run. For more information to find, recover, and purify the leftover library preparations,
see the Genexus™ Integrated Sequencer User Guide.

Plan a Library to Result run

You can plan runs for sequencing that start with libraries. In Genexus™ Software 6.6 and later, this is
called a Library to Result run. Before you can plan a Library to Result run, you must first enter sample
information and prepare a library batch that associates an assay with the library batch. The library batch
must be created with the assay to be used in the run. The assay specifies the barcode set that was
used to prepare the sample libraries.

For more information, see “Enter and manage library batches” on page 54.

If the sample libraries were prepared using a barcode set that is not specified in an assay you want to
use in the run, you need to do the following:

* Create a new assay, or copy an existing assay, and specify the new barcode set in assay setup.
* Prepare a library batch that selects the new assay.
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For more information, see “Create an assay (manager/administrator)” on page 220, “Copy an assay
(manager/administrator)” on page 222, and “Prepare a library batch” on page 54.

Genexus™ Software guides you through the four steps of planning a Library to Result run: Setup,
Assays, Library Batches, and Review. You can view progress through the steps in the upper left
corner of the Runs / Library to Result screen.

1. In the menu bar, click Runs » Library to Result.

Note: You can also click + Library to Result in the Runs / Manage Runs screen.

2. In the Setup step, enter a name for the run, then configure the reporting options.

a. In Run Name, enter a unique name.

The name is limited to 50 characters and no spaces are allowed.

b. (Optional) In the Reporting (Optional) section, ensure that Generate Report is enabled to
generate a variant report using the default report template.

c. (Optional) In the Reporting (Optional) section, enable Upload BAM files to Server to upload
BAM files to another Genexus™ Integrated Sequencer or to lon Reporter™ Software.

Option

Description

Upload BAM files to
another Genexus™
Integrated
Sequencer.

In the dropdown lists that appear, select the Genexus™ Software account
and the software version.

To configure a Genexus™ Software account that you can use for data
uploads, click Set up Account. For more information, see “Register
Genexus™ Software accounts (manager/administrator)” on page 301.

Automatically
upload data for
further analysis
with lon Reporter™
Software.

In the dropdown lists that appear, select the lon Reporter™ Software
account and software version.

To configure an lon Reporter™ Software account that you can use for data
uploads, click Set up Account.

Note: To transfer data to lon Reporter™ Software, you need to add one or
more lon Reporter™ Software accounts in Genexus™ Software. To configure
an lon Reporter™ Software account that you can use for data uploads, see
the lon Reporter™ Software help system, or the lon Reporter™ Software
5.18 User Guide (Pub. No. MAN0024776), and “Register Genexus™
Software accounts (manager/administrator)” on page 301.

Alternatively, you can upload BAM files to another Genexus™ Integrated Sequencer or to lon
Reporter™ Software after a run is successfully completed. For more information, see “Upload
results files to another Genexus™ Integrated Sequencer” on page 196 and “Upload results
files to lon Reporter™ Software” on page 197.

d. Click Next.

If a chip is installed in the sequencer, the Chip View graphic in the lower left corner indicates
the lanes that are available for sequencing.
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3. In the Assays step, select one or more assays that you want to include in the run.

For the assay to be selectable at this step, you need to have prepared a library batch that assigns
the assay to the batch. The assay specifies the barcode set that was used to prepare the sample
libraries.

a. Use the Y (Filter) tools in table column headings to find assays of interest, if desired.
For more information, see “Find the assay that you want to use in a run plan” on page 80.

b. In the Research Application column for the assay of interest, select one or more research
applications, such as DNA and Fusions, to include each selected research application for the
assay in the run plan.

After you select an assay and the research application for the assay, the list is filtered to show
compatible assays that can be selected and run at the same time.

Note: To create a new assay, see Chapter 8, “Create and manage assays (manager/
administrator)”.

c. If more assays are included in the run, repeat substep 3b for each extra assay.
d. Click Next.

4. In the Library Batches step, select the library batch that you want to use in the run, then click
Next.

Note: Only one library batch can be selected per assay. However, you can plan a library run that
uses multiple assays if you select multiple compatible assays in the Assays step.

a. If you selected the Upload BAM files to Server reporting option in the Setup step, make the
following selections from the Genexus Workflow or lon Reporter Workflow dropdown list.

* Select Upload Only to upload sample data to the selected software account
automatically after run completion.

* Select the desired Genexus™ Software assay or lon Reporter™ Software analysis workflow
to upload sample data and perform an analysis in the target software automatically after
run completion.

Note: In order for the lon Reporter™ Software analysis workflow to appear in the list, you
must tag the analysis workflow for use with the lonReporterUploader plugin. For more
information, see the lon Reporter™ Software 5.18 User Guide (Pub. No. MAN0024776).

The Chip View updates to show the lanes to be used in the run as green. Lane usage is calculated
based on the number of samples and minimum reads per sample entered at assay setup.
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lon Torrent™ GX5™ Chip lon Torrent™ GX5™ Chip

B OC/w3DNAFus 4 OCAv3 DNA Fus 7
| ame W5.0.2 Samples W02 Sampies

@ Green lane color denotes lane usage and sample assignment within lane capacity.
@ Red lane color denotes sample assignment that exceeds lane capacity.

If the minimum reads per sample x number of samples exceeds the chip or lane well capacity,

a dialog box appears after you click Next asking you to confirm that you want to continue. After
clicking Yes, the Chip View updates and shows the lane color as red instead of green. In the
example shown at right, seven samples were included in a library batch instead of four. The run is
allowed if the lane capacity is exceeded, but you may not obtain the required reads per sample to
pass QC metrics.

5. In the Review step, review the run plan summary.

* C(Click Save and Print to print the run setup guide.
¢ Click Save to save the run without printing.

Note: To print the run setup guide, you need to allow pop-ups in the browser.

The run plan summary lists the consumables that are required for the run, where to load the library
batch on the sample plate, and how much library volume to load.

The run appears in the run list on the Manage Runs screen with the name you specified.

After you select the run and load the sequencer, the run is started on the sequencer screen.

Plan a BAM to Result run

Before you can plan a BAM to Result run, you must enter BAM samples into Genexus™ Software. For
more information, see “Upload a BAM file to create a sample or samples” on page 35.

Planning a run to analyze BAM samples is organized into steps: Assays, Samples, and Review. You
can view progress through the steps in the upper left corner of the Runs / BAM to Result screen.

1. In the menu bar, click Runs » BAM to Result.

Note: You can also click 4+~ BAM to Result in the Runs / Manage Runs screen.

2. In the Assays step, enter or make the following selections.
a. Enter a unique name.
The name is limited to 50 characters and no spaces are allowed.
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b. Use the Y (Filter) tools in table column headings to find assays of interest, if desired.
For more information, see “Find the assay that you want to use in a run plan” on page 80.

c. In the Research Application column for the assay of interest, select the research application,
such as DNA and Fusions or DNA, to include the selected research application for the assay
in the run plan.

You can select only one research application of an assay per run.
d. Click Next.

3. In the Samples step, select the BAM samples from the list that you want to analyze, then click
Assign.

Note: Only BAM samples that are compatible with the selected assay are listed. Compatibility is
determined by the sample type, such as DNA or DNA and Fusion.

a. If needed, click ® in an assigned sampile tile to remove the sample from the plan.
b. Click Next.

4. In the Review step, review the samples in the run plan summary, then click Save and Launch.

The run is listed in the Results / Run Results screen. The run is launched or the run is queued if
other runs are in progress.

Find the assay that you want to use in a run plan

You can search and filter the list of assays when you plan a run to help you find the assay that you want
to use in a run plan in Genexus™ Software.

For information to search for an assay by a unique identifier, such as the name of the assay, see
“Search for an assay to use in a run plan” on page 81.

For information to filter assays by a common trait, such as the analysis version, see “Filter the list of
assays shown when you plan a run” on page 82.
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Search for an assay to use in a run plan

You can search for an assay with keywords or text that are included in the name or full name of an
assay to help find the assay that you want to use in a run plan.

IMPORTANT! Search terms must adhere to the following rules.

. An asterisk (*) is not allowed in the search field for use as a wildcard.

. Searches are case-insensitive, that is, both upper-case and lower-cases letters are found regardless
the case of search term letters.

. Searches find every occurrence of a continuous string. For example, a search for demo in analysis
names returns a list of all analysis with a name that includes demo. For example, demo1, demo2,
and so on.

. Spaces are removed during searches, and therefore are not recommended. For example, a search for
demo 1 would return results only for data that includes the string demo1.

1. In the menu bar, click Runs, then click Sample to Result, Nucleic Acid to Result, Library to
Result, or BAM to Result, based on the type of run that you want to plan.

2. Enter and make the selections in the Setup step, if applicable, then click Next.
3. In the Assays step, in the Assay Full Name column heading, click Y (Filter).

4. In the search field, enter a full or partial assay name of at least 3 characters.

When you have entered at least 3 characters, the filter dialog box limits the list in the filter dialog
box based on the entry.

5. In the filter dialog box, select assays from the limited list.

* Select a checkbox next to an assay name to select one or more assays.
¢ Click Select All to select all of the assays in the filter dialog box.
* C(Click Clear to close the filter dialog box.

6. Click Filter.
In the column heading, (Filter) changes color to indicate that a filter is applied.

The filtered list of assays is shown in the Assays step. You can select the assay of interest from the
limited list and proceed through the remaining steps for the run plan. see “Plan a Sample to Result run”
on page 66, “Plan a Nucleic Acid to Result run” on page 72, “Plan a Library to Result run” on page 76,
or “Plan a BAM to Result run” on page 79.

Click {x] Clear Filters to remove all filters and view the full list of assays.
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Filter the list of assays shown when you plan a run

When you plan a run in Genexus™ Software, you can apply filters to narrow the list of assays that are
shown to help find the assay that you want to use in the run plan.

1. In the menu bar, click Runs, then click Sample to Result, Nucleic Acid to Result, Library to
Result, or BAM to Result, based on the type of run that you want to plan.

2. Enter and make the selections in the Setup step, if applicable, then click Next.

3. Select from the filter and search options in the column heading of interest.

Option Description

List assays a. Click Y (Filter) in the Analysis Version column.
according to the

analysis version b. Select one or more of the versions that are shown, then click Filter.

Listassays a. Click Y (Filter) in the Chip Type column.

according to chip . - AL . - .

type b. Select lon Torrent™ GX5™ Chip or lon Torrent™ GX7™ Chip then click
Filter.

List assays a. Click Y (Filter) in the Library Chemistry column.

according to library b. Select the lib hemistry-

chemistry . Select the library chemistry:

¢ AmpliSeq - The standard library preparation chemistry for targeted
next-generation sequencing.

¢ AmpliSeq HD - High sensitivity library preparation chemistry for
targeted next-generation sequencing with unique molecular tags to
reduce the number of false positives and improve confidence in
variant calling.

c. Click Filter.

4. (Optional) Click <] Clear Filters to return to the entire list of assays.

5. In the shortened list of assays, select one or more checkboxes in the Research Application
column for each assay that you want to add to the run, then click Next.

6. Click the Filter Assays By dropdown menu, if applicable, then select Assigned to list only the
assays that you have selected for the run plan.

* C(Click Filter Assays By » All dropdown menu, to show all assays again, if desired.

You can proceed through the remaining steps for the run plan. For more information, see “Plan a
Sample to Result run” on page 66, “Plan a Nucleic Acid to Result run” on page 72, “Plan a Library to
Result run” on page 76, or “Plan a BAM to Result run” on page 79.
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Manage runs

Run plans are listed in the Runs / Manage Runs screen. The most recently created run is on the top of
the list. Only runs that have not started are listed.

In this screen, you can:

Plan a run. e Edit arun plan.
Sort and search the list of run plans. ® Delete a run plan.
Review and print a run plan. * View, add, or delete the notes for a run plan.

View the audit trail of a run plan.

View a run plan

You can view detailed run plan information in Genexus™ Software.

—

In the menu bar, click Runs » Manage Runs.

In the Manage Runs screen, click the run name of interest.
Run plan details are shown in the run plan summary pane. For more information, see “Run plan
details” on page 83.

When you are finished viewing the run plan details, click another run name to view details for
another run plan, or click X (Close) to return to the Manage Runs screen.

(Optional) Click & Print to print the information about the run.
To print the run plan, you must allow pop-ups in the browser.

You can click --- (More Options) to perform more actions, such as edit, add notes, or audit the run
plan. The actions for each run plan are also available in the Manage Runs screen when you place the
pointer over the row of a run name. For more information, see “Edit a run” on page 86, “Add a note to
a run” on page 86, “Review and download a run history” on page 85.

Run plan details

Detailed run plan information is shown in the run plan summary pane.

Run plan detail Description

Generate Report Indicates if a report is automatically generated for the run.

Server The lon Reporter™ Software account or the Genexus™ Software account and
the software version that was selected for uploading BAM files when the run
is complete.

Run Status The run status. For example, Planned or Purification Planned.

Run Start Date This information is available when the run is started.

Run Completion Date This information is available when the run is completed.
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(continued)

Run plan detail Description

Sequencing!']

Consumables Required For | A list of the required consumables, for example, the chip and barcodes. The

This Run quantity of each consumable is shown in parentheses before the name of the
consumable.
Consumables Installed A list of consumables installed on the sequencer and available for the run.

Ready To Use

Primer Tube Positions An image that shows the locations of the primer pool tubes.

Sample Locations Detailed sample information and an image that shows sample locations on
the 96-well plate. For more information, see “The run summary” on page 148.

Assays

Assay Detailed assay information for each assay in the run. For more information,

see “The run summary” on page 148.

' The Sequencing section is collapsible and expandable.

Additional information for Sample to Result runs

Run plan detail Description

Purification['-2

Consumables Required For A list of the required consumables. For example, the Quantitation Plate
Purification Batch x and Quantitation Tubes. The quantity of each consumabile is shown in
parentheses before the name of the consumable. Information for each
purification batch is listed in a separate table.

Input Sample Locations For Detailed sample information and an image that shows sample locations
Purification Batch x on the 96-well plate. Information for each purification batch is listed in a
separate table.

' The Purification section is collapsible and expandable.
1 For information about purification batches, see “Integrated nucleic acid isolation in Sample to Result runs” on page 66.

Print a run plan

You can print detailed run plan information in Genexus™ Software.

1. In the menu bar, click Runs » Manage Runs.
2. In the Manage Runs screen, click a run name in the list.

3. Click & Print to print the information about the run plan.
To print the run plan, you must allow pop-ups in the browser.
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Run plan details are shown in the run plan summary pane. You can review the information that was
entered or generated when you created the run. For more information, see “Run plan details” on
page 83.

Review and download a run history

The entire history of a run plan is available to review, export, or print in Genexus™ Software. The history
shows the original run plan values and any new values or activities.

This feature allows you to meet Title 21 CFR Part 11 of Federal Regulations that establishes the
United States Food and Drug Administration regulations on electronic records and signatures, password
policies, and user activity auditing.

1.

2.

In the menu bar, click Runs » Manage Runs.

In the Manage Runs screen, place the pointer over the row of the run plan of interest, then click
Audit.

The Audit Details screen opens with time-stamped audit records that include run plan details and
changes for each action performed on the run plan. Details for the most recent action are shown.

Click the time stamp and action listed in the left pane of the screen to view audit details for other
actions.

Review the audit record.

Details in the audit record

Item Description
User name The name of the person who was signed in when the action was performed.
Run Plan The name of the run plan.

Data Object Name | The data object that is affected by the action.

Action Performed | Actions performed on the run plan include:

* Create
e Edit
Time Stamp The time and date of the action.
ID An identifier to represent a specific action in the audit record. Each action in the

audit record includes a unique identifier.

New Values A list of all values in the run plan. If a value changed as a result of the action, the
new value is shown.

Old Values A list of the previous values in the run plan.

Click Download to generate a PDF file, if needed.

Depending on the browser settings, the software automatically downloads the file or prompts you
to open or save the file.

Click < Back to return to the list of runs.
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Edit a run

You can edit runs that have a run status of Planned or Purification Planned. Parameters that can be
edited include reporting options, assays used in the run, samples included in the run, chip assignment,
and sample concentration.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, place the pointer over the row of the run plan of interest, then click
Edit.

3. In the Edit Sample Run workflow, change the desired settings by navigating through the steps
clicking Next, then click Save.

For more information about the settings, see “Plan a Sample to Result run” on page 66, “Plan a
Nucleic Acid to Result run” on page 72 and “Plan a Library to Result run” on page 76.

Delete a run

You can delete runs from the software.

You must select at least one run in the Manage Runs screen before the option to delete a run appears.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, select one or more runs to delete by selecting the checkbox next to
the run name.

Select all of the runs in the screen by selecting the checkbox above the column.
If needed, click Clear to deselect all of the runs.

3. Click Il Delete.

4. In the Delete Plan message box, click Yes to delete the selected run.

Add a note to a run

You can add a note or notes to Nucleic Acid to Result and Library to Result runs that have a
run status of Planned, or Sample to Result runs that have a run status of Purification Planned in
Genexus™ Software. A note is any written comment or observation that you want to add to the run.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, place the pointer over the row of the run plan of interest, then click
Notes.

3. Inthe Add Notes pane, click + Add Note.
4. Inthe Add Notes dialog box, enter the note.
5. Click Save.

The note appears in the Add Notes pane of a selected run in the list of runs.
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View a run note

You can view the notes that have been added to a run. Run notes are time-stamped written notes to
capture comments or observations for a run that is planned or completed. A run can contain multiple
notes from different users.

You cannot edit run notes. However, you can add multiple notes to a run.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, place the pointer over the row of the run plan of interest, then click
Notes.

3. Review the note or notes information.
Delete a run note

You can delete a run note in Genexus™ Software.

Notes record any written comments or observations for a run plan.

1. In the menu bar, click Runs » Manage Runs.

2. In the Manage Runs screen, place the pointer over the row of the run plan of interest, then click
Notes.

3. Inthe Add Notes pane, in the row of the note you want to delete, click Til (Delete).

The note is no longer listed in the Add Notes dialog box and the note is removed from the software.

Click Close to return to the Manage Samples screen.
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In the Dashboard screen you can view instrument status and details for recent and current runs.
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- Purification  Quantification Library Templating Sequencing Analysis Plugins
Analysis Completed
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Run Completed
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Batch 1: Started

100% Completed

Run

DL_TsBuffer_17
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Templating Completed

lon Torrent™ GX5™ Chip

Run
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Started
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@ The five most recent runs are listed in the left pane.

* You can click the row of a run of interest to view details for the run in the right pane.
* You can click the name of the run to leave the dashboard and view the results for the run.

@ Instruments that are integrated with the software are shown.

@ In the details pane on the right, you can place the pointer over the status for the run to view the progress of the run.

@ For the recent run that is selected in the left pane, each assay for the run is shown. You can click the name of an
assay to leave the dashboard and open the results for the run and view assay metrics.

@ For the recent run that is selected in the left pane, each sample in the run is shown. You can click a sample name to
leave the dashboard and open the sample results.
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View run progress on the instrument

You can view details for the five most recent and current runs in the Dashboard in Genexus™ Software.

Runs that are reanalyzed are listed with & (Reanalysis) after the run name. For more information, see
“Reanalyze a run” on page 193.

1. In the menu bar, click Dashboard.

2. In the Dashboard screen, in the Recent Runs section, view information for recent runs.

Option

Description

View detailed run
result information
for completed

In the left side of the screen, click the run name of interest.

The Run Summary tab opens. For more information, see “The run summary” on
page 148.

runs. In the menu bar, click Dashboard to return to the Dashboard.

View the In the left side of the screen, click the row of the run of interest.

quality control The QC status for the run and for the samples is shown in the details pane in the
information. right side of the screen. For more information, see “QC results” on page 135.

View assay-level
metrics and
results for the
run.

a. In the left side of the screen, click the row of the run of interest.

b. In the run details pane in the right side of the screen, click the assay name of
interest.

The Assay Metrics tab opens. For more information, see “Assay metrics and the
run report” on page 152.

In the menu bar, click Dashboard to return to the Dashboard.

View the sample
results.

a. In the left side of the screen, click the row of the run of interest.

b. In the run details pane in the right side of the screen, click the sample name of
interest.

The Key Findings tab opens. For more information, see “Key findings” on
page 100.

In the menu bar, click Dashboard to return to the Dashboard.
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Option Description

View the progress
of the run.

a. In the left side of the screen, click the row of the run of interest.
b. In the run details pane in the right side of the screen, place the pointer over
the status for the run.

A progress bar for the run is shown. Steps in the run that are complete are listed
with a check mark. Steps that are in progress are shown with a flashing circle.
Steps that remain to be completed are listed in grey. If any failures occur, failed
steps are also listed in grey.

Analysis In Progress

Library Templating Sequencing

@ Completed steps are shown with a check mark. In this example, Library
preparation, Templating, and Sequencing are complete.

@ Steps that are in progress are shown with a flashing circle. In this
example, Analysis is in progress.

@ Steps that remain to be completed are shown in grey. In this example, the
Plugins step remains to be started after Analysis is complete.

Tip: If the recent run includes many samples, limit the samples that are listed. For more
information, see “Filter the list of samples shown in the dashboard” on page 92.
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You can apply filters to shorten the list of samples shown in the Dashboard in Genexus™ Software.
1. In the menu bar, click Dashboard.

2. In the Dashboard screen, in the Recent Runs section, click the row of the run of interest.
Assays and samples in the run are listed in the details pane in the right side of the screen. In
addition, the QC status is shown.

3. In the details pane, filter the list of samples.

Option Description
Shorten the list of Click Y (Filter), select the samples of interest, scroll to the bottom of the
samples. filter dialog box, then click Filter.

(Filter) changes color to indicate that a filter is applied.

Refine the samples shown | In the details pane, in the QC Status section, click Pass to list only
by the QC status of the samples that passed QC metrics or click Fail to list only samples that
sample result. failed QC metrics.

The list of samples is filtered according to the selections.

Click {x] Clear Filters to remove all filters and view the full list of samples.

View the status of an instrument

You can view the status of the Genexus™ Integrated Sequencer and any Genexus™ Purification
Instrument that is integrated with Genexus™ Software.

1. In the menu bar, click Dashboard.

2. In the Dashboard screen, in the Instruments section, view the status of an instrument.
The following information is provided for all integrated instruments.
* instrument name
* run status of the current or most recent run
* PQ status

e A (Alarms)- instrument alarms, if any

If the instrument displays one or more alarms, the number of alarms is shown in parentheses.
You can place the pointer over Alarms to view more information about an alarm.

3. In the Instruments section, in an instrument pane, click Details to view the current or most recent
run name, serial number, the operator, run start and completion times, and instrument alarms, if
any.

Tip: Check the status of a purification instrument for Run completed waiting user input to know
when you must perform an action to proceed through the run.

4. Click C Refresh to update the information.
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Information about connected instruments on the
Dashboard

The following information is available in the Dashboard screen. You can expand the Details section for
each instrument to view more information.

Item Description

Run The name of the run that is in progress or the last completed run on the instrument.

Serial The serial number of the instrument.

Operator The name of the operator who started the run on the instrument.

Started The date and time that the run started on the instrument.

Last Init The last initialization completion date and time.

PQ Status Indicates whether the performance qualification (PQ) status of the instrument is Verified or
Expired.

Next PQ Due | The expiration date of the current PQ verification run. Expiration of the PQ status prevents
the instrument from performing a non-PQ run until a valid PQ run has been performed and
signed off.
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Use the Results menu to review results and data analysis, and to perform data management tasks. You
can view results sorted by sample or by run.

Selection Description
Click Results » Sample Results Select this option to review completed sample results and reports.
Click Results » Run Results Select this option to review completed run results and reports by
assay.

Click Results » Verification Results | Select this option to review data from completed verification runs

that were performed during sequencer installation or performance
qualification.

Results navigation bar overview

94

After you select a run result or a sample result, a results navigation bar appears and allows you to
easily toggle between different results screens for each run. You can quickly switch between run-level
results, assay-level results, and sample-level results for the run. In addition, you can easily find samples
or assays in the run with the search field that appears in each dropdown list.

Assay-level results include assay metrics, such as final read data.

Samples that are run with the same assay in the same run share the same run report. All other results
are specific to the sample and are shown in the sample results.
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Results / OPA1 ¥ / SelectAssay ¥ / Select Sample ¥

Search ’

OPA1 Run Report Run $

Select Sample

Run Name: OPA1l
Samplel_OPA
Run Status: Analysis
Completed Sample2_OPA
Library AmpliSeq HD Sample3_OPA
Chemistry: T
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Callout

Dropdown
menu

Description

Run name

The run name is listed. Multiple runs are listed only if the run has been reanalyzed. For more
information, see “Reanalyze a run” on page 193.

Select Assay

You can click the assay name of interest to view assay metrics for the run.

You can search for or toggle between different assays used in the run. If only one assay is
associated with the run, only one assay name is listed.

Some results from a plugin that are included in the run, such as the customer support
archive plugin, apply to all of the samples for an assay in a run plugin results are comprised
of a consolidation of all of the samples. Results from such assay-level plugins are shown

in the Plugins tab when you select an assay but do not select any samples for the run. For
more information about plugins, see Chapter 11, “Plugins for data analysis”.

You can select Select Assay from the dropdown menu to remove the assay selection.

If you remove the assay and sample selections, the Run Summary tab opens with a
summary of results for the run selected in the Run Results dropdown menu. Assay metrics
are also shown in the Run Report tab. For more information, see “Assay metrics and the
run report” on page 152.

Select
Sample

You can click a sample name to view the sequencing results for the sample. You can click
a different sample name to view other sample results for other samples in the run for the
assay that is selected in Select Assay. The search field allows you to find samples in the
run.

For Sample to Result runs that include a positive control, results for the positive control are
shown when you select Control Sample.

You can select Select Sample from the dropdown menu to remove the sample selection.
If you remove the sample selection, the Assay metrics tab for the selected assay opens. If
you select Select Assay with Select Sample shown, the Run Summary tab opens. Assay
metrics are also shown in the Run Report tab. For more information, see “Assay metrics
and the run report” on page 152.
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Review sample results

In the Results / Sample Results screen, samples that have been sequenced are listed by sample

name.

See “Find sample results” on page 142 for information about how to find sample results of interest.

The following information appears in the Sample Results screen. You can add columns to the Sample
Results table to view more information. For example, you can add a column for Electronic Signatures
to view signature and lock information for variant reports. For more information, see “Customize the
sample results table” on page 141.

Column

Description

Sample Name

The unique identifier created when the sample was entered into the software. Click the
Sample Name to open the Sample Results screen for the sample.

Assay Name

The name of the assay used in the run plan.

Run Name

The unique name of the run given when it was created in the software.

Sample Status

The status of the run or sample (for example: Completed, Running, Failed, Terminated,
Pending, Stalled).

QC Status The QC status of a completed run.
. (Passed) indicates the sample passed all QC metrics.
¢ X (Failed) indicates the sample failed a QC metric.
¢ — (Not Calculated) indicates a sample did not undergo QC analysis.
Started On The date and time when the run was started.
Updated On The date and time when the last action was completed on the run.
Tags Tags that are assigned to the sample are listed.
Updated The information that is shown depends on the type of the assay and whether the option to use

Annotations

the latest annotation is configured in the assay.

* The name and version of the annotation source that is applied to the sample result is
shown when an assay is configured to use the latest annotations but the annotation that
is applied to the results is not the latest annotation source.

* No information is shown in the column (the value is blank) when the latest annotation
source version is applied to the result, regardless of whether the assay is configured to
use the latest annotation source.

* No information is shown in the column (the value is blank) when an assay is configured
to not use the latest annotation source, and instead uses a fixed version of an annotation
source.

* N/Ais shown when an assay does not use an annotation set.

You can also perform the following actions in the Sample Results screen.
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Option Description

Actions Available action links for a sample are shown when you place the pointer over the row of a sample.
* Report—Download the report (available only for samples with a sample status of completed).
For more information, see “Variant report” on page 199.
¢ Assign Tags—Add or remove the tags assigned to a sample result.
For more information, see “Sample tags” on page 46.
¢ Audit—View the audit trail for the run.
For more information, see “Review and download a run history” on page 85.
* Notes—View, add, or delete notes for sample result.

¢ CSA—Download customer support archive (CSA) log files for the run to help with
troubleshooting.
For more information, see “Download a Customer Support Archive” on page 426.

* Reanalyze—Reanalyze a sample from the alignment step when a sample or reanalysis
successfully completes the basecalling step.
For more information, see “Reanalyze a sample” on page 195.

® Variant Audit—View the history of variant classifications.

Actions that | More actions are shown when you select one or more samples.

you can » Assign Tags—Assign a tag or tags to selected sample results in one action. The ©» Assign Tags
perform command appears above the Sample Results table after you select one or more samples.

when you . . GA e : »

select For more information, see “Assign sample tags to multiple sample results” on page 140.
samples * Compare—Compare variant results between multiple samples, or from a single sample over

time. The Compare command is not shown until you select at least two samples.
For more information, see “Compare sample results” on page 162.
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View sequencing results

1. Click Results » Sample Results to view sequencing results, including variant and fusion calls, for
a particular sample.

2. In the Sample Name column, click a sample name.

3. In the Results screen, click the tabs to view the different types of sample-specific results and data.

Tab Description

QC The quality metrics for the sample sequenced in the run. For more information, see “QC results” on
page 135.

Key Findings | An overview of the results for the sample, including Sample Details, Key Metrics, Genes, and
Coverage graphs. For more information, see “Sample summary” on page 37.

Variants Detailed variant results for SNVs/Indels, Fusions, and CNVs. For more information, see “View variant
results” on page 104.

Plugins Results generated from the plugins associated with the assay used to analyze the sequenced
sample. For more information, see Chapter 11, “Plugins for data analysis”.

Reports You can download and generate summaries of run results. There are two types of reports:
* Run reports — include assay metrics and the record of reagents that were used in a run.

* Variant reports — include the variant results for each sample in a sequencing run, reagents used,
and QC evaluation metrics.

For more information, see Chapter 7, “Create, view, and sign reports”.

View key findings

You can view Sample Details, a summary of the metrics for the run, and the Key Variants matrix for
genes assayed in the run in Genexus™ Software.

1. In the menu bar, click Results » Sample Results.
2. In the Sample Name column, click the sample name of interest.

Review the key findings. For more information, see “Sample summary” on page 37.
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Key findings

The Key Findings tab shows details about the sample, a summary of key metrics for the run, and key
variants for genes assayed in the run.

Note: The Key Findings tab is by default the first view that is first shown for sample results.

The information that is displayed depends on the assay that was used in the run.

Sample details

Section

Description

Sample Name

A unique identifier representing the sample.

Collection Date

The date that the sample was collected.

Gender

The biological sex of the sample: Female, Male, or Unknown.

Sample Type

A term that describes the sample, for example, FFPE, DNA, DNA & RNA.

Application Category

The application type of the sample.

Cancer Type

The type of cancer that is represented by the sample.

Cancer Stage

The stage of the cancer from which the sample was collected.

%Cellularity

The percentage of tumor cellularity in the sample. This is a whole number between
1 and 100. The % Cellularity attribute is entered when a sample is created.

This attribute applies only to FFPE samples.

Key metrics

Section

Description

Target Coveragell

Target base coverage
at Nx

The percentage of reference genome bases covered by at least N reads.

Amplicon Summary

Average Base
Coverage Depth

The average number of reads of all targeted reference bases. This is the total number of
base reads on target divided by the number of targeted bases, and therefore includes any
bases that had no coverage.

100
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Section Description
Uniformity Of Base The percentage of bases in all targeted regions (or whole genome) with a depth of
Coverage coverage =20% of the mean read coverage. Cumulative coverage is linearly interpolated

between the nearest integer base read depths.

Percent Reads On

Target

The percentage of filtered reads that are mapped to any targeted region relative to all
reads mapped to the reference. A read is considered on target if at least one aligned
base overlaps at least one target region. If no target regions (file) was specified, this value
will be the percentage of reads passing uniquely mapped and/or non-duplicate filters, or
100% if no filters were specified.

[l Metrics are shown only for analyses that run the coverageAnalysis plugin.

The Key Variants matrix

The Key Variants matrix provides a color-coded visual representation of the variant results. When the
application category of the sample is Solid Tumor, Cancer (Germline) or Hematologic Cancer, the
genes that are shown in the Key Variants matrix are determined by the filter chain and the gene list
applied to the results. You can change the filters that are applied to expand or restrict the genes that are
shown. For more information, see “View the Key Variants matrix” on page 101.

Each tile in the Key Variants matrix represents one gene and indicates whether a variant is detected
or not. Note that a single gene is represented with multiple tiles when there are multiple mutations
detected in that gene.

View the Key Variants matrix

You can view a color-coded visual summary of variant results in Genexus™ Software.

1.

2.

In the menu bar, click Results » Sample Results.

Click a sample name.

The Results screen opens to the Key Findings tab, which shows the Sample Details, Key
Metrics, the Key Variants, and the Coverage Graphs.

Refine the genes that are shown in the Key Variants matrix.

Action

Procedure

Hide the genes that are
not assayed.

Deselect the Not Assayed checkbox.

Refine the genes that
are shown in the Key
Variants matrix.

a. Click Edit Filters.
b. To refine or expand the genes, change one or both of the filters.
¢ Select a different filter chain or no filter chain.
For more information, see “Filter results” on page 122.

* Select a different gene list or no gene list.

For more information, see “Gene lists (manager/administrator)” on
page 244.

c. Click Save.
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Here is an example Key Variants matrix.

SRTestSample0l ¢ Key Findings  Variants Plugins
Sample Details
SRTestSampledl 29APR 2018 Male FEPE Cancer Mon-Small Cell Lung Cancer Frimary
Key Metrics

Amplicon Summary

1705 4 14% 97.05%%

Key Variants @ @ @
| || e Vertants Dutecsed | | Other Wariarts Dewsed | Hons Deteched Fhot Rasayed | Not Assayed (4] OncomineVariants (5.14) filter chain and Non-Small Cell Lung Cancer gene list applied Edit Filters

SNV/Indel ALK BRAF EGFR

niget p.Glyl3Asp
MET MTRK2 NTRK3 ERBE2
NTRK1 RET RO51

@ Key Variants Detected — A gene is present in the gene list, variants are called by the Oncomine™ Variant Annotator,
and the variants are Key Variants. Genes that are called are listed in the Variants tab with Present in the Call
column. Key Variants are listed in the Variants tab, with a value of Yes in the Key Variant column. For more
information about gene lists, see “Gene lists (manager/administrator)” on page 244.

@ Other Variants Detected — A gene is present in the gene list and variants are called by the Oncomine™ Variant
Annotator, but the variants are not Key Variants. Genes that are called are listed in the Variants tab with Present
in the Call column. Variants that are not Key Variants are listed in the Variants tab, with a value of No in the Key
Variant column. For more information about gene lists, see “Gene lists (manager/administrator)” on page 244.

@ None Detected — A gene is present in the gene list but no variants are called by the Oncomine™ Variant Annotator.
@ Not assayed — A gene is present in the gene list, but is not included in the panel used in the assay.
@ Checkbox to hide or show genes that are not assayed.

@ Edit filters allows you to select an available filter chain and gene list. Changes of the filter chain or gene list change
the genes that appear in the Key Variants matrix.

@ Variant Name — The name of the variant. The Variant Name is a hyperlink to the pileup for the variant in the Variants
tab.

Gene tiles in the Key Variants matrix

Each blue tile in the Key Variants matrix represents a variant and summarizes information for the
variant.
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¥

KRAS SNV/Indel |—@
@—— COSM19940
@——N\ Change: p.K117N

Allele Frequency: 0.047
|

®

@ The gene name. @ The number of variant read counts divided by the total
() The Variant Name - link to the variant details in the number of read counts for the sample.
Variants tab. @ The variant type.

@ The amino acid change using Human Genome
Variation Society (HGVS) nomenclature.

View the amplicon coverage

You can view DNA exon amplicon coverage in Genexus™ Software to help you determine whether

the sequencing reads across a gene are uniform and sufficient. The default genes that are shown are
determined by the gene list that is designated as default for the cancer type of the sample. You can also
view amplicon coverage graphs for more genes. These amplicon coverage graphs provide a high-level
overview of coverage. More detailed coverage information is also available in the software.

1. In the menu bar, click Results » Sample Results.

2. Click a sample name to open the Key Findings tab in the Results screen.
3. Scroll to the amplicon Coverage Graphs.

4. Review the coverage graphs.

5. To show coverage graphs for more genes, scroll to the bottom of the screen. Click Show
Coverage for Gene, then select the gene of interest.

6. You can adjust the amplicon coverage graph with the pointer and the buttons in the upper right
corner of each graph. The coverage graphs change to show coverage for the selected gene.

Action Procedure
Zoom in on a region of interest. Click @ one or multiple times.
Zoom out for an expanded view. Click @ one or multiple times.
Revert to the default view. * (Click @ one or multiple times.
¢ Click Reset.
Move the image left or right in the screen. | After you zoom in, click-drag at any position in the image.

Example amplicon coverage graph

Here is an example of an amplicon coverage graph for the KRAS gene.
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KRAS Coverage
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(1) Base coverage is shown on the y-axis on a logarithmic scale.
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@ The location of the known hotspots are denoted with gray bars.

@ The location and span of the amplicons are represented with orange bars. You can hover the mouse over an orange
bar to view the amplicon name.

@ The location and span of the transcript track is denoted with green bars. You can hover the mouse over the green bar
to view the exon number.

(® The line along the x-axis is broken to indicate that the graph is discontinuous to show exons.
@ The genome coordinate position is shown on the x-axis.

@ Called variants are indicated with a vertical line above the blue coverage plot. The variants noted in the graph depend
on the filter chain applied to the results in the Key Variants matrix. For more information, see “View the Key Variants
matrix” on page 101.

You can place the pointer over the hotspots that are represented with gray lines to view the hotspot name.
@ You can adjust the amplicon coverage graph. For more information, see “View the amplicon coverage” on page 103.

View variant results

You can view detailed variant results in the Variants table. In the default view, all variants are listed. You
can download the information for the variants in XLS or TSV format.

You can make changes to the filter chains that are applied to the variants. For more information, see
“Filter results with a filter chain” on page 123.

You can also limit the types of variants that are shown and toggle between different variant results:
SNVs/Indels, Fusions, and CNVs.

Variant Tables

Variant type Description

SNVs/Indels| ® SNVs: missense and nonsense single-nucleotide variants. Multi-nucleotide variants are
also included.

* |ndels: insertion and deletion variants.

For more information, see “View SNV/INDEL results” on page 105.
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Variant Tables (continued)

Variant type Description

Fusions Translocations of genetic material.

For more information, see “View fusion results” on page 111.

CNVs Copy number variations (CNVs) are variations of the number of copies of a given gene.

For more information, see “View CNV results” on page 118.

View SNV/INDEL results

The SNVs/Indels table lists the calls and other information for the SNV and INDEL variants that are
analyzed in each sample in a run.

1. In the menu bar, click Results » Sample Results.
2. Click a sample name to open the Results screen.
3. Click the Variants tab.

4. Click SNVs/Indels to view the SNVs/Indels table.
For more information about the data shown in the table, see “SNVs/Indels table” on page 105.

5. Click Export in the upper right corner of the screen to export the results data in XLS or TSV format,
if needed.

The information that is included in the file is based on the gene list, the filters that are applied to
each column, and filter chain that is applied.

* The file in XLS format contains the information that is shown in the SNV/Indels variant table.

* The file in tab-separated value format (TSV) format contains the information that is shown
in the SNV/Indels variant table, and information for table columns that are available but not
currently shown in the SNV/Indels table. The file also includes information that is listed in the
Annotations table.

SNVs/Indels table

The data displayed in the SNVs/Indels table depends on the assay that was used in the run.

You can filter the results list in the table using filtering tools and filter chains. For more information, see
“Filter results” on page 122.

Column Description

User Classifications User-defined classification to select from the list.

For more information, see “Create and assign variant classifications” on page 127.

Variant ID The name of the hotspot as defined in the Browser Extensible Data (BED) file.

Click the link to view more annotation information. For more information, see “View more
annotations and annotation sources” on page 135.

Variant Name The name of the variant.
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(continued)
Column Description
Key Variant Indicates whether the variant is a key variant.
Possible values are Yes or No.
This information is available if the Apply Oncomine Variant Annotations checkbox is
selected in the assay used in the run.
Locus The chromosome and position of the detected variant.

Oncomine Variant
Class

The type of SNV or INDEL at the locus based on Oncomine™ annotations.

This information is available if the Apply Oncomine Variant Annotations checkbox is
selected in the assay used in the run.

Oncomine Gene

The change in molecular function of the altered gene product due to the mutation, based

Class on Oncomine™ annotations:
* Gain-of-function—The altered gene product has a new molecular function or pattern
of gene expression compared to the wild-type gene
* Loss-of-function—The altered gene product lacks the molecular function of the wild-
type gene
This information is available if the Apply Oncomine Variant Annotations checkbox is
selected in the assay used in the run.
Gene The gene name.
AA Change Identification of the amino acid change using Human Genome Variation Society (HGVS)
nomenclature.
Ref The reference base or bases at that locus.
Alt The alternate base or bases at that locus.
Type The type of variant that is detected.

* snp (single nucleotide polymorphism)
*  mnp (multi-nucleotide polymorphism)
* ins (insertion)

* del (deletion)

* complex

e FLT3-ITD
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(continued)
Column Description
Call Indicates the presence or absence of an SNV/Indel variant. When the default filter chain
is applied, only the variant calls that are designated with PRESENT (HOMOZYGOUS) or
PRESENT (HETEROZYGOUS) are displayed in the results table. To view all calls, including
calls that do not pass the required filter thresholds, apply the No Filter option or download
the Variants (VCF) file (see “Results files” on page 172).
¢ PRESENT (HOMOZYGOUS) or PRESENT (HETEROZYGOUS)—Indicates a high
confidence call that passes all filter thresholds at a given variant position.
— When the default filter chain is applied, PRESENT (HOMOZYGOUS) or PRESENT
(HETEROZYGOUS) indicates the presence of the ALT (alternative) allele.
— When the No Filter option is applied or when viewing the Variants (VCF) file,
Present does not imply the presence of the ALT (alternative) allele. To infer the
presence of the ALT allele, see the Alt column.
* NO CALL—Although some evidence for the presence of a variant exists, the call does
not pass one or more filters that are required for a high confidence variant call.
e ABSENT—Indicates that the variant is unlikely to be present in the sample.
Call Details The reason why a variant is reported as NO CALL.

Phred QUAL Score

The relative probability of either the "reference" hypothesis interval [0,cutoff], or the
"variant" hypothesis interval [cutoff,1], Phred-scaled (-10*log10). A higher score means
more evidence for the variant call.

Raw Read Depth

Total read coverage across amplicon containing SNV/Indel hotspot locations. Count of
chip-level reads aligned at this locus that participate in variant calling.

Effective Read Depth

The number of reads covering the position.

Alt Allele Read The number of reads containing the alternate allele.
Counts

Coverage The number of total reads at a locus, wild-type + alt allele.
Nuc Change The position and identity of the nucleic acid change.

Allele Frequency

The number of variant read counts divided by the total number of read counts for the
sample.

Allele Frequency (%)

The allele frequency, represented as a percentage.

Allele Ratio The relative frequency of each allele.
Mut/WT The ratio of mutant allele to wild-type allele.
Zygosity Describes whether the variant is homozygous (0) or heterozygous (1).

Filtered Read
Coverage

Coverage at the position considering only filtered reads.

Allele read Count

The number of reads detected for the allele. The Allele Read Count filter sets the minimum
count of the genotype alleles.
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(continued)

Column

Description

Raw Alt Allele Read
Counts

The number of unfiltered reads containing the alternate allele.

PPA Possible Polyploidy Alleles (PPA).
A value of Yes indicates variants that are PPA alleles. A value of No indicates variants that
are not PPA alleles.

P-Value The probability value for the detection of variant calls.

Mol Depthl'] The reports number of interrogated DNA molecules containing target. This metric defines

the limit of detection at a hotspot position in a particular run and sample. For reference
calls, molecular depth provides a measurable metric that serves as confirmation of variant
absence among a large number of interrogated molecules. For instance, if molecular depth
is 21,500, you can have high confidence that no variant is present at =0.2% variant allele
frequency. If molecular depth is =2,500, you can have high confidence that no variant is
present at =0.1% variant allele frequency.

WT Mol Countsl']

The number of detected molecules containing the wildtype allele.

Alt Allele Mol
Countsl!l

The number of detected molecules containing the alternate allele.

Mol Freq %!

Molecular frequency percentage. The percentage of alternate allele reads over total reads
at the locus.

% LODI]

the limit of detection (LOD) of a variant allele expressed as a percentage of the WT allele.
LOD is the lowest possible variant frequency in the sample that can be detected by the
system with a true positive rate greater than 98% for FFPE samples or 95% for cfTNA
samples. LOD is dependent on the molecular read depth at the locus. %LOD is reported
when there are no variant calls for the gene.

' Column appears only in analyses of lon AmpliSeq™ HD sequencing data.

View TMB results

You can view graphs and charts in Genexus™ Software for some assays to help you visualize the
amount and type of tumor mutational burden (TMB).

1. In the menu bar, click Results » Sample Results.

2. In the Sample name column, click the name of the sample of interest.

3. Click the Variants tab, then click SNVs/Indels.

The SNVs/Indels table opens to display SNV/Indel results. For more information, see “View SNV/
INDEL results” on page 105.

4. In the top right corner of the screen, click Visualization » TMB, then review the TMB plots.

To return to the table view of SNV/Indel, click XX (Remove) next to the Visualization dropdown menu.

108
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Example results for tumor mutational burden

Germline and Somatic Variants histogram

This histogram shows the frequency distribution of allele 610
ratio for total called germline and somatic variants. 560
Listed below the figure is the combined total of called 480

germline and somatic variants. The value is reported in
the statistic.txt file as Variant count (Germline
+ somatic). For more information, see “QC step assay

No. of variants
B
=

options” on page 229. 160
Only Somatic Variants histogram N
This histogram shows the frequency distribution of allele o4
ratio for only somatic mutations as determined by the %
selected TMB filter chain. Metrics that are listed below the P

graph are as follows.

o]

* The number of Total Somatic Variants reported in
the statistic. txt file as Total Somatic Filtered
Variants Count (numerator for TMB calculation).

¢ Of the Total Somatic Variants, the number of SNVs : l .
that are determined to be nonsynonymous (detrimental) o0 o2 T o L
and synonymous (non-detrimental) as annotated by
the software. Values are reported by different Genexus™ Software annotation types in the

statistic.txt file.

* The number of detected somatic variants found in the COSMIC database. The value is reported in
the statistic. txt file as COSMIC Annotated Somatic Variants.

Ma. of Variants

-...
4

Substitution Type and Context of Somatic Mutations

No. of Mutations

| ]| IIII “ll" II I
< < Qo
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Reference Base with 5' (Left) and 3’ (Right) Bases

C>A B T>A
C>G T>C
B C>T T>G

Somatic mutations can be divided into 6 base substitution classes (that is, C>A, C>G, C>T, T>A, T>C, T>G) based on
their substitution type. After incorporating information on the bases immediately 5’ and 3’ to each mutated base, 96
possible mutation types are in this classification. These 96 mutation types are represented on the x-axis, and variant
frequency for mutation type on the y-axis. Bars for each substitution class are grouped and displayed with different color.
A summary TXT file of these results is also available.
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Substitution Type of Somatic Mutations

A pie chart dividing somatic mutations into 6 base substitution classes (that is, C>A, C>G, C>T, T>A,
T>C, T>G) based on their substitution type.

49.1%

C>T
\ 0.9% C>G
755 [ C>A
B 7>G
| T>C

T>A

8.5%

30.2%

Signature Pattern of Somatic Mutations
A pie chart dividing somatic mutations in groups consistent with specific mechanisms.

18.9%
C>T at [AGICG

C>T at [CT]CG

C>T at NCC,CC[ACT], TC[ACT]
C>T at other sites

C>A

T>Aand T>C

Rest

13.2% 13.2%

75%

9.4%

34%

In the pie chart, a small fraction of multiple signature types can be observed in the sample. However,
significant dominance of a single signature pattern often correlates to the respective tumor type. For
example, 56.7% of the variants detect