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1 Introduction

Thank you for choosing GeneRead™ Link software. We are confident that this software will
become an integral part of your laboratory.

1.1 About This Manual

This user manual is for the operation of GeneRead Link with the GeneReader™ NGS System
workflow. Before using GeneRead Link software, it is essential that you read this user manual

carefully.

This user manual provides information about the GeneRead Link software in the following
sections:

Introduction| +2

Safety Information| 22
General Description| 32
Preliminary Tasks| 42
Logging Inf s

General Software Usage/[ 62
GeneReader NGS System Workflow[ 721
Environments| 2

9. Troubleshooting[ 2

10. Appendix| 10-

11. Glossary[ 113

12. License Terms| 12

© N gk wdhd~
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1.2 General Information

Technical assistance

At QIAGEN® we pride ourselves on the quality and availability of our technical support. If you
have any questions or experience any difficulties regarding GeneRead Link software or
QIAGEN products in general, do not hesitate to contact us.

QIAGEN customers are a valuable source of information regarding our products. We
encourage you to contact us if you have any suggestions or feedback concerning our
products.

For technical assistance, contact QIAGEN Technical Services.

For up-to-date information about GeneRead Link software, visit www.qgiagen.com.

Policy statement

Iltis the policy of QIAGEN to improve products as new techniques and components become
available. QIAGEN reserves the right to change specifications at any time. In an effort to
produce useful and appropriate documentation, we appreciate your comments on this user
manual. Please contact QIAGEN Technical Services (contact details available at
www.giagen.com).

Version management

This document is the GeneRead Link Software User Manual for use with GeneRead Link
software version 2.0.

1.3 Intended use of GeneRead Link

GeneRead Link is a middleware software that is intended to provide bidirectional connectivity
with a Laboratory Information Management System (LIMS) and specific QIAGEN instruments
and software used with the GeneReader NGS System workflow.

GeneRead Link version 2.0 is for use with the GeneReader for Advanced Process Flow
(APF) instrument configuration.

GeneRead Link is intended for Research Use Only. Not for use in diagnostic procedures.
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14 Training for GeneRead Link Users

Customers are trained by a QIAGEN representative upon installation of the GeneRead Link
software. The training covers general operation of the system including user management,
configuration of laboratory settings and workflow settings, test orders, archive, and the
GeneReader NGS System workflow.

QIAGEN can also provide further training when necessary, such as after software updates, or
for new laboratory personnel. Please contact QIAGEN Technical Services for more
information about retraining.
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2 Safety Information

The instructions and safety information in this user manual must be followed to ensure safe
operation of GeneRead Link software.

The following type of safety information appears in this user manual.

WARNING

A

The term WARNING is used to inform you about situations that could result in
personal injury to you or others.
Note: Details about these circumstances are given in a box like this one.

2.1 Proper Use

GeneRead Link software must be operated by personnel familiar with the use of the
associated QIAGEN instrumentation. Personnel must have been trained in its use or have
read and demonstrated an understanding of this manual.

GeneRead Link software may only be installed by QIAGEN Technical Services.
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3 General Description

GeneRead Link connects any Laboratory Information System (LIS) or Laboratory Information
Management System (LIMS) to the instruments and software of the GeneReader NGS
System.

GeneRead Link combines workflow management and workflow automation features into a
single software product. The workflow management features allow laboratory staff to execute,
monitor and track the GeneReader NGS System workflow in a user-friendly environment that
offers user guidance. The workflow automation features maximize efficiency by automatically
exchanging data between the instruments and other systems used in the workflow.

GeneRead Link software performs the following tasks:

e GeneRead Link receives test orders from LIMS, or alternatively allows the user to create
test orders manually in GeneRead Link. The ordered sample is placed in the start queue of
the GeneReader NGS System workflow for the respective specimen type.

e GeneRead Link creates LIMS responses from the results of the GeneReader NGS System
workflow for all tests ordered by LIMS and transfers the results back to LIMS.

e GeneRead Link supports the lab user throughout the workflow with a step-by-step guidance
and operating instructions through all required steps, from preparing the sample to
obtaining the result. Instruments and software required for a workflow are connected to
GeneRead Link in order to eliminate errors during manual data transfer, and to improve the
laboratory’s efficiency.

e GeneRead Link archives all instrument result files and reports from the connected
instruments in a database or indexed file system to ensure full traceability of all process
steps. The archive supports the search for archived result files based on various search
criteria and allows result files to be displayed, stored and printed.

e GeneRead Link offers a sample tracking environment that provides an overview of all
samples which are processed on the system. It shows the current and all past process
steps of a sample and provides information on status and result of the sample as soon as
they are available. It identifies all data associated with a sample (e.g. lot number of reagent
or assay), keeps record of the sample information and identifies samples based on search
criteria.

e GeneRead Link helps the laboratory to trace the chain of custody by providing a process
report documenting all actions performed on the sample though the entire workflow.
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The following figure shows a typical hardware deployment of the software components that
are required for the GeneReader NGS System workflow with GeneRead Link:

GeneRead GeneReader PC and primary
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The figure above shows an example of the integration of GeneRead Link software into the
GeneReader NGS System and with a LIMS. It also shows the exchange of data between the
software components.

Note: Connection to LIMS is optional. GeneRead Link can be operated with or without a
LIMS connection based on the laboratory’'s needs. The deployment can be different
depending on the infrastructure of the laboratory, especially if more than one GeneRead
QIAcube® instrument or more than one GeneReader is connected to GeneRead Link.
During installation, QIAGEN Technical Services, in collaboration with your IT personnel, will
create the system setup that best fits the laboratory.

The GeneRead Link server is installed on a virtual machine. The virtual machine hosts the
operating system, the GeneRead Link software, the GeneRead Link database and the
transfer folder for GeneReader FASTQ files. An external file repository holds the experiment
result data such as FASTQ files, variant calling files (vcf), reports, QC data and images.

GeneRead Link provides a web interface. The Ul runs in a web browser and can be
accessed from any device in the laboratory running standard browser software. Work
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instructions provided by GeneRead Link can be printed using a standard printer connected to
the device running the browser.

GeneRead Link connects to GeneRead QlAcube, GeneReader and QIAGEN Clinical Insight
(QCITM) Analyze for automated data transfer:

e GeneRead QlAcube:

The lab technician prepares a run on the GeneRead QIAcube. The lab technican uses the
GeneRead QIAcube software to query GeneRead Link for library pools waiting to be
processed. The lab technician picks the library pools to be included in the run. When the run
is finished, GeneRead QIAcube uploads the run report to GeneRead Link.

e GeneReader:

The lab technician prepares a flow cell on the GeneReader. The lab technicial uses the
GeneReader software to query GeneRead Link for library pools waiting to be sequenced and
picks the one which is cross-linked to the flow cell to be used. When the run of the flow cell is
finished, the GeneReader software uploads the run report to GeneRead Link and points
GeneRead Link to the FASTQ files waiting for transfer.

e QCl Analyze:

As soon as the FASTQ file for a sample is available, GeneRead Link automatically submits
the sample for secondary analysis to QCI Analyze. It then polls QCI Analyze at regular
intervals until the analysis is finished and, as soon as it is, GeneRead Link downloads the
variant calling file (vcf) and the run report.

3.1 System requirements

GeneRead Link is based on a client-server architecture. The core application runs on a
server. The software is accessed and used with a browser.

Recommended browsers are:

Microsoft Windows

 Microsoft® Internet Explorer® 11 or later
 Microsoft® Edge version 44 or later

e Firefox® 72 or later

e Google Chrome™ 80 or later

Screen resolution
The recommended screen resolution is:
e Minimum: 1366*768
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e Maximum width: 1920*unlimited

Note: The GUI s designed for a fixed screen size. In case you cannot see the whole
application screen, increase the size of your browser window. Alternatively zoom in/out using
your browser’s specific command (usually CTRL and + to zoom in/CTRL and - to zoom out).
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4 Preliminary Tasks

Before you can start using GeneRead Link some preliminary tasks must be completed.
These tasks can be accessed via the Configuration environment.

¢ Create users according to your laboratory’s needs. See Configuration/User
Managementm for details.

¢ Set up the network configuration for your LIMS. See Configuration/Lab Settings| 38 for
details.

¢ Define your password policy. See Configuration/Lab Settings | s35 for details.

e Set up the Application required for your tests. See Configuration/GeneReader NGS
System@for details.

e Set up the tests your laboratory wants to order. See Configuration/T ests[ 82" for details.

e Customize the GeneReader NGS System workflow in Configuration/GeneReader NGS

System =)
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3 Logging In
Every user has to authenticate before using GeneRead Link.

Logging in to GeneRead Link

1. Open your browser and open the login page URL (ask your local administrator for the
URL and your login credentials)

2. The GeneRead Link login page opens with user ID and password fields:

GeneRead Link

2.0.0

User ID

admin

Password

t © 2016 QIAGEN GmbH, Hilden, Germany

LOGIN

Enter your login credentials to the corresponding fields User ID and Password
Click Login
The start screen of GeneRead Link is displayed

If this is the first time the customer has logged in there n’@gbe end-user license
agreement dialog box appear. Refer to License Terms| 122

o0 koW

Note: Contact your local administrator if you cannot log in.
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Related topics:
License Terms/ 123

Manaqing Users 818)
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6 General Software Usage

The following chapter describes the general software usage concept of GeneRead Link.

6.1 Use of Color

For an optimal user interaction, GeneRead Link has a specific color concept for presenting
information.

The following table provides an overview of the different colors used in the software and their
dedicated meaning:

Color Description
Light blue The field is interactive and clickable.
Dark blue The field is selected or focused.
Gray The field is read-only and can neither be selected
nor activated.
Yellow The field requires a mandatory user input.

The following Add User dialog gives an explanation of the color concept:

@ Add User
Mcndciow Symbo‘ \

. - User ID ! Password
Interactive field
! ’: Mandatory
First name Confirm password
Interactive field —p[ | I
‘Dark blue':
Selected or focused Last name [Role !
v
Interactive field Email
1 ’ _ [ am [] Locked

Not mandatory

OK

N E Activate user

Interactive button  Interactive button
‘Grey’: Disabled  ‘Blue’: Enabled
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6.2 Displaying Errors and Warnings

Errors and warnings are essential information for the user. These messages pointto a
problem or an erroneous situation. GeneRead Link differentiates between 4 different problem
levels:

Priority Name lcon Description of the Action required by user
functionality

1 System error A combination of not User interaction required
acceptable errors

2 Validation Q An error that occurs due to User interaction required
a missing or invalid user
input

3 Warning A Situation could be User interaction possible,
optimized by further input but not mandatory

4 Information @ A message containing User interaction possible but
additional information not mandatory

about the current situation

Information, validation and warning messages are embedded in the GUI. They are placed
beneath the GUI elements.

Define kit information for primer pools

Kit name Product number Lot number Expiry date

Hit 1234 123123 132015

& The scanned kit does not match with the selected application. Please choose the correct one.
MESSCIQES — @ Please check if kit information is correct. (KIT-003)

@ The entered kit is unknown to the system. Please enter product name manually. (KIT-003)

A list of all error messages can be found in Error Messages 10,

6.3 Working with Tables

Sorting tables

Tables are widely used in GeneRead Link to display data. Sortable tables can be recognized
by the sort indicator icon (=) in one of the column headers. The data in the tables are sorted
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according to this column. Two different icons exist to visualize an ascending or descending
sorting order:

Ascending sorting:

The table is sorted by the selected column in ascending order.
Descending sorting:

The table is sorted by the selected column in descending order.

To toggle the sorting order from ascending to descending or vice versa, click the column
header with the sort indicator icon. To sort the data in the table according to another column,
click the column header of the respective column.

6.4 Hyperlinks

Hyperlinks are used in GeneRead Link to jump to a screen with more detailed information.
For example, the Retrieved Samples table in the Samples environment has a Workflow
step column which shows the workflow step at which a specific sample is currently being
processed.

These workflow steps are displayed as blue hyperlinks. When a hyperlink is clicked the user
is taken directly to the corresponding step in the GeneRead Link environment:
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Workflow step

Library Preparation - In experiment

Sample 1D Application | Order time

|Ge “ dor NGS Sy RD_UMI_RNA_V3_02 Lung RNA 072017 0348

O woretow

|Nmmu|: raction

RO_UMI_RNA_V3_01 Lung RNA 1017/2017 0348
AT 10132017 1314

Datetrom RO_UMI_DNA_V3_02 Lung DA 10013 1304

Filter options Retrieved Samples

RD_UMI_DNA_V3_01 Lung DNA

N
Library Preparation (QlAcube, RNA, V3) J

RNA, V3] | LP_201T1017_01
Parform Target Enrichment PCR &
¥) samples
Analyze PCR amplicons and enter DMA concentration,
Index Sample
Claanup Target Enrichment PCR
1 RO_UMI_RNA V3 01
A\ Assign all sampies to a QC run. (QUC-003) 2 RO_UMLRNA V3 02
Prepare Reaction for Universal PC.
Parform Universal PCR Ampification [m] Index | Sample D Sample type Application
[m] 1 RO_UMI_RNA_V3_01 Sampie Lung RNA
'RD_UMI_RNA_ V302 Sample Lung RNA
Cleanup Universal PCR [m] = =
Perform QC
Cx I a]
Normalize Librar I aCRn |

6.5 Attachments

For documentation purposes, the GeneReader NGS System workflow provides an
attachment feature which allows you to attach any kind of file to an experiment. Click on the

Comments and Attachments tab (.) then Add new attachment button (.) select the
desired file and it will be stored in the internal database. All attachments are displayed in the

Details pane of all workflow steps.
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= Agproval 5 of Approval 14 ¥ Aoprowal 0
Library Prepasution {GiAcube, DNA, V3) Chanup Target Enrichanent PCR LP_2T0707_01 M
Eniter Kit Infoemation S — F— ;
Clseubs 1 *
e e Perform GtAcube ran ki GTAOTI2017 1398
Assign samphe 1% to tube pasitions in shaker rack by drag and drop mm‘?’mw“"m""“‘“

Paetioem Fragmantation, End-Rupait .. Load tubes and rotie idiger ot the indicated postions

. i 4| tample ) mro e rrrs 1 | ) @) [BRo e 2 A )
Perform Adagae Ligation

ITRLE] Ztasmants
Clearug Adaprer-ligated DHA " 3
10 4
] 5 " Add rew amachmest_|

Prapare Reactions for Target Ennch... s . " Addrew »

. |
Peeform Tarpet Enichment PCR & Po... . H

Fiun status informatian
Prepare Reaction for Universal PCR. P e n |
Partoem Universal FCR Ampldieation © Fun taked i
]
Clearwp Universal PCR 5
Perfeem GC g
Mormalize Libraries
[ Add new attachment... ] Comments and Attachments

The following sections describe the general elements of the GeneRead Link user interface.
6.6.1 Main Toolbar

The main toolbar on top of the screen displays the four environment icons:

Configuration

The environment icons are used to switch between environments. The currently active
environment is highlighted.
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In addition, in the case of certain issues, two different warning icons are shown at the right
side of the main toolbar. These are:

¢ LIMS warning which can be yellow (LIMS is not responding) or red (LIMS responds with an
error), or

Repository Space

o Workflow Configuration warning which is yellow and occurs if the pending configuration
changes not yet activated.

Qﬁ“

Workflow Configuration

For details please refer to the corresponding section in Troubleshooting [,

6.6.2 Progress Bar

A progress bar at the top of the browser screen displays the progress of the current action, as

shown in the figure below.

20000 b) )
L 1111 - _ R :
QMN Test Orders Workflows Samples Configuration

GeneRead™ Link 2.0 04/2020 6-7



6.6.3 Status Bar

The status bar is always visible at the bottom of the screen and displays the current user’s
role (Lab administrator), name (Lab admin) and the log out button (open door icon):

Lab admin - j

6.7 General Workflow Usage

There are three main workflow paths illustrated in the diagram below. The workflow depends
on the sample type, red indicates Basic DNA, blue UMI DNA and light blue UMI RNA. The
last three steps are the same for all three sample types although some samples may not be
mixed and executed together due to incompatibility or bar code conflict.

e N( N/ aYa aYa ~
Basic, UMI and LPT Basic Target Basic Library Clonal

Sample DNA Extraction Enrichment Preparation Amplification Sequencing Data Analysis

—\_' _’J

US%ESA/ S //— r'_’ H H

~

dl==A >

Basic DNA

Sample
UMI RNA RNA Reverse UMI / LPT Library

Extraction Transcription Preparation
N AN AN L L J

6.7.1 Description of the GUI

General Description

The GeneReader NGS System workflow is accessed via the Workflows button in the main
toolbar. The Workflows environment consists of six workflow steps which are displayed at
the top of the screen. The user can jump to each workflow step by clicking on the
corresponding button.
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Nucleic Acid Extrac... Library Preparation Clonal Amplification b@ Sequencing Data Analysis
Workflow Steps = Queued 2 Queued 0 Queuved [ Queued 0 _ Queued 0
& In Process 2 = InProcess 0 1 In Process 2 = InProcess 0 = InProcess 0
L ¥ Approval 0 ¥ Approval 0 ¥ Approval 0 ¥ Approval 0 ¥ Approval 0
QUEUES In Queue (2) In Process (2) | In Approval (0) {
Expériment name samples Operator Workflow step Current task Instrumeént
Samples, Pools and CA 20171103 01 2 admin Clenal Ampification Perform Pooling, Breaking and Ex =
Experiments DE 20171102 01 2 admin Nucleic Acid Extraction Enter QC Results Quality control instrument 1

Process bar

The Workflow steps act as filters. For each workflow step, the number of sample queues
waiting to be processed, the number of samples in the experiment and the number of
samples waiting for approval are shown. By selecting only one Workflow step, for example
Clonal Amplification (CA), only the samples, pools or experiments belonging to that Workflow
step are listed. The selected Workflow step can be toggled for all the filters by selecting them
for a consecutive second time.

The Workflow steps overview area gives an overview of the current queues, samples, pools
and experiments.

[ Queued 7
In Process 16
[¥ Approval 7 /

% Nucleic Acid Extrac... \B Number of samples Queued

Number of samples
In Progress
Number of samples

in Approval

6.7.1.1 WorkToDo Owverview Screen

The workflow filters overview screens consists of three queue tables:

e Samples In Queue tab
e Experiments In Process tab
e Samples waiting for In Approval tab
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In Queue (25)

00000
o0000
QIAGEN

Nucleic Acid Extrac...
J Queued 18

=1 In Process 4
Approval 2

Test Orders Workflow Samples

») =

Configuration

Library Preparation Clonal Amplificatior
Queued 0 Queued 0

=] In Process 5 =1 In Process 3

¥ Approval 1 ¥ Approval 1

In Process (14)

Carrier type Samples

news2

2@
A
-

Test Orders Workflow Samples

Nucleic Acid Extrac...

CJ Queued 18

newSample

Tube 1

Tube 1

Configuration

[I] Library Preparation

& Clonal Amplification
Queued 0

Queued 0

In Approval (4)

=1 In Process 4 =1 In Process 5 =1 In Process 3

¥ Approval 2 ¥ Approval 1 ¥ Approval 1
Experiment name Samples Operator Workflow
21 BRCA on FFPE DA 201... 1 QCl-A [
22 BRCA on FFPE DA 201... 1 QCI-A [

Test Orders Workflow Samples

» =

Configuration

Library Preparation Clonal Amplification

Queued 0 Queued 0
=] InProcess 5 =] In Process 3
¥ Approval 1 ¥ Approval
inApproval (4 —
Experiment name Samples Operator

5] e

CA 20171107 01 1

DE 20171102 01 1
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m Libirary Preparation
£ Cueued 126
=0 In Process 13 =0 In Process 1 = InProcess 0 B In Process ¥

4 Approal 18 * hpgoval O ¢ Agproval 0 o Appewat 3/

| 18 Qb [148) | InFrecess (20) | wlﬂ}l.

L}

Camier type

Amgsnt of sampies. Operator Workflow step Wt Eazk Acbon Sample Details

uesion_la_181

wretoe_ba_(9E

wndoc_ib 0%
unstos_bs_100
urddoo_b_08T
Va_kb
I, Pesl 30170720 2

HELENA 11
HELENA_1Z
HELENA_CR
HELEWA_19

HELENA D8

be “Beiishsiciciciiceisicleie b

H : HEEHHE L

Specimen type: FEPE
Application: Lung DA
Cwcder time: 07242017 1039

Comments.

{

3

i
HEEEEE

i)

[ Create new experiment. ]

The function of the tabs are explained in the following table:

In Queue

In Progress

Lists all samples which are waiting to be processed in the current
workflow step. The user can create new experiments for these samples
using the Create new experiment button.

The last two steps (Sequencing and Data Analysis) lack the Create
new experiment buttons because experiment creation is initiated
automatically by GeneRead Link. The user can remove a sample from
the queue by using the action button [x1. Clicking [*] will move the
sample to the approval queue that it came from. This button is inactive
if the sample comes into a queue for the first time and was notina
previous queue.

Lists all experiments that are currently In Progress for that workflow
step. The user can modify or delete an experiment by using the action
buttons.

Actions Contains two interactive buttons to modify or delete an
experiment:

(=] Opens the experiment marker screen in which
the experiment can be modified.
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[¥]  Stops the experiment and moves the samples to
the approval queue as failed.

In Approval Lists all experiments and samples that are in the approval queue. The
user can either approve a sample by selecting Go on or set it to Stop.
In the latter case, the user can requeue the sample in the current
Workflow step or in one of the preceding Wokflow steps or release the
sample without result.

6.7.1.2 Queues

The samples In Queue shows all samples waiting to be processed for either Nucleic Acid
Extraction, Library Preparation and possibly Target Enrichment depending on the workflow.

-9 '
00000 » E o
00000
QIAGEN Test Orders Workflow Samples Configuration
Nucleic Acid Extrac... Library Preparation O}B Clonal Amplification .%o Sequencing n Data Analysis
) Queued 20 Queued 0 Queued 0 = Queued 10 — Queued 0
=1 In Process 4 =1 In Process 5 =1 InProcess 3 =1 InProcess 0 = In Process 4
¥ Approval 2 ¥ Approval 1 o Approval 1 ¥ Approval 0 ¥ Approval 0
In Queue (27) | In Process (14) | In Approval (4) ‘
D + | Carrier type Samples Operator Workflow step Next task Actions
2°
‘ 8 RD_DNA_V3_11 Tube 1 Richard Nucleic Acid Extraction DNA Extraction
8 RD_DNA_V3_10 Tube 1 Richard Nucleic Acid Extraction DNA Extraction

Samples, libraries and library pools in the list above are queued and remain there until a new
experiment containing these samples is created. WWhen the user creates a new experiment,
the required samples for the new experiment can be selected. Create new experiment
button is enabled only after a sample has been selected. After Clicking on Create new
experiment, the user can add the required samples to the new experiment. Once the
experiment has been successfully created, all samples forming the new experiment are
removed from the samples In Queue table and the new experiment is listed in the
Experiments In Process tab.

The following graphic illustrates this behavior:
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isheheieioio)elele eie)eliolol
]

Difrgints Mutinie Ackdl Exraction DA Extractizn K
Yogini Nusisie Acid Emraction FNA Exvvacten

Darymns HNusisie Acid Emraction Faverse Trafderptos E
Diregiens Mutiie Az Exsastion Foawirsd Trarargtios 3]
Duregiens Musie Azid Exoaction Foawirss Trarorgtas

wdrvan Mucie Ackd Exraction DA Extracsen 3]

Yogini Muciec Ackd Exrraction Rieverse Trarcorpos

Dangens. Mucie Ackd Exsraction RKNA Exiracton v

Yogini Musie Acid [xraction Fgwerg Trameriptioe

aminy Musiec Acidl [xraction RNKA Erinscsion -

admin Muciec Acidl Exaction DA Docsmaniation -
werrcEoner Mucies Acd Extraction DA Exteaction -

adiman Mucies Acd Extaction -

drmin Mucie Acid Exsraction

Nucleic Acid Extrac...
3 Queued 18
=7 In Process 4

¥ Approval 2

_naussen) |

Clonal Amplification — Sequencing Data Analysis
Queued 0 £ Queuved 10 Queued 0

=] In Process 3 =1 InProcess 0 =1 In Process 4

¥ Approval 1 ¥ Approval 0 ¥ Approval 0

Samples | Operator - | Workflow step Current task Instrument APP{?;‘EE"“ Actions
CA 20171109 03 \\ semviceuser Clonal Amplification Dilute and Pool Libraries - - D[E3] |
LP 20171113 01 2 Richard Library Preparation Perform Fragmentation, End-Repair & A« ABI-TecMan 1 - [w][x]
2 Richard Library Preparation Normalize Libraries - - [w][x]
LP 20171113 01 In Process (14)
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6.7.1.3 Experiments

The Experiment screen shows detailed information about an experiment and the samples it
contains. It is accessed either when the user creates a new experiment (Create new
experiment button) or clicks on the name of an experiment in the Experiment in process
list.

®

g i Tula 1 Dyt Musiie Asid Exrnetasn DA Extrtion

‘9!, FPC_F Tuba 1 Yongini Nusisie Arid Exraotion RNA Exraesien

g HELENA,_DS Tk 1 Chygena Nutiiee 258 Exretasn Forvirsa Trarderstos =]

8 HELEMA_11 Tuba 1 Dorgiens Mot Asss Exmraeton Foaversa Trardergton =]

8 HELEMA_12 Tuba 1 Dwrgans MNutiee Azid Exmraoton Foaverse Trardergtos E
1 Mugien Acid 1 DA Evirmetion

8 RO_DNA_04 Tube 1 e Mot At Exraenon DA Exranen

8 rat Tuss 1 Yogini Mucis Asd Exvaotn Reeverse Trarsorptos

8 RAMA_MNSTR Tuba 1 Drgens MNutie Ackd Exraoton RiA Exiracten

8 ma_neg Tube 1 Yogisi Mucierc Ackd Exiraction Reverse Trarmcrpton

8 '+ Tuse 1 mdrran Nuciex Ackd [xraction i frraction

,8 " Tuks 1 wirn Mucie dod Frrpsinn [EEy srr——

8 -t Tube 1 prr ey Muciec And Erracton Dih Extraction

g datt Tube 1 adiman Mucies Ackd Exraction DA Extraction

8 uns_ape Tubs 1 wdran Mucisic Arid Exraction A Exteaction

[ Create new experiment... ]
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Start New Experiment - DNA Extraction

Define experiment name

SP_20170725_01

Select samples

Samples in queue:

Sample ID Specimen | Sampletype | Application Order time
RD_DNA D1 FFPE Sample BRCA on FFFE 07/25/2017 09:33
RD_DNA_0Z FFPE Sample BRCA on FFPE O7/25/2017 08:33
anything FFPE Sample Lung DMA on FFPE 071252017 10:42

)
Q)

Selected samples:
Sample 1D

1 | RD_DNA_D3

2 | RD_DMA_D4

Epecimen
FFPE
FFPE

Sample type
Sample
Sample

Application
BRCA on FFPE
BRCA on FFPE

Order time
07725/2017 0B:34
a7

017 00:34

o o]
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Enter Kit Information / Pretreat sample
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F] R Db S FFPE BRGA
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{D That et bil 15 ushisran b e vriben Flodss eater Wor pitadat| Aame manaally. [WIT 315

Frecres sample
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Start New Experiment dialog

When the user clicks the Create new experiment button, the Start New Experiment dialog
is shown. This dialog is similar but not identical for all steps. The following example shows the
dialog for the DNA Extraction step:

@ Start New Experiment . DNA Extraction

Define experiment name
SP_20170725_01

Select samples

Samples in quewe: Eelected samples
Samnpile ID Specimen
AD_DMA D1 | EFPE

RD_DNA_OZ

Sample 1D Specimen Samgpile Bype Applcainon Dirdiar tims
1 |RD_DNA_D3 FFPE Sampile BRCA on FFPE DF2A201T D624
2 |RD_DMA_D4 FFPE Sampls BRCA on FFFE DFR2A20NT 0634

2. Move into the selected area
1. Select Samples 0

anything FFFE

(S—y S—

The Define experiment name field is automatically filled. You may edit the experiment name
according to your needs.

The samples In Queue table displays all samples in the queue waiting for Nucleic Acid (NA)
extraction. The table columns can be sorted in ascending or descending order by selecting
the header, refer to Working with Tables[ s3). Simply select a single sample or multiple
samples to transfer to the Selected samples list. Select the sample(s) from the samples In
Queue list (hold down CTRL button for multiple selection). Then either use the right arrow
button or drag and drop the samples to the Selected samples list. You may remove samples
from the Selected samples list in the same way (left arrow button).

Once the desired samples have been selected and the user has clicked OK, this dialog is
closed and a new experiment is created with the selected samples. This experiment is
directly opened in the first sub workflow step.
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Experiment screen
The Experiment screen consists of the following four areas:

o Step marker
e Main area
¢ Details pane
e Button bar

=

Test Orders Samples Configuration o1 -
. Nucleic Acid Extrac... Library Preparation Clanal Amplification L) Sequencing [0 Dsatnaves \
Main area Oaued & M Ol Queved 1 Gﬁ Ol Queued 2 Queved 0 Queued 0 ] -
In Process 5 =1 In Process & =1 In Process 0 = InProcess 0 = InProcess 0
TRl 1 ¥ Approval O ~ Approval O ¥ Approval O ¥ Approval O /
ormati at sample

2017072501 ol
. 7
" Defioe Wit iformaten <) sampien H
Step marker J Prochct b, Lot number ndex | Sample Tyre | Appication Actions
Perform DNA Extraction LI J 1 RO_DNA_03 FFPE | BRCA ==
2 RD_DNA_0¢ FFPE | BRCA =1
(@) Please chee information is carrect. (KIT-008)
Enter QC Ri
(D) The enterea kitis ystem. Please enter the manually. (KIT-012) g
H Details pane
2 o o th oo %
]
g
i
B
i
i
#
((Buttonber H ) o || s |

Step marker

The step marker displayed at the left of the Experiment screen guides the user through the
sub-steps of the workflow step. The steps screen varies depending on the workflow step.
When the user creates a new experiment, the intention is that the user follows the process of
the experiment creation in a step-by-step manner. When the user has finished the data input
for one sub-step without errors, the next sub-step is automatically enabled for data input.

The Step marker buttons and the Back/Next buttons in the lower part of the screen show
different behaviors:

ltem Behavior Aim
Step marker buttons e Jump to the corresponding sub-step Use a step marker button to
e Only previous sub-steps and the check data in previous

current sub-step can be accessed  steps without the need to
¢ All data fields in previous screens are modify them.
read-only and cannot be edited.
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Back/Next button

e The screen is visualized with a gray
coloring of the GUI elements

Clicking the Next button continues to  Use the Back button to
the next step in the workflow (if all data discard the data in the
entries are completed and valid). current step and go back
Clicking the Back button goes back oneand edit the previous step
step in the workflow. All data entries and

selections in the current step are

deleted. A confirmation dialog with a

warning message is shown hinting to

the user that all entered data will be lost:

Do you really want to go back in the workfiow? This will remove the data you already entered on this step. I you want o view 2
previous experiment step, please use the step marker on the left of ihe screen

Jump to
previous step

(read-only,
no data loss)

DMA Extraction Enter OC Results SP_20170725_01 W

e Define kit information £
Kit name. PTooUCt number Lot numbar scan ?

Edt a3 soreadshaat o7 1 1 =
Pedfonm OMA Extraction DM concentration
e | mae | smpe o concentratien g () The entered kit is unknown to the system. Please enter the
. - . = 5 product name manualy. (KIT-012)
RD_DNA 04
Upcad resat fie

[F - (I R

Go forward
to next step

Go back to previous step,
data in current step lost
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If you have entered the Experiments screen by clicking on an existing experiment, all entered
data are displayed for every completed creation step.

The coloring of the step marker follows the guidelines as explained in Use of color[ 62,
The following image gives an example:

i
Blue: Targat Enrichment Perfeem PCR Rusy [ TE_2017W28 83 W
Step without error/missing data §
A\, Assign al sampies 1o 3 PCR run. (TEN-A0T) ¥ Sampies F
| gl Apptanten -
Prepade Sampies 101 Tanget Ennchment ine PCR nans. 1 RO_DNA_ 03 ca =
2 | DNA_04 BRCA EE
Yellow: Pt o Tt S =™ S =
3 .. ] 2z RO_DNA_U- »
Step with error/missing data Partorm PR - LS
Pool And Purify Samples o e

Grey:
Disabled step

<
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The following diagram illustrates the way to jump back to the previous step:

Jump to

previous

(finished)
step

-l

7 o 0 —— et

Sy et T YO EISNT N e T, @M,
Cammt ) Eeeem Rarmi ) ceremt ) wamem
o b 1 o a1 oo & L

|Mll-l-l-l Purburss FOR oun.

[r——

Priges Lt Torge Dnvsienant e —

|_—......_._

- = e

e s

When the user has finished a step in the workflow and continues to the next step, data entries
and user decisions are finalized and cannot be modified. This is visualized with a gray
coloring of the GUI elements: Buttons, menus and texts that were previously editable are
colored gray as a visual hint that these data are read-only and cannot be modified.
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The following graphic illustrates this behavior:

Workflow

Samples

Configuration

Nucleic Acid Extrac... Library Preparation Clonal Amplification “:D Sequencing
] Queued 18 ] Queued Queued 0 [ Queued 10
=1 In Process 4 =] In Process In Process 3 In Process 0
¥ Approval 2 ¥ Approval ¥ Approval 1 v Approval 0 /
Library Preparation (QlAcube, DNA, V3) Prepare Fragmentation, End-Repair & A-Addition
-
Enter Kit Information 1. Prepare master mix for Fragmentation, End-Repair & A-Addition
Component Total volume for 2 samples [Wl]
Prepare Fragmentation, End-Repair... FERA Solution 1.9
Fragmentation Buffer 6.3
Total volume 8.1
Perform Fragmentation, End-Repair...
2. Prepare reaction mixture and add the Fragmentation Enzyme Mix to each reaction
Perform Adapter Ligation Reguirec
Tt Sample Concent DNA Dilution 3:;:5:: M::l;er Watei angm:lr
1D [ngl} amount | factor [ E/N
[ul] ] [l
Cleanup Adapter-ligated DNA 1 RD_DNA| 1.00 5.0 325 | 118 5
2 RD_DMA| 1.00 5.0 3.25 1.8 5
Prepare Reactions for Target Enric...
[ng]
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Main area

The content of the main area varies depending on the workflow step and the sub-step within

the step marker.

Target Envichment Periorm PCR Run TE_20170726 03 W
Dafing PCR
Enter KitInformatan ¥ Samples g
O |mde tampie cycien e sampis Appicason Action
Frepare Samples for Target Enrichment - FRD_ONA 09 BACA [E1E=]
R_ONA 04 BRCA =]
Prepare Master Mix for Target Ennch._..
=)
Pertorm PCR Run scan
R —r— p— e H
Ch RO_DNA 01 ] H
ofE] RO_DNA 04 El
Perform QC E
cycim
F]
PR program
; . Musoer cfyche Tempaatus | Tems o
[ Upload resut e ] A wc 5 mn
;
e 4mn &
r - 16 mn E
vc - E
)

Details pane

The Details pane see on the right side of the screen displays data related to the current
experiment and consists of the following elements:
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TE_20170725_03 .

o duwes

v Samples
Index Sample Application Actions
1 RD_DNA_03 BRCA =1/ E3|
2 RD_DNA_04 BRCA =

UOELLIOU Juslpiedt]

BIUSUEDIENY DUE SJUSILILWLID]

Experiment Displays the experiment name at the top of the details pane.

name

Samples table A collapsible table (click on ¥ to collapse/expand the table) that shows
information about the samples contained in the experiment.

SampleID  Sample ID

Type Sample type
Application  Name of the application(s) assigned to the sample
Actions Contains two interactive buttons to edit the sample comment

or unlink the sample from the experiment:
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Enter/modify the sample comment.

[=]

The following dialog is displayed which shows the current
comment and a text field for the new comment.

@ Add Comment

Add comment to sample Manual07

) R
»

When the user clicks OK the new comment is saved.

Note: The sample comment icon changes depending
whether a comment exists or not:

[2] No sample comment is available
[@] Sample comment is available

[%]Remove the sample from the experiment and set the
sample to Failed. A confirmation dialog is shown. When
the user confirms the dialog, the sample is unlinked from
the experiment and displayed as disabled (formatted as
strike-through) in the Samples table.

Experiment Shows information specific to this experiment for example, kit information
Information related to master mix and primer pools.
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Define kit information for master mix

ga|dwes

Product Lot

Kit name
number number

Expiry date Scan

@ Please check if the kit information is cormrect. (KIT-009)

@ The entered Kit is unknown to the system. Please enter the

product name manually. (KIT-012) %"
(1]

=

S

Define Kit information for primer pools ;_’
=)

) Product Lot . 5
=

Kit name number number Expiry date Scan 5
=]

=

If the information related to the kits is missing, you will need to complete the
information before the last step has been reached otherwise it will not be
possible to proceed.

Comments and Show (if available) comments relating to the experiment.

Attachments
When the Add button is clicked, the following dialog is shown displaying the

current comment on top and a text field where the user can enter a new
comment below.
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@ Add Comment

Add comment to sample Manual07

Current comments

New comment

OK

b A

When the user closes the dialog with OK, the new comment is saved and
displayed in the Comments area.

Shows all attachments assigned to the experiment in the current workflow
step.

The attachments are displayed with their name and a download icon next to
the name. Clicking at the download icon (+) starts the download of the
attachment.

Attachments

Experment Setup_png + El
Experiment Details xlsx + E

[ Add new attachment... ]

Clicking on the Add new attachment button opens the file open dialog
where the user can select a file. The selected file will be uploaded to the
application and its name displayed in the Attachments area.

Note: The Attachments area shows only the attachments in the current
experiment. The attachments for an experiment are independent for each
workflow step. Therefore, the user cannot see attachments from a previous
workflow step in the current workflow step.
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Button bar

ltem Description
Go back to the previous step.

Note: If you go back, all data entered in the current screen will be

deleted.
“ Forward to the next step.
E Leaves experiment screen and stores currently entered data.
w Only available if all sub-steps are processed. Leaves the
experiment screen and moves the experiment to the approval list.

Stops the experiment. The results are:

¢ The experiment is no longer listed in experiments overview

e Status "failed" is assigned to all samples and these are moved
to approval queue

e Experimentis displayed in results view as read-only

6.7.1.4 Approval

Principle of the approval process

The general principle of GeneRead Link is that the user creates an experiment by selecting
samples and grouping them into a batch. The user then processes these experiments
according to the workflow step. When the run has finished, the samples can be approved by
selecting the Finish button. If a sample has been successfully processed and the user has
finished, the sample is transferred to the next workflow step and processed further. This
means the sample is automatically transferred to the next experiment.

The following graphic explains the general workflow:
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/% Nucleic Acid Extrac...
I Queued 8

1 In Process 8
¥ Approval 3

- o Al

Samples

Create new experiment

Start experiment

|

Run has finished

}

Finished Button » | coon @ swp

(o]

i
\ Requeue sample /

Requeue process

Queued samples increase

m Library Pnpamlon Clonal Amplification
I Queued ) Queued 5
=] In Process 19 =] In Process 14
¥ Approval v Approval 0

User has confirmed the experiment has finished correctly,
then the samples are automatically approved and
transferred to the next experiment, In Queue.

In cases where a sample has to be rejected, it will not be transferred to the next workflow
step. The user can either release the sample without a result, requeue the sample in the
current step or requeue it in one of the preceding steps. The following graphic illustrates a
sample for which approval has been rejected at the Data Analysis step:

= In Process 19 = In Process 33
¥ Approval 3 4 Approm 0

= In Process 2
¥ Approval O

= In Process 2
~ Approval O

Nucleic Acid Extrac... Library Preparation Data Analysis
) Queued 9 D:] ) Queued 9 >O~$ ) Queued 20 >“E) = Queued 1 >- Queved 0

-, -

& In Process 13
uApprw:l 2

? Release | Stop  Requeue

I
I | o Bl o
. 8- S [e—
I |
! 1 <Release W/O Result>
.I ............................................... i ....... DNA Extraction
_______________________a__.l' Library Preparation
1 Library Preparation (after Target Enrichment)

L e e e e e e e - = = = EY Clonal Amplification

L. - B} Data Analysis
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The approval process is performed in the samples waiting for approval table. The last
columns (?, Go on or Release, Stop) are interactive. The user clicks on one of these three
options:

Sample Specimen | Analysis Overall Process
type type status status report

O = o o

Sample ID Application Flags | Comments | 7 Releasze Stop | Requeue

RD_DMA_50 | ATPonPl.. Sample Plasma v v

(o ) e

To finalize the approval, the user has to click on the OK button. The samples are then either
promoted to the next workflow step (in case of Go on or Release for Data Analysis),
requeued (Stop) in the current or a previous Workflow step or remain in the current
Workflow step (?).

Approve Multiple Samples
This functionality is used to approve more than one experiment at the same time.

Click on Data Analysis, In Approval tab, select the experiment and on the Approval
task column select the Data Analysis. From the Sample Details pane click the
Approval multiple samples... button.

Nucleic Acid Extrac... Library Preparation Clonal : | Data Analy
% 3 Queved 9 [:l] 3 Queved 8 > &) 3 Queved 8 > ﬂo ) Queved 11 > :‘..a.‘.r-:ns 0 \". r
p.

=1 In Process. 19 =1 In Process 33 = In Process 0 =1 In Process 2 & In Process 13
o Approval 3 ¥ Approval 0 o Approval 2 Approval 0 ¥ Approval 2
InQueus (0) | InProcess(13) | In Approval (4)

Experiment name Samples Operator Workflow step Approval task Actions

RD DNA 50 ATP on Plasma DA 20170801 01 1 admin Data Analysis

RD DNA 51 ATP on Plasma DA 20170801 02 1 admin Data Analysis
rprolie | Sample Details
,,,,,,, ysis Data Analysis
Samp | Samg | § s | Orde
| Caa Anatysis O | o | Ty Aeei | Sime | St
2D Dt Sampk Plasmd ATP | 0BIO1E o
Approve expenment.

[ Approve multiple samples... ]
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To complete the Approval process click on the OK button to either finish the step or workflow
depending on the current step.

Sample Specimen Analysis | Overall Process

Sample R
Application Created on type type atafis e report

D Flags Comments | ? Release | Stop | Requeue

RD ... | ATPonPl.. |08/01/2017 1537 | Sample | Plasma v v R o) _ o)
RD_ | ATPonPl | 08/01/2017 1537 | Sample | Plasma v v O ollo [ie)
—
6.7.1.5 Sample Status/Flags
GeneRead Link shows the status for each sample:
Status
The status is displayed as icons with the following meanings.
Status Ilcon Description
OK v No deviations occurred during the processing in the
corresponding workflow step
Deviation & Deviations occurred during the processing in the

corresponding workflow step. Deviations are further
characterized by flags. See Flags/e3h below.

Failed (—] The sample cannot be processed anymore. It has to be
stopped or requeued.
This status is assigned either if the sample was
removed from an experiment or if the complete
experiment was canceled.

Experiment sample status

GeneRead Link distinguishes between the sample status in an experiment and the overall
sample status. In the Samples waiting for approval tables, detailed status data regarding
the current experiment is provided in the Flags and Status columns. The approval queue
displays the experiment status for a sample. If the experiment status for a sample is listed as
deviations or failed, flags for that experiment are displayed next to the step.

Example:
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Flags 5
Mo concentration m...

Mo size distribution...
Concentration too lo...
Sample or expenme...

Kit has expired (DE...

Kit has expired (DE...

Kit has expired [(DE...

Overall sample status

BPRRPORPRR

wn

In addition to the sample status for the current experiment, an overall sample status is
provided in the final approval table of the last step, Data Analysis. This overall sample status

is also the status displayed in the Samples environment:

Configuration

Retrieved Samples

Sample ID Application
mine3 ATP
mine2 ATP

mine ATP
RD_DNA_04 | ATP
RD_DNA_03 | ATP
RD_DNA_02 ATP
RD_DNA_01 ATP
ClumsyCat4 Lung Fusion
ClumsyCat3 Lung DNA
ClumsyCat2 Lung DNA
ClumsyCat1 Lung DNA

Order time

08/04/2017 09:26
08/04/2017 09:25
08/04/2017 09:25
08/03/2017 22:45
08/03/2017 22:45
08/03/2017 22:45
08/03/2017 22:45
08/03/2017 17:55
08/03/2017 17:55
08/03/2017 17:55
08/03/2017 17:55

Workflow

GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System

Workflow step

Library Preparation - In expenment

Library Preparation - In experiment

Library Preparation - In experiment

Nucleic Acid Extraction - In gueue

Nucleic Acid Extraction - In queue

Library Preparation - In approval

Library Preparation - In approval

Nucleic Acid Extraction - In queue

Nucleic Acid Exiraction - In experimeni

Nucleic Acid Extraction - In experiment

Nucleic Acid Extraction - In experimeni

Status

[QKQQBBKQBBB

The overall sample status is defined by the highest sample status achieved in a workflow step
(® considered as higher status than 4 and 4 being higher status than +). The following table

explains how the resulting overall sample status is derived from the sample status of the
single workflow steps for three different scenarios:
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DW=

ERDppe)

@OEEE
©OEEE
ONORCRCROXCH O

(DE, TE, LP, CA, SE, DA are abbreviations for the w orkflow steps)

When a certain step has failed, you can requeue the sample in the step. When the sample
status is OK for the requeued step (and also for all other steps) then the resulting overall
sample status is OK:

® @ Requeue

L Emmmm

OJCNONONCH o

When a sample is requeued, with sample status listed as OK for the requeued step but
Failed for a subsequent step, the overall sample status of the requeued sample is Failed (as
illustrated in the following image):

= )

® ® @ Requeue

L Immmmm

@ ® 0 &

Flags

The Status column represents a general status which is further refined by flags assigned to
the samples. QC flags are set if a certain error condition or deviation from the recommended
process occurs. Due to the limited space in the table, flag texts might be displayed in a

GeneRead™ Link 2.0 04/2020 6-33



truncated form. Move the cursor over the Flags column to open a tooltip with the full text.
Where multiple flags exist (either from the current or one of the previous workflow steps),
these are displayed separated by commas.

Note: Flags are abbreviated to handle them more easily internally. The abbreviated names of
the flags start with the initials of the workflow step name, e.g. TE for Target Enrichment or LP
for Library Preparation).

Example:
admin 25 ngipl Ear:entrﬂt&tan lo
’/ \ R i erime...
oncentration too low (<0.5 ng/pl) (TE_Conc low), No size distribution determined (1E_No pired (DE
cize '_-.:__-_- distribution determ -;—:__: "I_-;\-_ e pired [DE

A table with all flags can be found here in QC Flags.|1_0-5ﬁ

6.7.1.6 Reports

The report gives you the opportunity to see the outcome of the whole process at one glance. It
provides an overview of the status of each process step plus chain of custody information
regarding e.g, instruments used, responsible operator, reagents used, and concentration
measurements. Also the requeue of a sample is included. You can use the process report to
document the technical validation of the final resullt.

Contents of a report

A reportis divided in three sections:
= Summary A compact summary of the essential data, application, specimen,
workflow, order ID and overall status
= Concise workflow A concise overview of every workflow run, its status and possible
step deviations

» Detailed workflow A very detailed report about every workflow with comments, results,
step concentrations etc.

Viewing a report for samples that have not been approved

The type of report available depends on whether the sample has been approved finally (and
so a final report has been created) or not. In cases where the sample has not been finally
approved, only a preliminary report is available.

The preliminary report is accessible via the last step Data Analysis of the workflow or via the
Samples environment.
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Accessing the preliminary report from the Data Analysis step

1. Click on Workflow in the main toolbar.

2. Click on the last step, Data Analysis.

3. Inthe samples waiting for approval In Approval tab, the Process report column shows

Click on the document icon.

a documenticon (

5. Depending on your software configuration, your browser will either display the report file
in the associated pdf viewer or download the file.

Accessing the preliminary report from the Samples environment

Click on Samples in the main toolbar.

Build a query so that the sample you are looking for is matched.

Click on Apply Filter.

Click on the sample in the Retrieved Samples table.

Details about the sample are shown in the information panel at the right.

Click on Show process report button at the bottom of the information panel.

N o o bk wbd =

Depending on your software configuration, your browser will either display the report file
in the associated pdf viewer or download the file.

Viewing a report for samples that have been approved

To show the process report for a finally approved sample, follow the steps in the procedure
above "Accessing the preliminary report" from the Samples environment.
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7 GeneReader NGS System Workflow

The GeneReader NGS System workflow consists of three sub workflows. The following
chapter gives an overview of the workflows. A detailed description of the GUI follows and
finally the central chapter explains the single tasks.

71 Overview

The GeneReader NGS System workflow realizes the workflow management for both manual
and automated workflow steps. It facilitates the data management and exchange between
QIAGEN instruments and a LIMS. The communication between the LIMS and GeneRead Link
is realized using the industry standard protocol HL?7.

The communication between the GeneRead Link and the instruments occurs through online
interfaces. The user is guided in a step-by-step manner through the whole workflow.

GeneRead Link is based on a client-server architecture. The application itself runs on a
server. A browser serves as the client for the user to access the application. GeneRead Link
does not replace an instrument's software but integrates all instruments in a streamlined
workflow.

The following diagram shows examples three workflows: Basic DNA (V2 DNA), UMIDNA /
LPT (V3 DNA) and UMIRNA (V3 RNA). Each workflow takes a separate path through the
system depending on the intended assay. Note that the final three steps are identical for all
the Basic and UMI workflows.

The user has the option to run Target Enrichment or Library Preparation with an
Undocumented DNA sample (refer to Undocumented DNA and Libraries| ) and an
option of starting Clonal Amplification with an Undocumented Library (refer to
Undocumented DNA and Libraries IZ%).
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The GeneReader NGS System workflow consists of the following workflow steps:
Basic, UMl and LPT DNA Extraction or RNA Extraction, Reverse Transcription
Above steps orintroduce an Undocumented DNA

UMI/ LPT Library preparation or DNA Target Enrichment and Library Preparation
Above steps or introduce with an Undocumented Library

Clonal Amplification

Sequencing

Data Analysis

NooRrWN=

Steps NA Extraction, Target Enrichment and Library Preparation require some manual
processing. The final steps (Clonal Amplification, Sequencing and Data Analysis) are
highly automated, requiring minimal user interaction. The user has the option to start with
Undocumented DNA and running Target Enrichment and Library Preparation. There is
also an option of starting with an Undocumented Library and running Clonal
Amplification.

7.2 Working with the QIAGEN GeneReader NGS System workflow

GeneRead Link acts as a mediator between any Laboratory Information System (LIS) or
Laboratory Information Management System (LIMS) and the instruments and software of the
GeneReader NGS System. GeneRead Link receives test orders from the LIS or LIMS, or
alternatively the user adds test orders to the system manually. The user creates an
experiment by selecting samples from the queue of a workflow step, and then follows the
workflow. When the experiment is finished, samples are assessed in the approval step and, if
approved, can be promoted to the next step of the GeneReader NGS System workflow or are
requeued (either in the current or one of the previous workflow steps).

This process of experiment creation, following the workflow and approval, is repeated for all
workflow steps (with the exception of the last two [Sequencing and Data Analysis] where an
approval is needed only when deviations occurred during an experiment). GeneRead Link is
also able to handle samples from non-standard workflows, such as incorporation of libraries
generated outside of the standard GeneReader NGS System workflow (e.g, using the
QIAsymphony). These are defined as a test order| s2). In such instances, the workflow starts
with the documentation of library properties in the Library Preparation step, which enables the
system to proceed with this library within the GeneReader NGS System workflow.

GeneRead™ Link 2.0 04/2020 7-4



Sample data from LIMS

=
- —_

1= =
et ¥ iV

Create experiments

TR R @ R - Lo e

L= B = N = L= Y- I 1| L] lET
J
—_—
0 . ™
[ILCT A \.L logr mad el Laagbimeadoa "-. b’-\.-ulnﬂ.l. hpaay S Ldade bem ,
I Ppruer 4 N WL Teewed "'. T H1H = w3 %
e nen ,>....1_.. I TP = P
oA rpmuid 2 apaet A S o et 3 P T dommin n S K

Approval

b

"y

The workflow is divided in to steps which must be performed in sequence. Every step is

visualized in the progress bar and accessed via a workflow step button

Nucleic Acid Extrac... [I] Library Preparation Clonal Amplification ,DD Sequencing Data Analysis

= Queued 110 O Queued 115 O Queued 6 Queued Queued

= InProcess 0 = In Process 26 =1 In Process 0 =1 In Process [] = In Process 0
¥ Approval ¥ Approval 5 ¥ Approval 0 ¥ Approval ¥ Approval
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There are three workflow paths for a sample to follow:

Sample

Basic DNA

Sample
UMI DNA/
LPT

/ Basic, UMI and LPT \

DNA Extraction

[—

e p
Basic Target Basic Library
Enrichment Preparation

) || —)

o v
/—

%

Sample
UMI RNA RNA
Extractlon

Reverse
Transcription

Preparation

AN

UMI / LPT Library

v

4 )

Clonal
Amplification

4 )

Sequencing

4 N\

Data Analysis

=

=

=

Basic DNA Workflow

Workflow step
Workflow step
Workflow step
Workflow step
Workflow step
Workflow step

UMI DNA Workflow

[

NA Extraction (NE)[ 771

Target Enrichment (TE)[ 715

Library Preparation (LP)[ 723

Clonal Amplification (CA)[7-9)

Sequencing (SE)|7-35)

Data Analysis (DA)[ 7-s5

>

Workflow step
Workflow step
Workflow step
Workflow step
Workflow step

UMI RNA Workflow

NA Extraction (NE)[7-38)

Library Preparation (LP)[ 743

Clonal Amplification (CA)[ 778

Sequencing (SE)| 775

Data Analysis (DA)[ 775

Workflow step
Workflow step
Workflow step
Workflow step
Workflow step
Workflow step

>

NA Extraction (NE)[7-78)

Reverse Transcription (RT)| 7-6%

Library Preparation (LP)| 78

Clonal Amplification (CA)7-108)

Sequencing (SE) %)

Data Analysis (DA)| 718
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7.21

The Basic DNA Workflow

For the Basic DNA path, follow the === roq grrow. Do not select the same bar code
twice otherwise the GeneReader Link will raise an error.

Sample
Basic DNA

Sample
UMI DNA/
LPT

Sample
UMI RNA

Extraction Transcription/ K Preparation / \ I AR
Basic DNA Workflow
Workflow step NA Extraction (NE)[ 71
Workflow step Target Enrichment (TE)[ 719
Workflow step Library Preparation (LP)[ 722
Workflow step Clonal Amplification (CA)[ 75
Workflow step Sequencing (SE)[ 739
Workflow step Data Analysis (DA)[ 735
7.2.1.1 Basic NA Extraction (NE)

%

~

/—

y||=—=

| >

RNA Reverse

UMI / LPT Library

=

e N( N N N
Basic, UMI and LPT Basic Target Basic Library Clonal Sequencin Data Analvsis
DNA Extraction Enrichment Preparation Amplification q 8 Y
I || )

=

~

=

The purpose of the first step of the GeneReader NGS System workflow is to extract DNA
from the samples and to determine the concentration of extracted nucleic acids. The NA
Extraction can be performed either on a QlAcube instrument or manually.
The workflow steps for NA Extraction depend on whether FFPE or liquid biopsy (plasma)
samples are processed.
The first two steps refer to NA extraction. The user must first provide information about the
extraction kit used. If the QlAcube is used to perform the NA extraction, the user is asked to
distribute the samples in the rotor adapter in order to document the sample input position.
After the run has finished the user is asked to assess whether the run was successful.
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Step Overview

DNA Extraction

Enter Kit Information / Pretreat sample

DNA Extraction }—

Perform DNA Extraction

Enter QC Results

Actions

¢ Provide kit information (kit name, product no., lot no.) for
the kit used for the DNA extraction

e For pretreat sample instructions, follow the provided link

_ ¢ Assign the samples to the rotor adapter positions
Perform DNA Extraction & o Assess whether the run was successful
e Enter DNA concentrations into displayed table or into the
Bl & provided spreadsheet

Experiment step

Enter Kit Information / Pretreat sample >

Step-by-step instructions

1. Click on Workflow from the main toolbar.

2. Click on Nucleic Acid Extraction.

3. The NA Extraction overview screen is displayed.

4. Select at least one sample you wish to process and click Create new experiment.
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5. The Start New Experiment dialog is shown. Make sure your required samples are in

the right frame.

Define expenment name

=6
SP_20170929_02

Select samples

Samples in queue:

Sample ID Specimen | Sample type

20170920145534_1 FFPE Sample
20170920145534_2 FFPE Sample
s6 FFPE Sample

@ Start New Experiment - DNA Extraction

Selected samples:

Sample ID Specimen  Sample type | Application Order time
1 |RD_DNA V2_11 | FFPE Sample AIT on FFPE | 08/29/2017 11:24
2 RD_DNA_V2_12 |FFPE Sample AIT on FFPE | 09/29/2017 11:24

S ——

The first step (Enter Kit Information) is enabled. All other steps are disabled. You can

enter a product name and the kit name will appear automatically.

DNA Extraction

Enter Kit Information / Pretreat sample

Enter Kit Information / Pretreat sample  »

Define kit information

Kit name Lot number Expiry date Scan
: [ GencRead DNA FFPE Kit 11[2 ||[ 2 osrzoro1e || mm
Perform DNA Extraction

Enter QC Results

Please check if the kit information is correct. (KIT-009)

7. Select the positions of the samples in the rotor adapter.
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DNA Extraction Perform DNA Extraction

Enter Kit Information | Pretreat sample Selact instrument
ERST2XWE [*]
Perform DNA Extraction > Perform GlAcube run
Assign sample IDs to tube positions in shaker rack by drag and drop.
Enter QC Results Load tubes and rotor adapter onto the indicated positions.
. index | Sample ID mroonavz_tt | @ €@ [@roonavziz
121 2
1 3
10 4
9 5

Select the instrument for DNA extraction or choose Manual if you wish to perform DNA
extraction manually:

Select instrument

 ERBTxXWi v |

Manual |
ERSTXXWf
QlAcube 1
QlAcube 2

8. Perform the QIAcube run by entering the concentrations in the table.

Enter QC Resulis

The concentration can be either entered directly in each row or edited by selecting Edit
as spreadsheet.

[ Edit as spreadsheet ...

DNA concentration

S?;“p'zle Index | Sample ID Concentration [ng/ul]
1 RD_DNA_V2_11 1
2 RD_DNA_V2_12 1
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For more details on editing via the spreadsheet read Edit as spreadsheet/ ..

Assess whether the run has been successful (Run finished without errors option).

Run status information

[ Upload result fils. .. ]

D Run finizhed without errors

O Run failed

[Optional step]: Click Upload result file... to save a result file. The selected file will be
listed as a hyperlink at the right of the Select file button

When the experiment is completed without error, the samples are approved
automatically. Manual assessment is required to decide whether to:
» postpone the decision (?)

= promote the sample to the next step (Go on)
= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".
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The following graphic illustrates the approval options:

Go
on

o | A\ ® O O
o | A o M o
o | A o 0 [ v)

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status and
flags, see Sample Status/Flags [63D. The sample status represents the status of the current
executed experiment whereas the assigned flags are accumulated from all executed
experiments.

Status | Comments | ¢ Stop Requeue

10. Click OK in the Confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Target Enrichment" [743),

7.2.1.2 Basic Target Enrichment (TE)

The result of the previous step was the extraction of the complete genomic DNA from a
sample. The purpose of the Target Enrichment step is to amplify certain target regions of
the DNA.
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Step Overview

Preparation tasks for PCR

PCR =

Pooling and Purifying =

Perform QC

Step-by-step instructions

1.

A

Click on Workflow from the main toolbar.
Click on Library Preparation.

The Library Preparation screen is displayed.

Click on the In Queue tab.
Click on Create new experiment.

Cycler
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6. The Start New Experiment dialog is shown.

@ Start New Experiment - Target Enrichment

Define experiment name

TE_20171002_01
Select samples
Samples in queue: Selected samples:
Sample ID Type Applcation Cyches DMA extr_exp. Sample ID Type Apphication Cycles  DNA extr. exp.
sun01 Sample AIT on FFPE 26 DCD_20170922_01 1 | RD_DNA_V2_0T7 Sample = AIT on FFPE 26 SP_201T0928_01
suni2 Sample | AIT on FFPE 2% DCD_20170922_01 2 RD_DMA_V2 08 |Sample  AIT on FFPE 26 SP_20170928_01
sun03 Sample AIT on FFPE 26 DCD_20170922_01
sunl4 Sample | AIT on FFPE 26 DCD_20170922_01 -
sun05 Sample | AIT on FFPE 26 DCD_201709822_01 L' J

—

4
J

7. The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically. Note that the kit
information cannot be scanned here and has to be entered via keyboard.

Enter Kit Information

Enter the kit information for the master mix and the primer tools in the corresponding
fields.
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Enter Kit Information

Define kit information for master mix

Kit name Product number Lot number
| 101X [ 1 ME
@ Pleaze check if the kit information is correct. (KIT-009)

Define kit information for primer pools

Kit name Product number Lot mumber

@ Pleasze check if the Kit information is correct. (KIT-009)

Enter the kit information for the Primer Pool tools in the corresponding fields.

Define kit information for primer pools

Kit name Product number Lot number
| QlAamp DNA FFPE Tissue Kit (50) | | | 56404 ME
@ Please check if the kit information is correct. (KIT-009)

8. This step shows a dilution pipetting table providing the volumes of water and sample to
obtain the required DNA concentration. Dilute the samples according to this pipetting
scheme:

Prepare Samples for Target Enrichment
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Prepare Samples for Target Enrichment

Required amount of diluted DMA volume per sample (includes excess valume):19.2 pl

Dilute samples according to the following table:

Index Sample ID Concentration Sample volume Water
1 RO _DMA_ V2 07 1.000 ng/pl 192 pl 0.0 pl
2 RD_DMA_WVZ2_ 08 1.000 ngipl 192 pl 0.0 ul

9. This step calculates the master mix volume including dead volume. As each panel
includes different primer pools, prepare your master mixes for each primer pool
accordingly.

Prepare Master Mix for Target Enrich... »

Prepare Masgter Mix for Target Enrichment

Prepare master mix for all primer poals {including dead volume):

Component Total volume for 2 samples [pl]
GeneRead DMAseq Panel PCR Buffer 8.8

GeneRead HotStarTag DMNA Polymerase (6 Uipl) 3.0

DMase-free water 1.4

Primer mix pool A1 fo A4 220

Total volume 352

10. This screenis used to set up the PCR run for amplification of the target DNA. You have
the option to either process all samples in one PCR run or split the samples between
multiple PCR runs. By default, only one PCR run is created.

Perform PCR Run
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11.
12.
13.
14.

15.

16.

Perform PCR Run

& Assign all samples to a PCR run. (PCR-001)

Define PCR runs

D Index Sample ID Cycles
E 0O 1 RD_DNA_V2_07 26
D 2 RD_DNA_V2_08 26

gl ~ JCL « JO

PCRRun1 * +
Index Sample ID Cycles
Cycles !
Select instrument m
(ABI-Tec_Horst v)
. : PCR program
Run status information Number of cycles Temperature Time
1 95 °C 15 min
® Run finished without errors | Upload resut fle... | oas 153
X
O Run failed 60°C 4 min
1 72°C 10 min
1 4°C =

Select the samples that you want to process in the same PCR run.
To select all samples, click the Select all check box in the table header (/]).
To select single/multiple cells, activate the check box in the first table column (E]).

Click the Add to PCR run button (|[[@]) to add the selected sample(s) to the PCR run.
Note: To remove samples from a PCR run, select the samples and click the Remove
from PCR run button ([B]).

The selected samples are added to the PCR run (if multiple runs were defined, samples

are added to the active PCR run).

[Optional step]: You can add additional PCR runs in order to run parallel runs. Click the

+ symbol in the PCR runs tab and an addtional PCR run tab is created:

+ E— PCR Rumn 1 PCR Run 2 +

PCR Run 1
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To assign samples to an additional run, activate the relevant tab then select and add
samples.

17. Select the PCR instrument from the Select instrument menu ([=]).

Select instrument
(ABi-Tec_Horst v)
ABI-TecMan 2

ABI-Tec_Horst

18. If the number of cycles is identical for all samples, the Cycles field (IE]) shows the
proposed cycles.If the cycle number varies, the field is empty and the user has to enter
the number of cycles.

Cycles

19. Set up your PCR instrument according to the program listed in the PCR program table

dlhy:

PCR program

Number of cycles Temperature Time
1 95 °C 15 min
X 95 °C 155
60 °*C 4 min
1 72°C 10 min
1 4°C oa

20. Perform the PCR run.

21. Select whether the run was successfully completed without error by selecting the
corresponding field in the Run status information box (|&l):

Run status information

DF‘.un finished without errors = [ Upload result file... ]

) Run failed
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22. [Optional step]: Upload a result file by clicking Upload result file and selecting the

desired result file ([[€]).
23. Defined PCR run example:

Perform PCR Run

Define PCR runs

D Index Sample ID Cycles
4
L. v I
PCRRun1 x +
Index Sample 1D Cycles
O RD_DNA_V2_07 26
@JE RD_DNA_V2_08 26
Select instrument Cycles
[ABl—Tec_Hors’i | v ] 2
Run status information P:uanF:::?;r:ycles Temperature Time
95 °C 15 mi
@ Run finished without errors [ Lpkad e e ] ! 95 °C 15":”
X
O Run failed 60°C 4 min
1 72°C 10 min
1 4°C s
24. Enter the kit information for the kit used to pool and purify the samples. Enter the
Product number, Lot number and Expiry date from the label.
Pool And Purify Samples
Define Kit information
- Product Lot :
Kit name R—— it p Expiry date
Qlaamp DNA FFPE Tissue Kit (50) 56404 3 9 11/29/2021
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25. This step serves for quality control purposes. The DNA concentration of the amplicons in
the samples is determined and data entered into this section. The user should then
indicate whether the size distribution is as expected.

Perform QC

Analyze PCR amplicons.

0O Index Sample 1D Sample type
<

Application PCR Run

QCRun1 =

=

Unit of measured concentration

(g ___[v)
sample | ooy | Sample ID | e
conc. [ngiul]
O 1 RD_DNA_V2_07 | [ 1:1 EME 2.00
O 2 | RD_DNA_V2 08 11 [v]|[2 2.00

Run status information

Select instrument Upload result file...

[ Qualty control instrument 1 [ ¥ ]

26. Click Finish to finalize the target enrichment step.

[ Edit as spreadshest ... ]

Size
distribution

as
expected
® Yes
O No

Image | Status

@ Yes
O No

27. The Target Enrichment has finished and the samples are now in, Library Preparation

tab, in the In Queue table.
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=] In Process |
Approval |

=] In Process 9 =1 In Process 33 InProcess 0 =] In Process 2
4 Approval 3 ™ Approval 5 Approval 0 ™ Approval 1

Nucleic Acid Extrac... Library Preparation Clonal Amplification 5 Sequencing -m Data Analysis
%3 =1 Queued 5 [D =3 Queued 14 ®5 = Queued 9 :) = Queued 2 = Queued |

In Queue (14) | In Process (20) I In Approval (5) I

I “ | Carrier type Samples | Operator Workflow step Next task Actions
8\@
8 RD_DNA V2 02 Tube 1 testuser Library Preparation Library Preparation x]
8 RD_DNA V2 05 Tube 1 Richard Library Preparation Library Preparation (after Target Enrichment] [%]
8 RD_DNA V2 06 Tube 1 Richard Library Preparation Library Preparation (after Target Enrichment, [%]
8 RD_DNA V2 07 Tube 1 Richard Library Preparation Library Preparation (after Target Enrichment] [%]
8 RD_DNA V2 08 Tube 1 Richard Library Preparation Library Preparation (after Target Enrichment| [%]

28. When the experiment is complete without error, the samples are approved automatically.
Manual assessment is required to decide whether to:
» postpone the decision (?)
= promote the sample to the next step (Go on)
= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

? Go on Stop Requeue

O NIl O

®@ O O

oo EX v

<Release W/O Result=
DMNA Extraction
Target Enrichment

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63D. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

29. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Library Preparation” [728)
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7.21.3 Basic Library Preparation (LP)

The purpose of this step is to create libraries from the input DNA. The DNA segments within
a library get different universal adapters attached, and each library gets an adapter index,
which allows multiplexing of different samples on a flow cell.
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Step Overview

Preparation steps for
reagents and samples

End repair and ligation

PCR |—

Size selection

' . ™y —
Quality control
DNA concentration and size p——
distribution
. J

Bring all concentrations inline

Normmalize Libraries

If a DNA library is already available, the workflow consists of only one step: This step includes
the assignment of the bar code adapters to the samples and the documentation of

concentration values.

Document Library Properties
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Step-by-step instructions

Click on Workflow from the main toolbar.
Click on Library Preparation.

The Library Preparation screen is displayed.
Click on the In Queue tab.

Click on Create new experiment.

I T

The Start New Experiment dialog is shown.

@ Start New Experiment - Library Preparation

Define experiment name
LP_20171005_01

Select samples
Samples in queue: Selected samples:
Sample ID Sample type Application Target enr. exp. Sample ID xuple  Application | Targeten. exp.
:E T 2‘“":2 ::I"”EE:E E—sﬁ:fg:;;—g: 1 | RD_DNA V2 07 Sample | AlTon FFPE | TE_20171002_01
. T —_ = =
Y e o = = 2 |RD DNA V2 08 Sample | ATonFFPE | TE 20171002 01
RD_DNA V2 06 Sample AIT on FFPE TE 20170927 01 e = =
()
(<

7. The step marker screen is displayed. Only the first step (Enter Kit Information) is
enabled. All other steps are disabled.

Enter Kit Information

Enter the kit information for the GeneRead Size Selection Q kit and the GeneRead DNA

Library Q kit corresponding fields.
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Define kit information for GeneRead Size Selection Q Kit

: Product Lot :
Kit name iheier oty bl Expiry date
QlAaamp DNA FFPE Tissl | 56404 1 B 11/24/2020

@ Please check if the Kit information is correct. (KIT-009)

Define kit information for GeneRead DNA Library Q Kit (48)

. Product Lot :
Kit name ity i b Expiry date
QlAamp DNA FFPE Tis | 96404 2 7 11/28/2023

@ Flease check if the kit information is correct. (KIT-008)

Enter the kit data manually or alternatively, click the Scan icon (lmul),

Click Next.

QBC column of the desired sample and select a bar code.

Assign Barcode Adapters

Assign Barcode Adapters

Assign bar code adapters to the samples:

Index | Sample ID Application Adapter (1

Scan

Scan

Assign the bar codes to the samples by clicking on the drop-down menu in the Adapter

1 RD DNA V2 07 AIT BC: (1

2 RD_DNA_V2_08 AIT BC: |2
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Note: Enter a value in the text field of the Adapter Q BC combobox to get a selection of
bar code adapters that match the entered value.

Note: During Library Preparation the bar code adapter does not have to be unique per
sample. However, if you want to pool your samples for sequencing, the pool of libraries is
generated as the first step of Clonal Amplification. At this step every sample will be
required to have a unique bar code.

The selected bar code is assigned to the sample (the color of the bar code adapter ID
column changes from yellow to blue).

Click Next.

In this step the user prepares the samples by defining the dilution factor and adding water
and the BC adapter. A default value of 4 ng is given by the system and the application
calculates how the samples have to be prepared.

Prepare Samples

Prepare Samples

Enter required DNA amount per sample (4-40 ng)

Require Sample Adapter
Index Sample Conceni OMNA Dilution -.rulufne Water Adapter | QBC
|} [ngfi amouni | factor [l] [ul] Q volume
[ng] [ul]
RD_DMA| 200 4 [ 1:1 20 6.0 BC1 32
2 RD_DMA|  2.00 4 1:1 20 6.0 BC 2 32

¢ Note: The recommended default value is set to 4 ng by the system and can be
overwritten by the user.

¢ Note: When handling bar code adapters, open one adapter tube at a time and
change gloves between pipetting the different bar code adapters to avoid cross
contamination.

e  Only one of the 48 bar code adapters (Adapter Q BC1-BC48) should be used per
sample.
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e Enter the dilution factor then the sample volume(s), water volume(s), BC adapter
volume(s) will be calculated.

¢ Note: The application warns the user if the required amount cannot be reached with
8 ul sample volume. Additionally, the application warns the user if pipetting volume is
below 1pl.

e Prepare the samples according to the values from the table.
Click Next.

20. Prepares the reagents for the reagent bottle, buffer MM1 and buffer MM3.

Prepare Reagents

The three tables show how to prepare the reagents for the required number of samples.
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Reagent bottle volume preparation (2 samples)

Position Reagent Volume [pl] (including reserve)
1 Buffer 5B2 pH 8.0

2 Ethanol &0 %

3 Ethanol 30 %

4 Buffer EBA

Buffer MM1 for microcentrifuge slot A (2 samples)

Reagent Volume [pl] {including reserve)

Water

End-Repair Buffer 10x
End-Repair Enzyme Mix
Universal Adapter

Total Volume

Buffer MM3 for microcentrifuge slot C (2 samples)

Reagent Volume [pl] {including reserve)

Water

Ligation Buffer 2x

Ligation and Mick Repair Enzyme Mix
dNTP Mix (10 mM)

Total Volume

Prepare the reagents according to the data given in the tables.
Click Next.

4100
5700
5700
2900

230
5.0
7.2

115

50.7

250
101.0
10.1
25
138.6

22. Inthis step, the user performs the end repair, adapter ligation and size selection. The
user assigns the sample to the positions on the rotor adapter, selects the instrument and

after the run has finished, assesses whether it was successful.

Perform End Repair, Adapter Ligati...
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23.

Perform End Repair, Adapter Ligation And Size Selection

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

. Index | Sample ID (1) RD_DNA_V2_07 o o (2) RD_DNA_V2_08

121 2
11 3
10 4

9 5
8 ;. 86

Run status information

Select instrument ® Run finished without errors Upload result file...
QiAcube 1] v
[ - ] © Run failed

Select the QIAcube instrument intended for the library preparation from the Select
instrument menu.

Assign the samples to the positions on the rotor adapter (using drag and drop): Click the
desired sample in the Samples IDs table, hold down the left mouse button and drag it to
one of the desired blue colored positions.

Perform the QlAcube run.
Assess whether the run has been successful (Run finished without errors option).

[Optional step]: Upload a resuilt file by clicking Upload result file and selecting the
desired result file.

Click Next.

In this step the enrichment PCR is performed. The application calculates the master mix
for the selected samples number and the reaction setup. The PCR cycling parameters
are displayed. The user selects the instrument, performs the run and finally assesses
whether the run has been successful.
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Perform Enrichment PCR

Perform Enrichment PCR

Master mix for 2 samples

Component Volume [pl]

QIAGEM Multip PCRMasMix,2x 62.5
Primer Mix (10 pM each) 2.5
RMase-free water 17.5
Total Volume B2.5

Reaction setup for enrichment PCR

Component Volume [ul]

Master mix 33.0
Library DNA 17.0
Total volume 50.0

Cycling conditions

Time Temperature |Number of cycles
15 minutes 95 °C 1

30 seconds 94 °C

30 seconds 52 °C 10

30 seconds 72°C

5 minutes 72°C 1

Cooling of PCR products at 4 “C until removal

Run time ~ 45 min

Prepare the master mix according to the pipetting scheme in the top table.

Prepare the reaction setup according to the pipetting scheme in the second table.
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24.

Select the PCR cycler from the Select instrument menu.

Select instrument
| ABI-TechMan 2 v |

Setup the PCR run according to the parameters in the Cycling conditions table.
Perform the PCR run.
Assess whether the run has been successful (Run finished without errors option).

[Optional step]: Upload a result file by clicking Upload result file and selecting the
desired result file.

Click Next.

This step is designed to prepare the reagents for the size selection run on the QlAcube.
The necessary volumes for the reagent bottles 1-4 are displayed.

Prepare Reagents for Size Selection

Reagent bottle volume preparation (2 samples)

Position Reagent Volume [pl] (including reserve)

1 Buffer SB2 pH 8.0 3300
2 - —
3 Ethanol 80 % 5700
4 Buffer EBA 2700

Prepare the reagent volumes for the four reagent bottles according to the volumes
displayed in the table.

Click Next.

25. Inthis step a size selection is performed on the QlAcube instrument.
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26.

Perform Size Selection

Perform QlAcube run

Assign sample 1Ds to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

0 e[ san o0
121 2

11 3

10 4

9 5

8 6

7

Assign the samples to a position in the shaker rack. Select instrument and indicate if the
step with or without errors.

Click Next.

This step serves quality control purposes. The DNA concentration of the amplicons in the
samples is determined and entered here. Further, the user has to decide whether the
size distribution is as expected.

Perform QC
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Analyze PCR amplicons and enter DNA concenfration.
Enter Measured DNA concentration from Qubit™ manually.

Confirm Size distribution with QlAxcel.

D Index Sample ID Sample type Application
@
[ F—
QCRun1 = +
Unit of measured concentration
[PETR—
5;";';'9 Index | Sample ID Dilution factor Measured DNA cone. DMNA conc. [ngipl] Size distribution as expected Image | Status
[a] 1 RO_DNA V2 07 | [12 [v] |[os | 1.00 Oves QHo ] oy
] 2 RD_DNA V2 08 | [12 [v] |[os | 1.00 Oves Ono B A
Run status information
Select instrument l Upload result file... ]
[Ouality control insirument 1 | ¥ ]
Select all samples and assign them to a QC run table. Use the move down ()
button to add the selected sample(s) to the QC Run table below.
Enter the Run status information if required. From the Instrument drop-down menu
select the instrument used for the run.
You have the option to amend the table by selecting Edit as spreadsheet 241 button.
27. The next step Normalizes the libraries. This brings the samples concentration inline
with other samples ready for the next step Clone Amplification.
Nommalize Libraries
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Dilute the libraries as specified in the Sample and Diluent columns
Required concenfration [ng/pl] : 0.100

Required volume [ul] - 30

General info

Index Sample ID Concentration [ngipl]
1 RD_DNA_V2_0T 100 @
2 RD_DNA_VZ_08 100 Q@

e The concentration of at least one sample is lower than 2 [ng/jl]

Additional dilution step(s) required. Please follow serial dilution instruction described in table(s) below. Use Buffer D as a diluent. For further information please refer to Handbook.

Dilution step (concentration <=1 ng/[ul]}

Dilution step

Index Sample ID Concentration [ng/pl] concentration [ng/ul] Dilution factor Final volume [pl]
1 RD_DNA_V2_07 1.00 0.10 10.0 100.0
2 RD_DMHA_VZ_08 1.00 0.10 100 100.0
Click Finish
| sn.

The Library Preparation overview screen is shown.

28. When the experiment does not have errors, the samples are approved automatically.
If errors are indicated, manual assessment is required to decide whether to:

» postpone the decision (?)
= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".

The following graphic illustrates the approval options:

? Go on S5top Requeue

o) 0 K¢

@ O O

00 X :

<Release W/O Result
DMNA Extraction
Target Enrichment

Note: Take the sample status (as shown in the Status column) and the assigned flags

(Flags column) into account when making your decision. For details on sample status

and flags, see Sample Status/Flags [63h. The sample status represents the status of the

current executed experiment whereas the assigned flags are accumulated from all

executed experiments.
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29. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Clonal Amplification"[ 735

7.21.4 Basic Clonal Amplification (CA)

Clonal Amplification is the same for all workflows. Refer to Clonal Amplification (CA)[ 7108
workflow in Common Protocols.

7.2.1.5 Basic Sequencing (SE)

Sequencing is the same for all workflows. Refer to Sequencing (SE)[ - workflow in
Common Protocols.

7.2.1.6 Basic Data Analysis (DA)

Data Analysis (DA) is the same for all workflows. Refer to Data-Analysis-( DA)[++) workflow
in Common Protocols.

7.2.2 The UMI DNA Workflow

For the UMI DNA path, follow the (===} ) dark blue. It is important to note that some of
the samples can be run in more than one experiment. Be aware that kits may be different.
Samples from the three workflow paths and different kits cannot be mixed in the same pool.

e N[ e N N A
Basic, UMI and LPT Basic Target Basic Library Clonal

Sequencing Data Analysis

Sample DNA Extraction Enrichment Preparation Amplification

Basic DNA
[— — | m—
\ J
Sample /

v ONA \ /— r‘_,HH
(=) =) || S

Sample
UMI RNA RNA Reverse UMI / LPT Library

Extraction Transcription Preparation
N AN AN I\ J\ J
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UMI/LPT DNA Workflow

I

Workflow step NA Extraction (NE)[7-38)
Workflow step Library Preparation (LP)[ 743
Workflow step Clonal Amplification (CA)[77h
Workflow step Sequencing (SE)| 7741
Workflow step Data Analysis (DA)[ 775
7.2.21 UMI NA Extraction (NE)

The purpose of the first step of the GeneReader NGS System workflow is to extract DNA
from the samples and to determine the concentration of the extracted nucleic acids. The NA
Extraction is performed either on a QlAcube instrument or manually.

The workflow steps for NA Extraction depend on whether FFPE or liquid biopsy (plasma)
samples are processed.

The first two steps refer to NA extraction. The user must first provide information about the
extraction kit used. If the QlAcube is used to perform the NA extraction, the user is asked to
distribute the samples in the rotor adapter in order to document the sample input position.
After the run has finished the user is asked to assess whether the run was successful.

Step Overview

DNA Extraction

Enter Kit Information / Pretreat sample

DNA Extraction }—

Perform DNA Extraction

Enter QC Results

Provide kit information (kit name, product no., lot no.) for the kit used for the DNA extraction.

GeneRead™ Link 2.0 04/2020

7-36



Actions

¢ Provide kit information (kit name, product no., lot no.) for
Enter Kit Information / Pretreat sample > the kit used for the DNA extraction.
¢ For pretreat sample instructions, follow the provided link

_ ¢ Assign the samples to the rotor adapter positions
Perform DNA Extraction N o Assess whether the run was successful

Step-by-step instructions

Experiment step

1. Click on Workflow from the main toolbar.

Click on Nucleic Acid Extraction.

The NA Extraction overview screen is displayed.

Select at least one sample you wish to process. Click on Create new experiment.

o B W N

The Start New Experiment dialog is shown. Make sure your required samples are in
the right frame.

@ Start New Experiment - DNA Extraction

Define experiment name
SP_20171013_02

Select samples
Samples in queue: Selected samples:
Sampie ID Specimen  Sampletype  Applicabon  Order bme Sample ID Specimes | Somle — ——
2017032014534 1 | FFPE Sampk AITonFFPE | 091202017 14555
231*092m45?3.172 i Sample "“TmFFpE u;zcrzri 14?, 1/RD_UMI_DNA V3_01| FFPE | Sampie | Lung DNA on FFPE | 101132017 130
s e aten e 2 RD_UMIDNA V3 02| FFPE | Sample | Lung DNAonFFPE | 10132017 130
.]
«

(R —

6. The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically.
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DNA Extraction Enter Kit Information / Pretreat sample

Define kit information

Enter Kit Information / Pretreat sample >

Kit name Produet number Lot number Expiry date Scan
[ Generead DNA FFPE Kit || [180134 B || [ 2 osroro1s || [

Perform DNA Extraction

G) Please check if the kit information is correct. (KIT-009)
Enter QC Results

7. Select the positions of the samples in the rotor adapter.

Select instrument
ERBTXXWY [v]

Perform QlAcube run

Assign sample |Ds to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

. Index | Sample ID {1)RD_UMI_DNA_V3_[I1| o o |(2} RD_UMI_DNA_VB_DZ'I
121 2
11 3
10 4
9 5
8 7 6

Select either manual or the instrument to run the DNA extraction. Select an instrument
from the Select instrument drop-down menu:

Select instrument

| ERBTxXWi v

Manual

ERBTXXWT
QlAcube 1
QlAcube 2

Perform the QlAcube run. Enter concentration.
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Assess whether the run has been successful (Run finished without errors option).

Run status information

O Run finished without errors.~ # [ Upload result file... ]

© Run failed

[Optional step]: Click Upload result file... to save a result file. The selected file will be
listed as, hyperlink at the right of the Select file button

8. When the experiment passes without error, the samples are approved automatically. if
errors are indicated, manual assessment is required to decide whether to:
» postpone the decision (?)
= promote the sample to the next step (Go on)
= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

Go
on

o.. | A ® O | O
o | /A o M o
o | A O 0o EH [ v)

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63D. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

Status | Comments | 7 Stop Requeue

9. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Library Preparation” [ 743,

7.2.2.2 LPT NA Extraction (NE)

LPT (Lung Plasma Track) panel was designed to detect variants (20.1% VAF) with known

relevance to Lung Cancer from cfDNA extracted from plasma samples.
The workflow steps of NA Extraction for LPT panel differ from other UMI panels, therefore are
described separately.
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Step Overview

ccfDNA Extraction

Enter Kit Information / Pretreat sample

DNA extraction

Perform ccfDNA Extraction

Bead Concentration >

Provide kit information (kit name, product no., lot no.) for the kit used for the DNA extraction.

Actions
. Provide kit information (kit name, product no., lot
Enter Kit Information / Pretreat sample .) for the kit used for the DNA extraction.

Experiment step

e Select samples plasma volume

Perform ccfDNA Extraction ' e Perform ccfDNA extraction

e Enter DNA concentrations into displayed table or
into the provided spreadsheet

Bead Concentration >

Step-by-step instructions

1. Click on Workflow from the main toolbar.

Click on Nucleic Acid Extraction.

The NA Extraction overview screen is displayed.

Select at least one sample you wish to process. Click on Create new experiment.

A

The Start New Experiment dialog is shown. Make sure your required samples are in
the right frame.
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@ Start New Experiment - ccfDNA Extraction

Define experiment name

DCD_20200225_01

Select samples

Samples in queue: Selected samples:

Sample ID Specimen Sample type Application Order time Sample
type

1 | RO_LPT_DHA_V3_01  Plasma Sample
2  RD_LPT_DNA_V3_02 | Plasma Sample

sample ID Specimen

(]
Kl

Application

Lung Plasma Track on Plasma | 02/2!
Lung Plasma Track on Plasma | 02/2!

The first step (Enter Kit Information) is enabled. All other steps are disabled. You can

enter a product name and the kit name will appear automatically.

ccfDNA Extraction Enter Kit Information / Pretreat sample

Enter Kit Information / Pretreat sample > Define kit informatien
Kit name Product number Lot number

Expiry date

Perform ccfDNA Extraction

[ @lAact Lung Plasma Track Panel ¢ | | [ 1119845 || 12345 1]

0212972020

® Please check if the kit information is correct. (KIT-009)

Bead Concentration
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7. Select plasma volume of samples and perform ccfDNA extraction.

ccfDNA Extraction Perform ccfDNA Extraction
Enter Kit Information / Pretreat sample 1. Select plasma volume
Index Sample ID Volume [mi]

Perform ccfDNA Extraction > 1 ROLPTDNAVI 0T @5 Q10

2 RD_LPTDNA V3 02 Q5 @ 10
Bead Concentration

4 >

2. Perform ccfDNA extraction

Perform ccfDNA extraction and elute into 150 [ul] for the following samples: Perfarm 2x ccfDNA extraction with Sml and elute infe 150 [ul] for the following samples:
Index Sample ID Index Sample ID
1 RD_LPT_DMA_V3_01 2 RD_LPT_DNA_V3_02

Pool the 2 eluales.

8. Enter bead concentration

«ccfDNA Extraction Bead Concentration

Enter Kit Inf som / P t sample 1. Bead concentration and eluation into 30 pl

2. Quantification measurement and quality assessment
Perform ccfDNA Extraction

Edit as spreadsheet ..
Bead Concentration > DMA concentration
Index Sample 1D DA Concentration [ngipl]

Size distribution as expected
1 RD_LPT_DNA_V3_01 | 2 ® ves O No O Not measured

2 RD_LPT_DNA_V3 02 | 4 ® ves O No O Mot measured

9. When the experiment passes without error, the samples are approved automatically. if
errors are indicated, manual assessment is required to decide whether to:
» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

Status | Comments | 7

0. AN [2]
i0.... FAN [2]
0. AN [2]

Stop Requeue

oio 59

® O
0 O
0 o HE
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Note: Take the sample status (as shown in the Status column) and the assigned flags (Flags

column) into account when making your decision. For details on sample status and flags,

see Sample Status/Flags[esh. The sample status represents the status of the current

executed experiment whereas the assigned flags are accumulated from all executed
experiments.

10. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Library Preparation” [743)

7.2.2.3 UMI Library Preparation (LP)

The purpose of this step is to create libraries from the input DNA. The DNA segments within
a library get different UMl adapters attached, and each library gets an adapter index, which
allows multiplexing of different samples on a flow cell.
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Step Overview

Normalize Libraries
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Step-by-step instructions

o bk~

Click on Create new experiment.
The Start New Experiment dialog is shown.

Click on Workflow from the main toolbar.
Click on Library Preparation.

The Library Preparation screen is displayed.
Click on the In Queue tab.

@ Start New Experiment - Library Preparation (QlAcube, DNA, V3)

Define experiment nam

=

LP_20171013_01
Select samples
Samples in queue:
Sample 1D

RD_DNA_V2_02

Sample type
Sample

Application
Lung DNA on FFPE

NA ext. exp
DCD_20170921_01

(2] (*)

Selected samples:

Sample ID

1 | RD_UMI_DNA_V3_|

"

2 | RD_UMI_DNA_V3_02

Sample type | Application

Sample

Sample

Lung DNA on FFPE
Lung DNA on FFPE

NA ext. exp.
SP_20171013_02

SP_20171013_02

(G iy W——
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7. The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically. Note that the kit
information cannot be scanned here and has to be entered via keyboard.

Enter Kit Information

Enter the kit information for the master mix and the primer tools in the corresponding
fields.

Define kit information

Kit name Product !/ Catalog number Lot /! Order number Expiry date Scan
| GeneRead QlAact Lung DNA UMIF || | 1107866 1 2= 10312018 ]
Click Next.
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8. Prepare the Fragmentation, End-Repair and A-Addition. Prepare the reaction mixture
and add the Fragmentation Enzyme Mix to each reaction.
Check the dilutions and amounts are correct.

Prepare Fragmentation, End-Repai...

Prepare Fragmentation, End-Repair & A-Addition

1. Prepare master mix for Fragmentation, End-Repair & A-Addition

Component Total volume for 2 samples [pl]
FERA Solution 19
Fragmentation Buffer 6.3
Total volume 81

2. Prepare reaction mixture and add the Fragmentation Enzyme Mix to each reaction

Requirec
Index Sample | Concent DNA Dilution fgmfr:g Mg_lsi;er Wate: FrEalf; Fl'lr?lf'
D [ngff | amount | factor (0] LA
o] R T [ul
1 RD _UMI_| 1.00 16 [1:1 16.0 3 2% 0.8 )
2 RD _UMI_| 1.00 16 [1:1 16.0 3.2 0.6 )
Click Next.
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9. Perform the Fragmentation, End-Repair and A-Addition

Perform Fragmentation, End-Repai...

Cycling conditions

Number of cycles Temperature Time
1 4°C 1 min
1 32°C 24 min
1 (e 30 min
1 4°C =

Select instrument
| ABI-Tec_Horst v |

Run status information

@® Run finished without errors [ Upload result file...

O Run failed

Click Next.
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10. Perform Adapter Ligation.

Perform Adapter Ligation

Select different bar codes (9mBC) for each samples.

1. Prepare master mix

Component Total volume for 2 samples [pl]

Ligation Buffer 250
DMA Ligase 12.5
Ligation Solution 18.0
Total Volume 955

2. Assign barcode adapters to the samples and prepare the reaction setup

Sample
Sample Master | Adapter
Index D '-J’u:-lllll.lﬁne mix [pl] | Q ] Adapter Q)
1 RD UMI 250 | 222 28 | smBC: |1 v |
2 RD_UMI 250 222 28 9mBC: [2 v ]

IMake sure that different adapters are used for DNA and RNA based samples in case of 2
combined All-in-Cne test. Otherwise related samples cannot be placed on one flow cell.

<. Perform Adapter Ligation

Program a thermal cycler to 20°C and incubate reaction for 15 minutes

Click Next.
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11. Clean up the Adapter-ligated DNA.

Cleanup Adapter-ligated DNA

Select instrument
QlAcube 1 K2

Perform QlAcube run

Assign sample IDs to fube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

' Index Sample 1D

121 2
11 3
10 4
9 5
8 ; 8

Run status information

1) RD_UMI_DNA_V3_01| o o |(2} RD_UMI_DNA_V3_021

(® Run finished without errors

Upload resuli file. .

© Run failed

Click Next.
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12. Prepare Reactions for Target Enrichment.

Prepare Reactions for Target Enric...

1. Prepare master mixes:

Forward target enrichment PCR

Component

TE-PCR Buffer (5x)
Forward Primers
GeneReader TE-PCR...
HotStarTag DNA Poly. ..
Total Volume

2. Prepare reaction mixture:

Forward target enrichment PCR

Sample
Indey | Sample ID volume
[un]
1 RO_UMI_DNA_V3 1 9.4
2 RD_UMI_DNA V3 | 9.4
Click Next.

Total volume for 2
samples [pl]

10.0
125
20
20
26.5

Mas_ter
mix
(forward)
[u]

10.6
10.6

Reverse target enrichment PCR

Component

TE-PCR Buffer (5x)
Reverse Primers
GeneReader TE-PCR. ..
HotStarTag DMNA Poly....
Total Volume

samples [pl]

Reverse target enrichment PCR

Sample
Index | Sample ID volume
(k1]
1 RD_UMI_DNA V3 | 94
2 RD_UMI_DNA V3 | 94

Total volume for 2

10.0
12.5
20
20
26.5

Master mix
(reverse)

[
106

106
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13. Perform Target Enrichment and Pooling samples.

Perform Target Enrichment PCR & ...

Cycling conditions

Number of cycles Temperature Time

1 95" C 13 min
98" C 2 min

8 895" C 155
66° C 10 min

1 725 C 2 min

1 4° C S min

1 4° C ==

Select instrument
| ABI-TecMan 2 v

Run status information

() Run finished without errors [ Upload result file...

O Run failed

Combine all reactions from the same sample into one tube.

Click Next.
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14. Clean up Target Enrichment PCR.

Cleanup Target Enrichment PCR

Select instrument
QlAcube 1 [v]

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

' Index | Sample ID 1) RD_UMI_DNA_V3_01| o o |(2} RD_UMI_DNA_\.I’B_DZ'I
121 2
1 3
10 4
9 5
8 7 -1

Run status information

(=) Run finished without errors Upload result file. .

(O Run failed

Click Next.
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15. Prepare Reaction for Universal PCR Amplification. Check the volumes and prepare the

mixture.

Prepare Reaction for Universal PC...

1. Prepare master mix

Component Total volume for 2 samples [pl]

UPCR Buffer (2x)

GeneReader Universal PCR Primer A
GeneReader Universal PCR Primer B
HotStarTag DNA Polymerase

Total Volume

2. Prepare reaction mixture

Inder | Sample ID Sample volume [pl]
1 RD_UMI_DNA_V3 01 13.4
2 RD_UMI_DNA_V3 02 13.4

Click Next.

10.0
20
2.0
25

16.5

Master mix [pl]
6.6
6.6
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16. Perform Universal PCR Amplification

Perform Universal PCR Amplification

Cycling conditions

Number of cycles Temperature Time
1 95° C 13 min
98° C 2 min
21 98° C 155_
60° C 2 min
1 72° C 5 min
1 4° C 5 min
1 4° C 2

Select instrument
| ABI-TecMan 2 K2

Run status information

(® Run finished without errors [ Upload result file... ]

O Run failed

Click Next.
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17. Perform Universal PCR cleanup.

Cleanup Universal PCR

Select instrument
QlAcube 1 [v]

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

. Index | Sample ID

121 2
11 3
10 4
9 5
8 , 6

Run status information

{1)F!D_UMI_DNA_V3_{)1| o o |(2} RD_UMI_DNA_V3_D4

@ Run finished without errors

Upload result file.

Q) Run failed

Click Next.
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18. Perform QC to check the concentrations are as expected.

Perform QC

Analyze PCR amplicons and enter DNA concentration.
Enter Measured DNA concentration from Qubit™ manually.

Confirm Size distribution with QlAxcel.

A Assign all samples to a QC run. (QUC-003)

D Index Sample ID Sample type Application

O 1 RD_UMI_DNA_V3_01 Sample AIT DMA UMI

O 2 RD_UMI_DNA_V3_02 Sample AIT DNA UMI
v | | A

QCRun 1 = +

Unit of measured concentration

siy”;z"’ Index Sample ID
Run status information
Select instrument
[ Quality control i F—

Dilution factor

Measured DNA conc. DMA conc. [nglpl]

Upload result file...

Edit as spreadsheet ...

Size distribution as expected Image Status

Enter the required data in the yellow areas. For an example:
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QC Run 1 X| +

Unit of measured concentration

ng/ul n Edit as spreadshest ..

Eiyrr;zle Index Sample ID Dilution factor Measured DNA cone. DMA conc. [nglpl] Size distribution as expected Image Status
O 1 RO_UMI_DNA V3 01 |[12 [v] |[10 | |=2000 @vs Ono A v
@ 2 RD_UMI_DNA V3_02 |12 [v] |[10 | | 2000 @®ves Ono B v

Run status information

Select instrument Upload result file...

[wality control i I

Click Next.

19. Normalize the libraries so the concentration levels are prepared for possible future
protocols.

Normalize Libraries

Dilute the libraries as specified in the Sample and Diluent columns
Required concentration [ng/pl] : 0156

Required volume [pl] - 30

General info
Index Sample 1D Concentration [ngipl]
1 RD_UMI_DMA_V3_01 10.00
2 RD_UMI_DMA_V3_02 10.00

Additional dilution step(s) required. Please follow serial dilution instruction described in table(s) below. Use Buffer D as a diluent. For further information please refer to Handbook.

Dilution step (1 ng/[pl] < concentration <= 10 ng/[pl]}

Index | Sample D Concentration [ngiul] E’:}:‘:::;‘;E" p— Dilution factor Final volume [ul] sample [ul] Diluent [ul]
1 RD_UMI_DNA_V3 01 | 10.00 1.00 10.0 50.0 5.0 450
2 RD_UMI_DNA_V3_02 | 10.00 1.00 10.0 50.0 5.0 450
Dilution step (concentration <=1 ng/[pl])
Index | Sample ID Concentration [nglui] i s en T Dilution factor Final volume [ul] Sample [ul] Diluent [ul]
1 RD_UMI_DNA V3 01 | 1.00 0.16 6.3 100.0 15.9 84.1
2 RD_UMI_DNA_V3 02 | 1.00 0.16 63 100.0 159 841

Click Finish.
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20. The Library Preparation has finished and the samples are now in the Clonal

Amplification tab in the In Queue table.

00000 m EI o,
(L L1 L]
QIAGEN Test Orders Workflow Samples Configuration
% Nucleic Acid Extrac... Library Preparation 6» Clonal Amplification e Sequencing ,\ Data Analysis
3 Queued 5 3 Queued 12 [ Queued 8 [ Queued 2 T Queued 0
=3 In Process 10 =3 In Process 33 =] In Process 3 =] In Process 2 = In Process G
¥ Approval 3 ¥ Approval 5 ¥ Approva 0 ¥ Approval 3 ¥ Approval 2
In Queue (2) | In Process (1) | In Approval (0) |
1D w | Carrier type Samples Operator Workflow step Next task Actions
@
2% |l |
‘ 8 RD_UMI_DNA_V3_02 Tube 1 Richard Clonal Amplification Clonal Amplification =]
8 RO_UMI_DNA_V3_01 Tube 1 Richard Clonal Amplification Clonal Amplification =]

21. When the experiment is completed without error, the samples are approved

automatically. If errors are indicated, manual assessment is required to decide whether
to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".

The following graphic illustrates the approval options:

<Release W/O Result=
DMA Extraction
Library Preparation

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [esh). The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.
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22. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Clonal Amplification"[ 7-7.

7224 LPT Library Preparation (LP)

The workflow steps of Library Preparation for LPT (Lung Plasma Track) panel differ from
other UMI panels, therefore are described separately.
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Step Overview

Normalize Libraries
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Step-by-step instructions

Click on Workflow from the main toolbar.
Click on Library Preparation.

The Library Preparation screen is displayed.
Click on the In Queue tab.

Click on Create new experiment.

o bk~

The Start New Experiment dialog is shown.

@ Start New Experiment - Library Preparation (QlAcube, DNA, V3)

Define experiment name
LP_20200225_01

Select samples

Samples in queue: Selected samples:
Sample ID Sample type Application NA ext. exp. Sample ID Sample Application NA ext_exp.
type
1 | RO_LPT_DNA_V3_01  Sample Lung Plasma Track on Plasma | DCD_20200225_
2 | RD_LPT_DNA_V3_02 | Sample Lung Plasma Track on Plasma | DCD_20200225_
4 |

)=}
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The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically. Note that the kit
information cannot be scanned here and has to be entered via keyboard.

Enter Kit Information

Enter the kit information for the master mix and the primer tools in the corresponding
fields.

Define kit information

Kit name Product ! Catalog number Lot ! Order number Expiry date Scan
[ @lAact Lung Plasma Track Pane! K | | | 1119845 ME ||[ 2 o2m9m020 || ]
® Pleasze check if the kit information is correct. (KIT-009)
Click Next.
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8. Prepare the Fragmentation, End-Repair and A-Addition. Prepare the reaction mixture
and add the Fragmentation Enzyme Mix to each reaction.
Check the dilutions and amounts are correct.

Prepare Fragmentation, End-Repai...

Prepare Fragmentation, End-Repair & A-Addition

1. Prepare master mix for Fragmentation, End-Repair & A-Addition

Compeonent Total Violume for 2 samples [pl]
FERA Solution 2.3
Fragmentation Buffer 7.5
Total volume 9.8

2. Prepare reaction mixture and add the Fragmentation Enzyme Mix to each reaction

(® Use maximum DNA amount () Use specific DNA amount

Inde: | Sample ID Concentration

Sample volume i Water Fragmentation
[ngiul] DNA amount [ng] Master mix [pl] [l Enzyme Mix [ul]
1 RD_LPT_DMNA_W3_ | 2.00 33,5 16.75 325 0 5
2 RD_LPT_DNA_V3_| 4.00 67 16.75 3.25 0 5

* "Use specific DNA amount" option allows for input a specific DNA amount values instead of values

calculated automatically based on DNA concentration. Sample and water wolume will be then
recalculated.

Click Next.
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9. Perform the Fragmentation, End-Repair and A-Addition

Perform Fragmentation, End-Repai...

Cycling conditions

Number of cycles Temperature
1 4 C
1 3z2°C
1 65° C
Hold 4£C

Select instrument
| ABI-Techan 1

[v]

Run status information

(® Run finished without errors

O Run failed

Click Next.
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10. Perform Adapter Ligation.

Perform Adapter Ligation

Select different bar codes (9mBC) for each samples.

1. Prepare master mix

Component Total Volume for 2 samples [pl]

Ligation Buffer 30.0
DMA Ligasze 15.0
Ligation Solution 216
Total Volume 66.6

2. Assign barcode adapters to the samples and prepare the reaction setup

Index | Sample ID Sample Volume [pI] Master mix [pl] Adapter G [pI] Adapter Q
1 RD_LPT_DMA_V3_0 25.0 222 23 omBC: |1 [v]
2 RD_LPT_DNA_V3_0i 250 22 23 omBC: |2 k2

Make sure that different adapters are used for DNA and RNA based samples in case of a combined All-in-One test. Otherwise related samples cannot
be placed on one flow cell.

3. Perform Adapter Ligation

Incubate the PCR tubes on a thermal cycler at 20 *C for 15 minutes. Do not use the heated lid. Following incubafion, the reactions may be stored at
-20 =C for up to 3 days, or transferred to a cold block for purification.

Click Next.
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11. Clean up the Adapter-ligated DNA.
Manual preselection is done.

Select instrument
Manual L J

Click Next.

12. Prepare Reactions for Target Enrichment.

Prepare Reactions for Target Enric...

1. Prepare master mixes:

Component Total volume for 2 samples [pl]
TEPCR Buffer (5X)

QlAact Lung Plasma Primer Pool

GeneRead TE-PCR Primer

HotStarTag DNA Polymerase

MNuclease Free Water

Total Volume

2. Prepare reaction mixture:

Inde» | Sample ID Sample volume [pl] Master mix [pl]
1 RD_LPFT_DNA V3 01 9.4 10.6
2 RD_LFT_DNA_WV3 02 9.4 106

Click Next.

12.0
30
24
24

12.0

318
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13. Perform Target Enrichment and Pooling samples.

Perform Target Enrichment PCR & ...

Cycling conditions

Number of cycles Temperature Time
’ 95° C 13 min
93° C 2 min
8 93° C 158
68° C 10 min
1 72°C 5 min
1 47 C 5 min
Hold 4°C =

Select instrument
| ABI-TecMan 1 E2

Run status information

{¢) Run finished without errors Upload result file...

QO Run failed

Click Next.
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14. Clean up Target Enrichment PCR.

Manual preselection is done.

Select instrument

Manual L J

Click Next.

15. Prepare Reaction for Universal PCR Amplification.
Check the volumes and prepare the mixture.

Prepare Reaction for Universal PC...

1. Prepare master mix

Component

UPCR Buffer (5x)

GeneReader Universal PCR Primer A
GeneReader Universal PCR Primer B
HotStarTag DNA Polymerase

Total Volume

2. Prepare reaction mixture

Index | Sample ID

1 RD_LPT_DNA _V3_01
2 RD_LPT _DNA_V3_02
Click Next.

Total volume for 2 samples [pl]

Sample volume [pl]
13.4
13.4

Master mix [pl]
6.6
6.6

12.0
2.4
2.4
3.0

19.8
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16. Perform Universal PCR Amplification

Perform Universal PCR Amplification

Cycling conditions

Number of cycles Temperature

1

19
1
Hold

Select instrument
| ABI-Techan 1 |v]

Run status information

(®) Run finished without errors

O Run failed

Click Next.

o8 E
96° C
96° C
60° C
72°C
47 C

17. Perform Universal PCR cleanup.

Manual preselection is done.

Select instrument
Manual

Click Next.

Time
13 min
2 min
15 sec
2 min
5 min
= (min. 5 min)

Upload result file...
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18. Perform QC to check the concentrations are as expected.

Perform QC

Analyze PCR amplicons and enter DNA concentration.
Enter Measured DNA concenfration from Qubit™ manually.

Confirm Size distribution with ClAxcel.

& Assign all samples to a QC run. (QUC-003)

D Index Sample ID Sample type Application

O 1 RD_LPT_DNA_V3_01 Sample Lung Plasma Track

O 2 RD_LPT_DNA_V3_02 Sample Lung Plasma Track
'y

QCRun1 = + ‘

Unit of measured concentration
ngiyl [v)

Sample

type Index Sample ID Dilution factor

Run status information

Select instrument

[Qu ality contrel instrument 1 | v ]

Upload result file._..

DHA conc.
Ing/pl]

Edit as spreadsheet .

-

Size distribution as
expected Image Status

Enter the required data in the yellow areas. For example:
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CC Run 1 X‘ + ‘

Unit of measured concentration

Run status information

Select instrument

ngiul El [ Edit as spreadsheet ..
Sample Index | Sample ID Dilution fackor Measured DNA DMA conc. [ng' Size distribution as Image | Status
type conc. 1} expected
O 1 RD_LPT_DNA_V3_01 | [12 [v][10 | | 20,00 @ves Ono ] v
O 2 RD_LPT_DNA_V3_02 |[1:2 [w||[10 | | 20.00 @ves Ono B v
< >

Upload result file...

[Ouality contrel instrument 1

[v)

Click Next.
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19. Normalize the libraries so the concentration levels are prepared for possible future
protocols.

Normalize Libraries

Dilute the libraries as specified in the Sample and Diluent columns
Required concentration [ng/ul] : 0.156
Required volume [pl] - 30

General info

Index Sample ID Concentration [ng/pl]
1 RO_LPT_DNA_V3_01 20.00
2 RO_LPT_DNA_V3_02 20.00

Additional dilution step(s) required. Please follow serial dilution instruction described in table{z) below. Use Buffer D as a diluent. For further information please refer to
Handbook.

Dilution step (concentration > 10 ng/Tul])

. Dilution step
Index Sample ID El]c!noentratlon [ng/ concentration [ng/ Dilution factor Final wolume [ul] Sample [pl] Diluent [pi]
il
1 RD_LPT_DMA_V3 01 | 20.00 5.00 4.0 200 5.0 13.0
2 RD_LPT_DMA_V3 02 | 20.00 5.00 4.0 200 5.0 15.0
Dilutien step (1 ng/[pl] < eoencentration <= 10 ng/[pl]}
. Dilution step
Index Sample ID El]onoentratlon [rg/ concentration [ng/ Dilution factor Final wolume [ul] Sample [pl] Diluent [pl]
|
1 RD_LPT_DMA V3 01 | 5.00 1.00 5.0 50.0 10.0 40.0
2 RD_LPT_DMA_V3 02 | 5.00 1.00 5.0 530.0 10.0 40.0
Dilution step (concentration <=1 ng/[ul])
. Dilution step
Index Sample ID Enonoentratlon [ng/ concentration [ng/ Dilution factor Final wolume [ul] Sample [pl] Diluent [pi]
bl
1 RD_LPT_DMA_V3 01 | 1.00 0.16 6.3 100.0 159 841
2 RD_LPT_DMA V3 02 | 1.00 0.16 6.3 100.0 15.9 g41

Click Finish.

20. The Library Preparation has finished and the samples are now in the Clonal
Amplification tab in the In Queue table.

m

Workflow

|4

Test Orders samples  Configuration

% Nucleic Acid Extrac... Library Preparation 03 Clonal :9 n Data Analysis
Queued 0 Queved 0 O Queued 2 Queved 0 = Queued 0
=1 InProcess 0 =1 In Process 0 =1 InProcess 0 =1 InProcess 0 =1 In Process 0
¥ Approval 0 ¥ Approval 0 ¥ Approval 0 ¥ Approval 0 ¥ Approval 0
namee |
[} Carrier ty] Samples Operator Workflow step Next task Actions
28| [Frer ]| [Fi Q] ([F @] | [Fitter next task [x],
8 RD_LPT_DNA_V3_01 Tube 1 admin Clonal Amplification Clonal Amplification (E3]
8 RD_LPT_DNA_V3_02 Tube 1 admin Clonal Amplification Clonal Amplification E
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21. When the experiment is completed without error, the samples are approved
automatically. If errors are indicated, manual assessment is required to decide whether
to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

» or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

= Go

- Stop Requeue

o Jie
o EM - v

o)
O

<Release W/O Result=
DMA Extraction

Library Preparation

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63h. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

22. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Clonal Amplification" [77h,

7.2.2.5 UMI Clonal Amplification (CA)

Clonal Amplification is the same for all workflows. Refer to Clonal Amplification (CA)[+8)
workflow in Common Protocols.

7.2.2.6 UMI Sequencing (SE)

Sequencing is the same for all workflows. Refer to Sequencing (SE)[ -8 workflow in
Common Protocols.
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7.2.2.7

UMI Data Analysis (DA)

Data Analysis (DA) is the same for all workflows. Refer to Data-Analysis-( DA)[++) workflow
in Common Protocols.

7.2.3 The

UMI RNA Workflow

For the UMI RNA path, follow the (=======)) blue arrow. It is important to note that some of
the samples can be run in more than one experiment. Be aware that kits may be different.
Samples from the three workflow paths and different kits cannot be mixed in the same pool.
Do not select the same bar code twice otherwise the GeneReader Link will raise an error.

Sample
Basic DNA

Sample
UMI DNA/
LPT

Sample
UMI RNA

/ Basic, UMI and LPT \

DNA Extraction

[—d

[

Basic Target
Enrichment

Basic Library
Preparation

) | —

.

/—

>

y || ==

| >

RNA
Extraction

Reverse

Transcription

AN

UMI / LPT Library
Preparation

\

/

[

Clonal
Amplification

~

(

Sequencing

\

-

Data Analysis

~

sy

J

—

—
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UMI RNA Workflow

| >

Workflow step NA Extraction (NE)7-78)
Workflow step Reverse Transcription (RT)[ 761
Workflow step Library Preparation (LP) 75
Workflow step Clonal Amplification (CA)[ +-10)
Workflow step Sequencing (SE) 5]
Workflow step Data Analysis (DA)[ 75

7.2.3.1 UMI RNA Extraction (NE)

The purpose of the first step of the GeneReader NGS System workflow is to extract RNA from
the samples and to determine the concentration of the extracted nucleic. The NA Extraction is
performed either on a QlAcube instrument or manually.

The workflow steps for NA Extraction depend on whether FFPE or liquid biopsy (plasma)
samples are processed.

The first two steps refer to NA extraction. The user must first provide information about the
extraction kit used. If the QIAcube is used to perform the NA extraction, the user is asked to
distribute the samples in the rotor adapter in order to document the sample input position.
After the run has finished the user is asked to assess whether the run was successful.
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Step Overview

RNA Extraction

Enter Kit Information

RNA Extraction =

Perform RNA Extraction

Enter QC Results

Provide kit information (kit name, product no., lot no.) for the kit used for the RNA extraction.

Experiment step Actions

_ _ ¢ Provide kit information (kit name, product no., lot no.) for
ST the kit used for the RNA extraction.

¢ Assign the samples to the rotor adapter positions

Perfi RNA Extracti
— s e Assess whether the run was successful

Step-by-step instructions

1. Click on Workflow from the main toolbar.

Click on Nucleic Acid Extraction.

The NA Extraction overview screen is displayed.

Select at least one sample you wish to process. Click on Create new experiment.

A

The Start New Experiment dialog is shown. Make sure your required samples are in
the right frame.
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@ Start New Experiment - RNA Extraction

Define experiment name

RE_20171017_01

Select samples

Samples in queue:

Selected samples:
SamplelD  Specimen  Sampletype  Application Order time Sample ID
— FFPE Sample Lung All-in-one RNA 09r192017 1624 RD_UMI_RN

2 | RD_UMI_RNA_!

v

(2]

6. The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically.

RNA Extraction

Enter Kit Information

Enter Kit Information > Define kit information

Kit name

Product number Lot number
: [ GeneRead QlAact Lung RNA UMt | [ 1107868
Perform RNA Extraction

ME

Scan

® Please check if the kit information is correct. (KIT-009)
Enter QC Results
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7. Select the positions of the samples in the rotor adapter. For example:

Select instrument
QlAcube 1 v

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

' Index | Sample ID (1) RD_UMI_RNA_V3_01 o o (2) RD_UMI_RNA_V3_02

121 2
11 3
10 4

9 5
8 -, 6

Select either manual or the instrument to run the RNA extraction, Select an instrument
from the Select instrument drop-down menu:

Select instrument

| ERBTXXWI v

Manua
ER8TXXWf
QlAcube 1

QlAcube 2

Perform the QlAcube run. Enter concentration.

Assess whether the run has been successful (Run finished without errors option).

Run status information

O Run finished without errors. [ Upload result file .. ]

O Run failed

[Optional step]: Click Upload result file... to save a result file. The selected file will be
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listed as a hyperlink at the right of the Select file button

8. Run QC checks to confirm the concentrations.

Enter QC Results

Enter final concentration

S?:I;gle Index Sample ID Concentration [ng/ul]
1 RD_UMI_RNA_V3 01 1
2 RD_UMI_RNA_V3 02 1

Select instrument

| Quality control instrument 1 | v |

Click Finish.

9. When the experiment is completed without error, the samples are approved
automatically. If errors are indicated, manual assessment is required to decide whether

to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".
The following graphic illustrates the approval options:

Go
on

io._ [:'3 @ @ O O |
. | A = O [ O |
. A = 0 O [N - v)

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63h. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all

Status | Comments | 7 Stop Requeue
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executed experiments.

10. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step ""UMI RNA Reverse Transcription"[ 761,

7.2.3.2 UMI RNA Revwerse Transcription (RT)

The purpose of this step is to transcribe the extracted RNA in complementary DNA, which is
a prerequisite to form libraries.

Step Overview

Perform Second Strand Synthesis

Step-by-step instructions
1. Click on Workflow from the main toolbar.
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Click on Nucleic Acid Extraction.
The NA Extraction overview screen is displayed.
Select at least one sample you wish to process of click on Create new experiment.

A

The Start New Experiment dialog is shown. Make sure your required samples are in
the right frame.

@ Start New Experiment - Reverse Transcription ‘

Define experiment name
RT_20171017_01

Select samples

Samples in queue: Selected samples:
Sample ID Sample type Application RMNA extr. exp. Sampie 1D Sample type Application RNA extr. exp.
1 | RD_UMI_RNA_V3_01 Sample Lung RNA RE_20171017_01
2 | RD_UMI_RNA_V3_02 Sample Lung RNA | RE_20171017_01
>
4

(S—
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6. The first step (Enter Kit Information) is enabled. All other steps are disabled.

Enter Kit Information

You can enter a product name and the kit name will appear automatically. For example:

Define kit information

Kit name Product number Lot number Expiry date
| GeneRead QlAact Lung RNA UMIF || | 1107868 HE ||| &2 o9r7r2022
G) Please check if the kit information is correct. (KIT-009)

7. Confirm the concentration and RNA volumes for the first strand synthesis.

Perform First Strand Synthesis

1. Prepare reaction mixture

Required
. s~ Sample )
Index | Sample ID Concentrati RNA Dilution - RP Primer
[ng/pi] amount | factor [l] [mi]
[ng]
1 RD UMI_R 1.00 ] [ 11 5.0 10
2 RD_UMI_R 1.00 5 [ = 5.0 1.0

2. Program a thermal cycler to 65°C and incubate reactions for 5 minutes.

3. Place reactions on ice for at least 2 minutes.

8. Prepare reverse transcription using the volumes indicated in the workflow.

Water [ul]

0.0
0.0
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Prepare Reverse Transcription

1. Prepare master mix

Component

BC3 buffer, 5x

RMNase inhibitor

EZ Reverse Transcriptase
Total Volume

2. Prepare reaction mixture

Inde: | Sample ID
1 RD UMI_ RNA V3 01
2 RD_UMI_RNA V3 02

Total volume for 2 samples [pl]

Sample volume [ul]
6.0
6.0

50
25
AT
10.0

Master mix [ul]
4.0
4.0
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9. Perform the reverse transcription using the cycling conditions indicated.

Perform Reverse Transcription

As an example:

Cycling conditions

Number of cycles Temperature Time
1 25° C 10 min
1 42° C 30 min
1 70° C 15 min
1 4° C o

Select instrument
| ABI-TecMan 2 v

Run status information

(® Run finished without errors [ Upload result file...

O Run failed
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10. Prepare the second strand synthesis using the instructed volumes from the workflow

instructions.

Prepare Second Strand Synthesis

As an example:

1. Prepare master mix

Component
XC buffer

RH RNase
dNTP

BX enzyme
Total Volume

2. Prepare reaction mixture
Inde: | Sample ID Sample volume [ul]

1 RD_UMI_RNA V3 0° 10.0
2 RD_UMI_RNA_V3_0: 10.0

Water [pl]

50
5.0

Total volume for 2 samples [ul]

5.0
25
25
25
125

Master mix [pl]
50
5.0
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11. Perform the second strand synthesis as instructed and confirm if the process was
successful by indicating Run finished without errors.

Perform Second Strand Synthesis

As an example:

Cycling conditions

Mumber of cycles Temperature Time
1 3rrC 7 min
1 65° C 10 min
1 80° C 10 min
1 4°C o2

Select instrument
| ABI-TecMan 2 v |

Run status information

(¢) Run finished without errors [ Upload result file. .

O Run failed

Click Finish.

12. When the experiment is completed without error, the samples are approved
automatically. If errors are indicated, manual assessment is required to decide whether

to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".

The following graphic illustrates the approval options:
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Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [6s1). The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

Status | Comments | ¥ Stop Requeue

13. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Library Preparation” [768).

7.2.3.3 UMI RNA Library Preparation (LP)

The purpose of this step is to create libraries from the input cDNA. The DNA segments within
a library get different UMl adapters attached, and each library gets an adapter index, which
allows multiplexing of different samples on a flow cell.
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Step Overview
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Normalize Libraries

Step-by-step instructions

1.

O &~ D

Click on Workflow from the main toolbar.
Click on Library Preparation.

The Library Preparation screen is displayed.

Click on the In Queue tab.
Click on Create new experiment.
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6. The Start New Experiment dialog is shown.

‘ @ Start New Experiment - Library Preparation (QlAcube, DNA, V3)

Define experiment name

LP_20171013._01
Select samples

Samples in queue:

Sample ID Sample type
RD_DNA_VZ_02 Sample

Application NA ext. exp.
DCD_20170921_01

Lung DNA on FFPE

Selected samples:
Sample ID

1 RD_UMI_DNA_V3_01

2 | RD_UMI_DNA_V3_02

Sample

Sample type | Application NA ext. exp.
Sample

Lung DNA on FFPE | SP_20171013_02
Lung DNA on FFPE | SP_20171013_02

7. The first step (Enter Kit Information) is enabled. All other steps are disabled. You can
enter a product name and the kit name will appear automatically. Note that the kit
information cannot be scanned here and has to be entered via keyboard.

Enter Kit Information

Enter the kit information for example:

Define kit information

Kit name Product / Catalog number Lot | Order number Expiry date Scan | Rer
GeneRead QlAact RMA Library Pre | | | 1107200 1 B 09/30/2021 [mm] | [x]
GeneRead ClAzct Lung RMNA UMIF | | | 1107368 1 5] [mm] | 3]
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8. Prepare the master mix for End-Repair and A-Addition. Prepare the reaction mixture.

For example:

Prepare End-Repair & A-Addition

1. Prepare master mix for End-Repair & A-Addition

Component Total volume for 2 samples [pl]

ERA buffer, 10x 12.5
Nuclease-free water 7.5
Total Volume 50.0

2. Prepare reaction mixture

Index | Sample ID Sample volume [pl] Master mix [pl] ERA enzyme [pi]
1 RD_UMI_RNA_V3 01 20.0 20.0 10.0
2 RD_UMI_RNA_V3 02 20.0 20.0 10.0
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9. Perform the End-Repair and A-Addition under the recommended conditions.

Perform End-Repair & A-Addition

Cycling conditions

Number of cycles Temperature Time
1 4° C 1 min
1 20° C 30 min
1 65° C 30 min
1 4° C c2

Select instrument
| ABI-TecMan 2 v |

Run status information

@ Run finished without errors [ Upload result file... ]

O Run failed
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10. Perform Adapter Ligation.

Perform Adapter Ligation

Select different bar codes (9mBC) for each samples.

1. Prepare master mix

Component Total volume for 2 samples [pl]

Ligation Buffer 250
DMA Ligase 12.5
Ligation Solution 18.0
Total Volume 955

2. Assign barcode adapters to the samples and prepare the reaction setup
Sample
Sample Master | Adapter

Index D '-J’u:-lllll.lﬁne mix [pl] | Q ] Adapter Q)

1 RD_UMI 250 | 222 | 28 |smBC: |1 v |
2 RD_UM| 2530 222 2.8 amBC: [2 v ]

IMake sure that different adapters are used for DNA and RNA based samples in case of 2
combined All-in-Cne test. Otherwise related samples cannot be placed on one flow cell.

<. Perform Adapter Ligation

Program a thermal cycler to 20°C and incubate reaction for 15 minutes

Click Next.
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11. Clean up the Adapter-ligated DNA.

Cleanup Adapter-ligated DNA

This step can be completed manually or by selecting QlAcube as the instrument.

Select instrument
[ @1Acube 1 [v]

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

. Index | Sample ID ) RD_UMI_DNA_V3_01| o o |(2}RD_UMI_DNA_V3_02|
121 2
1 3
10 4
9 5
8 , 6

Run status information

(® Run finished without errors Upload result file. .

O Run failed

Click Next.
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12. Prepare Reactions for Target Enrichment.

Prepare Reactions for Target Enric...

1. Prepare master mixes:

Forward target enrichment PCR

Component

TE-PCR Buffer (5x)
Forward Primers
GeneReader TE-PCR...
HotStarTag DNA Poly. ..
Total Volume

2. Prepare reaction mixture:

Forward target enrichment PCR

Sample
Indey | Sample ID volume
[un]
1 RO_UMI_DNA_V3 1 9.4
2 RD_UMI_DNA V3 | 9.4
Click Next.

Total volume for 2
samples [pl]

10.0
125
20
20
26.5

Mas_ter
mix
(forward)
[u]

10.6
10.6

Reverse target enrichment PCR

Component

TE-PCR Buffer (5x)
Reverse Primers
GeneReader TE-PCR. ..
HotStarTag DMNA Poly....
Total Volume

samples [pl]

Reverse target enrichment PCR

Sample
Index | Sample ID volume
(k1]
1 RD_UMI_DNA V3 | 94
2 RD_UMI_DNA V3 | 94

Total volume for 2

10.0
12.5
20
20
26.5

Master mix
(reverse)

[
106

106
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13. Perform Target Enrichment and Pooling samples.

Perform Target Enrichment PCR & ...

Cycling conditions

Number of cycles Temperature Time

1 95" C 13 min
98" C 2 min

8 895" C 155
66° C 10 min

1 725 C 2 min

1 4° C S min

1 4° C ==

Select instrument
| ABI-TecMan 2 v

Run status information

() Run finished without errors [ Upload result file...

O Run failed

Combine all reactions from the same sample into one tube.

Click Next.
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14. Clean up Target Enrichment PCR.

Cleanup Target Enrichment PCR

Select instrument
QlAcube 1 [v]

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

' Index | Sample ID 1) RD_UMI_DNA_V3_01| o o |(2} RD_UMI_DNA_\.I’B_DZ'I
121 2
1 3
10 4
9 5
8 7 -1

Run status information

(=) Run finished without errors Upload result file. .

(O Run failed

Click Next.
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15. Prepare Reaction for Universal PCR Amplification. Check the volumes and prepare the

mixture.

Prepare Reaction for Universal PC...

1. Prepare master mix

Component Total volume for 2 samples [pl]

UPCR Buffer (2x)

GeneReader Universal PCR Primer A
GeneReader Universal PCR Primer B
HotStarTag DNA Polymerase

Total Volume

2. Prepare reaction mixture

Inder | Sample ID Sample volume [pl]
1 RD_UMI_DNA_V3 01 13.4
2 RD_UMI_DNA_V3 02 13.4

Click Next.

10.0
20
2.0
25

16.5

Master mix [pl]
6.6
6.6
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16. Perform Universal PCR Amplification

Perform Universal PCR Amplification

Cycling conditions
Number of cycles Temperature

1 95° C
98° C

21 98° C
60° C

1 72° C
1 4°C
1 4°C

Select instrument

| ABI-TecMan 2

Run status information

@ Run finished without errors

O Run failed

Click Next.

Time
13 min
2 min
15s
2 min
5 min
5 min

[ Upload result file. .. ]
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17. Perform Universal PCR cleanup.

Cleanup Universal PCR

Select instrument
QlAcube 1 K2

Perform QlAcube run

Assign sample IDs to tube positions in shaker rack by drag and drop.
Load tubes and rotor adapter onto the indicated positions.

. Index | Sample 1D {1)F!D_UMI_DNA_'J3_D1| o o |(2}RD_UM|_DNA_V3_02|
121 2
11 3
10 4
9 5
8 ., 6

Run status information

(®) Run finished without errors Upload result file. .

O Run failed

Click Next.
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18. Perform QC to check that the concentrations are as expected.

Perform QC

Analyze PCR amplicons and enter DNA concentration.
Enter Measured DNA concentration from Qubit™ manually.

Confirm Size distribution with QlAxcel.

A Assign all samples to a QC run. (QUC-003)

D Index Sample ID Sample type Application
O 1 RD_UMI_DNA_V3_01 Sample AIT DMA UMI
O 2 RD_UMI_DNA_V3_02 Sample AIT DNA UMI
FN— —

QCRun 1 X +

Unit of measured concentration

n Edit as spreadsheet ...

Size distribution as expected Image Status

siy”;z"’ Index Sample ID
Run status information
Select instrument
[ Quality control i F—

Dilution factor

Measured DNA conc. DMA conc. [nglpl]

Upload result file...

Enter the required data in the yellow areas. For an example:
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QC Run 1 X| +

Unit of measured concentration
ngiyl [v]

Sample
Index Sample ID
type B

RD_UMI_DHNA_V3_01

O 1

RO_UMI_DNA_V3_02

O 2

Run status information

Selectinstrument
[wality control i 1

Diluticn factor Measured DNA cone.

[1:2 [v] |[10 |

F— 1 |

Upload result file...

DMA conc. [nglpl]

20.00

20.00

Size distribution as expected

@ Yes

@ Yes

ONo

ONo

Edit as spreadsheet ..

Image Status
] v
A v

Click Next.

protocols.

Normalize Libraries

Dilute the libraries as specified in the Sample and Diluent columns

Required concentration [ng/pl] : 0156

Required volume [pl] - 30

General info
Index Sample 1D
1 RD_UMI_DMA_V3_01
2 RD_UMI_DMA_V3_02

Additional dilution step(s) required. Please follow serial dilution instruction described in table(s) below. Use Buffer D as a diluent. For further information please refer to Handbook.

Dilution step (1 ng/[pl] < concentration <= 10 ng/[pl]}

Index Sample 1D Concentration [ng/ul]
1 RD_UMI_DNA_V3_01 | 10.00
2 RD_UMI_DNA_V3_02 | 10.00

Dilution step (concentration <=1 ng/[pl])

Index Sample ID Concentration [ng/pl]
1 RD_UMI_DNA_V3 01 | 1.00
2 RD_UMI_DNA_V3 02 | 1.00

Click Finish.

Concentration [ngipl]
10.00
10.00

Dilution step
concentration [ngip]
1.00 10.0

1.00 10.0

Dilution factor

Dilution step
concentration [ng/upl]

0.16 6.3
0.18 63

Dilution factor

Final volume [pl]

50.0
50.0

Final volume [pl]

100.0
100.0

Sample [pll
5.0
5.0

Sample [ul]
15.9
159

19. Normalize the libraries so the concentration levels are prepared for possible future

Diluent [pl]

45.0
45.0

Diluent [pl]

&4.1
841

GeneRead™ Link 2.0 04/2020

7-103



20. The Library Preparation has finished and the samples are now in the Clonal

Amplification tab in the In Queue table.

00000 m EI o,
(L L1 L]
QIAGEN Test Orders Workflow Samples Configuration
% Nucleic Acid Extrac... Library Preparation 6» Clonal Amplification e Sequencing ,\ Data Analysis
3 Queued 5 3 Queued 12 [ Queued 8 [ Queued 2 T Queued 0
=3 In Process 10 =3 In Process 33 =] In Process 3 =] In Process 2 = In Process G
¥ Approval 3 ¥ Approval 5 ¥ Approva 0 ¥ Approval 3 ¥ Approval 2
In Queue (2) | In Process (1) | In Approval (0) |
1D w | Carrier type Samples Operator Workflow step Next task Actions
@
2% |l |
‘ 8 RD_UMI_DNA_V3_02 Tube 1 Richard Clonal Amplification Clonal Amplification =]
8 RO_UMI_DNA_V3_01 Tube 1 Richard Clonal Amplification Clonal Amplification =]

21. When the experiment is completed without error, the samples are approved

automatically. If errors are indicated, manual assessment is required to decide whether

to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as

"Release W/O Result".

The following graphic illustrates the approval options:

Go
e Stop Requeue

o EM o
oo M- v

<Release W/D Result=
DMA Extraction

Library Preparation

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63D. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.
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22. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Clonal Amplification"[ .

7.2.3.4 UMI RNA Clonal Amplification (CA)

Clonal Amplification is the same for all workflows. Refer to Clonal Amplification (CA)[ 71081
workflow in Common Protocols.

7.2.3.5 UMI RNA Sequencing (SE)

Sequencing is the same for all workflows. Refer to Sequencing (SE)[ -5 workflow in
Common Protocols.

7.2.3.6 UMI RNA Data Analysis (DA)

Data Analysis (DA) is the same for all workflows. Refer to Data-Analysis-( DA)[-+8 workflow
in Common Protocols.

7.2.4 Common Protocols

All the workflows will perform the last three steps, Clonal Amplification, Sequencing and Data
Analysis.

Basic DNA Workflow

I

UMI/LPT DNA Workflow

I

UMI RNA Workflow

| )
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e N( N N/ N/ A
Basic, UMI and LPT Basic Target Basic Library Clonal

Sequencing Data Analysis

Sample DNA Extraction Enrichment Preparation Amplification

Basic DNA

o J
sample - r.—, r—, r—,
UMI DNA/ EEEE—

LPT
| 4

Sample
UMI RNA RNA Reverse UMI / LPT Library

9 Extraction Transcriptionj \ Preparation / N I I p
Workflow step Clonal Amplification (CA)[ 1)
Workflow step Sequencing (SE)| )
Workflow step Data Analysis (DA)[ 78
7.2.4.1 Clonal Amplification (CA)

The overall aim in this step is to amplify the library/DNA on beads and immobilize those live
beads on flow cells in preparation for sequencing. This is achieved by combining beads and
library DNA to create an oil-water-emulsion. The DNA fragments bind to the beads. This
results in beads where no DNA fragments are bound (null bead) or DNA fragments are bound
(live bead). An emulsion PCR is performed, then the oil-water emulsion is broken in an
emulsion breaking step. The live beads are separated from null beads by adding enrichment
beads to which only beads carrying DNA will bind.
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Step Overview

Clonal Amplification
Dilution and pooling Dilute and Pool Libraries
of libraries
Droplet protocol Make Droplets GeneRead QlAcube
Emulsion PCR Perform Emulsion PCR PCR instrument

Pool, Break and
Enrich protocol

Perform Pooling, Breaking and Enric... » GeneRead QlAcube

Preparation of
flow cell

Prepare Flow Cell

Step-by-step instructions

Click on Workflow from the main toolbar.
Click on Clonal Amplification.

The Clonal Amplification screen is displayed.
Click on the In Queue tab.

Click on Create new experiment.

I T

The Start New Experiment dialog is shown.
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@ Start New Experiment - Clonal Amplification

Define expenment name

CA_20171010_01

Select libranies for library pool

0 sample ID | Type Application Appiication family Cycles | AdapterQ  Library prep. exp. Position | index during library preparation
O testl Sample | AIT on FFPE v2 100 BC1 LP_20170922_11 1
0 lest02 Sample | AIT on FFPE V2 100 BC2 LP 20170922 11 2
0 test04 Sample | AIT on FFPE vz 100 BC3 LP_20170922_11 3
(@) testD6 Sample | AIT on FFPE v2 100 BC4 LP_20170922_11 4
@) testd3 Sample  AIT on FFPE V2 100 BCS LP_20170922_11 5
O testls Sample | AIT on FFPE v2 100 BC6 LP_20170922 11 | 6
0 ™ Sample | DNA_V3 2 V3 50 9mBC2 LP 2017092214 1
0 Cofiee2 Sample | Lung DNA on Plasma V3 120 LP_20170926 07 2
O g Sample  AIT on FFPE V2 100 BC3 LP_20170928_01 1
v ][ & ]
Pool 1
Pool name Usage of flow cell capacity:
Pool_20171010_1 12.50% ®
Sample ID Type Application Application family  Cycles a""“"" Minimum mapped reads [millions] Expected mapped reads [millions]
[0 |RD_DMA V2 07  Sample AITonFFPE | V2 100 BC1 10 80
(O | RD_DNA V2 08 | Sample AT onFFPE | V2 100 BC2 10 80

-“ﬁ‘

The selected samples are added to the Pool table which is selected.

The application automatically calculates the percentage in pool and the estimated

Amplicon coverage of the samples.
Note: Click on the i button to get information on how the estimated amplicon coverage is

calculated.

Click OK.
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7. The step marker screenis displayed. Only the first step (Dilute and Pool Libraries) is
enabled, all other steps are disabled.

Dilute and Pool Libraries

¥ Pool_20171010_1

1. Mix the libraries using the volumes defined in the table.

Expected
Sample 1D Original position &;‘}Eﬁmmm" Ig;%itntration ggll'l:n"a]ﬁzgd :ggggm
[pg/ul] iz [l (millions)
RD DNA V2 07 | Sample 1in LP_20171005 01 | 100 08 50 80
RD_DNA_V2 08 | Sample 2 in LP_20171005_01 | 100 0.8 50 8.0

2. Take 4 pl of this mix and add 496 pl of Buffer D

A table shows how to prepare and pool the libraries. The required pre-dilution value and
the volumes of the diluted libraries are displayed.

Preparation of the pre-dilution:
e Setup a pre-dilution of every sample with the recommended pre-dilution factor.
e From that pre-dilution, take the calculated Volume of diluted library.

e Add the indicated amount of Buffer D to get the Volume in the pool for each
sample.

e Poolall samples together.

e Alternatively you can pool all Volumes of diluted library and add the total amount
of Buffer D.

Click Next.
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8. On GeneRead QIlAcube, select the experiment, start the Droplet Making protocol and
follow the instructions.

Make Droplets >

Start "Droplet Making” protocol on GeneRead QlAcube.

Run info

Ingtrument

[ Skip instrument run... ]

Run result files

Click Next.

When the run on GeneRead QIlAcube has started, GeneRead Link receives the
confirmation of the run. The run status is displayed as "in progress" and the approximate
end time is displayed.

When the run has finished, the status of the run, the run completion time and the run result
files (as PDF and XML attachments) are shown:
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Start "Droplet Making” protocol on GeneRead QlAcube.

Run info

Instrument
GeneRead QlAcube (MWSim)

Start time Run completed at o
10010072017 13:06 101072017 13:06

Run result files

Note: The software receives a confirmation message on start and end of the protocol
from the GeneRead QlAcube.

Click Next.
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9. Perform the emulsion PCR according to the instructions.

Perform Emulsion PCR

Select the PCR device used for the emulsion PCR from the Select instrument menu:

Plate: Mot Relevantd

Lib |
Select instrument brary pocis
| ABI-TecMan 2 v | Pool 20171010 1
Run status information
O Run finished without emors [ Upload result file... ]

O Run failed

Assess whether the run has been successful (Run finished without errors option):

Run status information

(® Run finished without emors [ Upload result file. .. ]

O Run failed

[Optional step]: Upload a resullt file by clicking Upload result file.

Click Next. By clicking Next, the experiment is available for all connected GeneRead
QlAcubes.
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10. Perform the Pool, Break and Enrich protocol on the GeneRead QlAcube according to
the instructions.

Perform Pooling, Breaking and Enric...

The following screen shows a protocol in progress. An approximate end time and the in
process icon (*° ) are shown:

When the second part has finished, the run completion time and a finished icon (@) are
shown:
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Perform protocol "Pool, Break and Enrich” on GeneRead QlAcube.

Run info

Instrument
GeneRead QlAcube (MWSim)

Start time "Pool and BrealRun completed at
10M10/2017 13:35 10M10/2017 13:35

Start time "Enrichment” Run completed at
1071072017 13:35 101072017 13:35

<

Run result files

Sim-Breaking-Standard.xmil
Sim-Breaking-Standard.pdf
Sim-Enrichment-Standard.xml
Sim-Enrichment-Standard.pof

When the run has finished, the run status, completion time and the run result files (as PDF

and XML attachments) are shown for both the Pool and Break and the Enrichment

processes.

Click Next.
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11. Prepare the flow cells.

Prepare Flow Cell

Prepare Flow Cell

@ Measure the number of beads recovered from bead enrichment as
described in the user manual and/or handbook. The bead recovery should be
between 140 million and 350 million beads. You can document the bead density in the
comment field of each sample. Use the bead recovery measurement to select the

volume of the bead suspension that is needed to prepare 140 million beads for

sequencing.

Click Finish to finalize the clonal amplification.
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12. When the experiment does not have errors, the samples are approved automatically.
If errors are indicated, manual assessment is required to decide whether to:

» postpone the decision (?)

= promote the sample to the next step (Go on)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

Status | Comments | ? E: Stop Requeue
v oo FML v
v o o0 Bl v

=Release W/O Result>
DMA Extraction
Library Preparation

Clonal Amplification

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63D. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

13. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step. Samples with Go on are
promoted to the next workflow step "Sequencing (SE)" [0,

7.2.4.2 Sequencing (SE)

This Sequencing step and the final step, Data Analysis, differ from the preceding steps.
There is no create experiment button because GeneRead Link automatically handles the data
flow and workflow in these steps. In the ideal case when no deviations occur, the user does
not need to make any intervention: The DNA is automatically sequenced on the GeneReader
and then the data analysis seamlessly continues. Only in case of a serious failure (e.g.
GeneReader fails during processing), does the user have to make a decision whether to
continue or to stop.
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Experiments are listed in the Experiments in process table. This table shows the Library
Pool ID, the order time, number of sequencing cycles and the application. The Actions
column has two buttons [%]1and [*1to comment/delete an experiment.

Step-by-step instructions

1. Click on Workflow from the main toolbar.
2. Click on Sequencing.

3. The Sequencing screenis displayed.

4. The screen shows three tables:

o Al queued library pools are shown in the In Queue table until the library is
processed on a GeneReader instrument.

o  Currently running experiments are shown in the In Process table.

o Failed samples are shown in the right tab In Approval.

In Queue (2) In Process (2) In Approval (1) ‘
[[n] Carrier type Samples Operator Workflow step Mext task Actions
2®
@ 33 Applepie Flow cell 2 Perpeet Sequencing Sequencing [x]
@ E+2 Pool_20171010_1 Flow cell 2 Richard Sequencing Sequencing [x]

5. Alliflow cells in process are displayed in the In process table as hyperlinks. Clicking ata
flow cell name opens the following dialog with detailed information about the flow cell:
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SE_20171011_02

Run information - Library pool Pool_20171011_1

Instrument Flow cell bar code
GeneReader (MWSim)
Start time Approx. end time e
10/11/2017 16:32 10/11/2017 19:28
Comment

Sequencing results

it Adapter Validity FASTQ
Sample ID Application Q flag Reason File
RD_DNA_V2_07 | AIT BC1
RD_DNA_V2_08 | AIT BC2

When the run has finished successfully, the "in progress" icon (“° ) changes to a "ready"

icon (0 )- The generated FASTQ files are displayed in the FASTQ File column and the
result files in PDF and XML.

All samples which are processed without failure (status "OK" or "Deviation") are
automatically promoted to the next step, Data Analysis. For those samples this workflow
step ends here. Continue with Data Analysis.

For samples which are reported to have a serious failure, continue with the next step.

6. Samples in status failure are listed in the samples waiting for approval table. Assess the
samples in this table and decide whether to:

» postpone the decision (?)
= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

? Go on S5top Requeue

[Sequenning ¥

O “Sequencing ¥
[Sequenning A
]

[ Confirm decision

Note: Take the sample status (as shown in the Status column) and the assigned flags
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(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63D. The sample status represents the status of the
current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

7. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step.

7.24.3 Data Analysis (DA)

The Data Analysis step has no create experiment button because GeneRead Link
automatically handles the data flow and workflow in this step. This step also lacks a Samples
in Queue table due to the fact that the analysis starts immediately after the sequencing has
finished and the FASTQ file is available. So those samples are immediately "in process".

Experiments are listed in the Experiments in process table with the columns: Experiment
name, Sample, Operator, Workflow step, Current task, Instrument, Approx. End Time
and Actions. Possible values for the Analysis status are:

¢ "STARTED": QCI Analyze has started analysis

¢ "FAILED": QCI Analyze analysis failed

e "ANALYZED": QCI Analyze analysis has finished and needs to be reviewed

e "COMPLETED": QCIAnalyze completed analysis

e The Actions column has two buttons ®]and [*]1to comment and/or delete an experiment.

) -+ T y ),) g P ue
H 1 bt
Q&‘E; Test Orders Workflow Samples Configuration
Nucleic Acid Extrac... m Library Preparation Clonal Amplification D@ Sequencing Data Analysis \\\
0 Queued 5 1 Queued 12 I Queued 9 0 Queued 2 = Queued 0 \)
=1 In Process 9 =1 In Process 33 In Process 0 =1 In Process 2 =1 In Process 9 Y
o Approval 3 ¥ Approval § Approval 0 o Approval 1 Approva 0 /
In Queue (0) In Process (2) | In Approval (0) ‘
Experiment name Samples Operator Workflow step Current task Instrument Approx. End Time Actions
RD_
RD DNA V2 07 AIT on FFP_.. 1 SlimsGate Data Analysis Data analysis Seqflow = ] |
RD DNA V2 08 AIT on FFP. . 1 SlimsGate Data Analysis Data analysis Seaqflow ]

Step-by-step instructions
1. Click on Workflow from the main toolbar.
2. Click on Data Analysis.
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3. The Data Analysis screenis displayed.
The screen shows three tabs:

e In Queue is rarely used.
e Running experiments are shown in the In Process tab.
e All samples waiting for approval are shown in the tab In Approval.

4. All'samples being processed are displayed in the experiments In Process tab as
hyperlinks. Clicking on an Experiment name opens the following dialog with detailed
information about the Data Analysis run:

Data analysis

RO_DNA_V2_07_AIT on FFPE_DA_20171011_03

Analysis details

'Sample 1D Analysis status
RD_DMA_V2_07 STARTED

Application Reason for failure
AT

_Data analyst Comment

When the Data Analysis has completed, the analysis status is updated accordingly and
the analysis results are displayed as PDF and VCF files:

RD_DNA_V2_07_AIT on FFPE_DA_20171011_03

Analysis details

Sample ID Analysis status
RD_DNA_WV2_07 COMPLETED

Application Reason for failure
AT

Data analyst Comment
JohnDoe

Analysis results
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5. All samples which have finished the Data Analysis step are shown in the samples
waiting for approval tab.

6. Samples in status failure are listed in the samples waiting for approval table. Assess the
samples in this table and decide whether to:

= postpone the decision (?)

= or to requeue the sample (Stop) to a previous step or release it to the LIMS as
"Release W/O Result".

The following graphic illustrates the approval options:

? Release | Stop | Requeue
? Release Stop Requeue

o Bl o

nents | ? Release | Stop | Requeue

55 olo M v)

<Release W/O Result>

DNA Extraction

Library Preparation

Library Preparation (after Target Enrichment)
Clonal Amplification

Data Analysis

Note: Take the sample status (as shown in the Status column) and the assigned flags
(Flags column) into account when making your decision. For details on sample status
and flags, see Sample Status/Flags [63M. The sample status represents the status of the

current executed experiment whereas the assigned flags are accumulated from all
executed experiments.

7. Click OK in the confirm dialog window to finalize your approval. The samples are
processed according to your decisions in the previous step.
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7.2.5 Undocumented DNA and Libraries

Undocumented DNA basically is a sample that has already been through DNA Extraction or
RNA Extraction and Reverse Transcription but not necessarily on the system already.

Undocumented Library is a set of samples that have been processed and completed
Library Preparation and again are not necessarily on the system.

'S
RNA

Extraction

T

—

Reverse
Transcription

-

e

Basic, UMI and LPT

DNA Extraction

~

Undocumented

DNA

4 UMI and LPT Library
Preparation

-\ (" Basic Target )
Enrichment

4

vy

Basic Library
Preparation

~

Undocumented

vy
‘ [ Library
!

-

Clonal Amplification

\ 4
o d

~

-

Sequencing

~

Data Analysis

o.d
o
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7.2.6 Approving Samples

Approving samples is an essential step in the workflow for those workflow steps without
automatic communication with GeneRead™ Link 2.0: a sample is promoted to the next

workflow step only if the user approves it with Go on. Steps 4 (Clonal Amplification) and 5
(Sequencing) have a different behavior and samples are promoted automatically. In these

steps, the user only has to manually approve a sample if a deviation has occurred.

The Flags and Status columns give information about the sample flags and status. A

comment can be added to every sample by clicking the [Slicon in the Comments column.

There are three approval choices for every sample:

? (Undecided) The sample status is not changed now. The sample remains in the
approval table. The user postpones the decision on this sample.

Goon/Release  Sample is promoted to the next workflow step.

Stop The sample status is set to Stop. The user has three options:

¢ Requeue the sample in this step.

e Requeue the sample in a previous step. Samples can only be
requeued to a sub workflow where the sample has already been
processed.

¢ Release the sample to the LIMS with status "W/O Result".

As an example the following graphic illustrates the approval choices in the Library
Preparation step:

Flags Status Comments 2 Go  Stop Requeue

Mo concentration m... & O n O

Mo size distribution... M (9] n (@]

Concentration too o & O 0 “Library Preparation v

Sample or experime... @- O “Library Preparation 71
| Kit has expired (DE... & | | ® O 0O |

| | |
Flags and status Comments Approval options

>  Go Stop
O IEB O-— Promote to next step

For Data Analysis the Samples waiting for approval table looks like the following:
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Analysis status Owerall status Process report Flags Comments 7 Relzase Stop Requeus

v & Mo concentration m. .. @ @ O D

o Py Concentration too lo. . [=] ® O (@)

It lacks the Status column and describes the sample status in the Analysis status and
Overall status columns. Analysis status shows the sample status referring to the Data
Analysis step. Overall status refers to all previous steps in the whole workflow.

In order to get an overview of all (sub-)workflow steps a sample went through, click on the file
iconin the Process report column. This provides a process report for the corresponding
sample.

If samples are released without result, the following confirmation message is shown:

@ Confirm

One or more samples will be released without
result. Samples released without result will not be
processed further and can not be requeued. They
will only be visible in the samples archive, (APP-
0o1)

=

Note: Samples released without result will not be processed further and cannot be requeued.
They will only be visible in the samples archive.

7.2.7 Edit a Spreadsheet

Edit as spreadsheet:
As an alternative, after selecting a unit, click on the Edit as spreadsheet button. This will
open a spreadsheet where you can enter the information in a more convenient way. It
allows you to:

e Copy and paste the values from an Excel file.
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e Use auto fill functionality: Click the small square at the right bottom side of a highlighted
cell and drag to copy the corresponding value to another cell. This is also possible for
multiple cells.

e Justtype 2 for a dilution of 1:2.

e Enter Yes/No and True/False with different casings in the Size distribution as
expected column.

After clicking OK in the spreadsheet, the entered values are transferred to the QC Run
table. The DNA concentration is automatically calculated and you can go on with
uploading an electropherogram image below.

@ Edit as Spreadsheet

Enter QC data
Sample ID Dilution factor Measured DNA conc. Size distribution as expected
1:X [ng/uil [YES/NO]
Manualll 2l 3 Yes
Manuall2 3.5 True
Manualls 3 NO
\ A
QC Run 1 + *
Unit of measured concentration
Edit as spreadsheet ...
Sample ID Dilution factor Measured DNA conc. DNA conc. Size distribution as expected Image Status
O | Manualt1 12 [v 3 .00 nafl @ves QMo B v
O | Manualtz 12 [v 25 7.00 ng/yl @ves QMo B v
O | Manuaite 12 A4 3 €.00 ngfpl Qvez @ Mo B oy
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Note: You can also upload the electropherogram image (Ei ) for Target Enrichment at
this step. This will allow you to perform a side-by-side comparison. If you upload the
electropherogram image from Target Enrichment during this step, it will be saved with

this step.

@ Add Electropherogram

Target enrichment

Upload

Signal intensity

| . y
Ii o . - = r Delete

DSs8IE D138317 078820

0351356 VWA FGA

)

This means if you open the experiment from Target Enrichment for this respective
sample, you will not see the image. You will only see the image if you open the
experiment for Library Preparation.

Note: The iconin the Status column shows the sample status. Move the mouse over it to
show a pop-up with the current flags:

| v]

As long as an entry is missing, the status icon is displayed as a warning symbol. If all
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entries have been made, the concentration is within the range and the size distribution is
as expected, it changes to an OK icon.

7.2.8 Stopping an Experiment

An experiment that is running can be stopped in the Workflow step overview screen. In all
workflow steps, experiments in progress are listed in the Experiments in progress table.
Clicking on the experiment name (which is displayed as a hyperlink) opens the screen of the
current step of this experiment. On the bottom right of this screen you will find the Stop
experiment button:

20000
0000
| QIAGEN

| Nucleic Acid Extrac... Library Preparation Clonal Amplification e Sequencing -J\k Data Analysis
= Queued 106 m = Queved 15 = Queved 5 O Queued 0 Queued 0 -
=1 In Process 2 =1 In Process 32 =1 InProcess 0 = InProcess 0 =1 InProcess 0
o Approval 1 4 Approval 5 ¥ Approval 0 ¥ Approval 0 ¥ Approval 0
|| TargetEnrichment Prepare Samples for Target Enrichment TE_20170807_06 M
| v Samples g
EREEE 6 Qnel o Required amount of diluted DNA volume per sample (includes excess volume):9.6 pl i‘
Index sample Application Actions
Prepare Samples for Target Enrichment Dilute samples according to the following table: 1 RD_DNA_03 ATP (=E3]
2 RD_DNA 04 ATP =3
Index Sample ID Concentration Sample volume Water
m
Prepare Master Mix for Target Enrich.. 1 RD_DNA_03 1.000 ng/yl 96l 00 £
2 RD_DNA_04 2000 ng/yl 96 pl 00pl s
2
Perform PCR Run g
g
Pool And Purify Samples o
g
Perform QC ¥
2
H

Clicking on this button opens the following confirmation dialog:

O Confirm

The experiment will be stopped. All samples will be moved to the approval list. (EXP-003)
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Clicking OK stops the experiment.

Consequences of stopping an experiment

The consequence of stopping an experiment is that all samples of that experiment are moved
to the approval list (Sample waiting for approval table).

Flags

Sample or experi...

Sample or experi...

Status

=
e

Comments

[=]
[=]

2 Go
on

Stop

Requeue

O BB (Livrary Preparation [ v

o) o HE

v

¢ The samples cannot be promoted to a further workflow step (Go button is disabled).
e The flag "Sample or experiment canceled" is assigned to the samples.
e The user can decide to requeue the sample.

An alternative way to stop an experiment is using the delete button in the Experiments in
progress table of every step, which lists all experiments that are currently running in the step.
This table has an Actions row with two buttons. The [xlicon deletes an experiment.

Example:

In Queue (114) In Process (14) Approval (5)

Experiment name Samples Operator Workflow step Current task Instrument

LP 20170804 01 3 serviceuser Library Preparation Frepare Samples
LP 20170804 03 HHH 4 admin Library Preparation Prepare Fragmentation, End-Repair & A-Addition

LP 20170804 05 4 admin Library Preparation Assign Barcode Adapters
LP 20170804 06 4 admin Library Preparation Document Library Properties
LF 20170304 07 2 Yogini Library Preparation Perform QC Quality control instrument 1
LP 20170204 08 3 Yogini Library Preparation Normalize Libranes
LP 20170204 09 2 Yogini Library Preparation Perform QC Quality control instrument 1
LP_ 20170807 04 1 *+Cat+*1 Library Preparation Document Library Properties
LP_ 20170807 03 1 I*+Cat+*1 Library Preparation Periorm QC Quality control instrument 1
LP_ 20170807 11 1 *+Cat+*1 Library Preparation Perform QC Quality control instrument 1
LP 20170807 12 2 admin Library Preparation Perform QC Quality control instrument 1
LP 20170808 01 1 I*+Cat+"1 Library Preparation Enter Kit Information
TE 20170807 03 1 *+Cat+*1 Library Preparation Enter Kit Information
TE 20170807 05 2 admin Library Preparation Perform QC Quality control instrument 1

Actions

Approx. End Time
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Deleting an experiment:
1. Click onthe [®]iconin the row corresponding to the experiment you want to delete.
2. The following dialog is opened:

The experiment will be stopped. All samples will be '
moved to the approval list. (EXP-001)

3. Click OK.
4. The experimentis stopped and removed from the Experiments in process table.
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8 Environments

GeneRead Link is divided into four environments which are accessed from the main toolbar.
The following table gives an overview of the environments and their functions.

Environment

Te=t Orders

Test Orders| 82

Workflows| 72

Samples

8.1 Test Orders

Function

All sample orders received from a LIMS are displayed in a table
in the Test order environment.
The user can modify, delete and manually add test orders.

The whole GeneReader NGS System workflow is managed in
this environment.

All samples processed with GeneRead Link are stored in an
internal database. The Samples environment lists the sample
data in a table.

The user can filter the sample data for specific samples using
various filter criteria.

All settings and configuration options are handled within this
environment. This environment is further divided into five tabs:

User Management Display and manage (delete,
modify, add) the users

Tests Specify and define tests that can
be ordered in the Test Orders
environment

Instruments Manage the instruments available
in the laboratory

Lab Settings Specify user settings and the LIMS
connection

Workflow Lists Extension that can be

Management modified

The Test Orders environment shows all test orders available on the system. The test orders
are either received automatically from the LIMS or entered manually. This environment

consists of:

e Test Orders table displaying all test orders
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¢ Add button which is intended to manually add a test order
e Import from Excel... button that allows the data from a spreadsheet to be imported

20000
00000
QIAGEN

Test Orders

Order ID Order time

Sample type Tests Comment Operator Actions

xy2 08/04/2017 15:54
08/04/2017 15:54

18/04/2017
xy5 08/04/2017 15:54
xyT 08/04/2017 15:54

xv3Q 08/04/2017 15:54

Manual |  yx4 |  Lbmary |  Sample

SSSSS

400 00d o
BEE

Test Orders table

The Test Orders table displays data for all test orders with each test order displayed as a
separate row. Additionally, in every row the last column - Actions - contains two interactive
buttons (Edit [Z] and Delete []) which are used to edit or delete a test order respectively.

ltem
Order ID

Order time

Source

Sample ID
Specimen type
Sample type
Tests

Comment

Operator
Actions

Description

External order ID as transmitted by LIMS or entered manually by the

user.

Date and time of creation. The formatting is defined by the settings

used in the Configuration environment’s Lab Settings tab.

Indicates how this order was created.

Possible values are:

¢ "Manual" when the order was created manually via the Add button.
Import from an Excel spreadsheet possible.

¢ "LIMS" when the order was created by a LIMS and transferred via
the HL7 interface.

Universal sample identifier.

Specimen type of the biological sample, e.g. blood or tissue.

Role of the sample in the system, e.g. test sample or full process

control.

Lists the names of the tests that have been requested for the sample

in this order.

Comment entered for this sample during manual order entry.

If the available space in the cell is insufficient, the comment is cut off
and an ellipsis is shown.

Displays the name of the operator that created the sample.
Contains two interactive buttons to delete or modify a test order:
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ltem Description
Opens the Edit Test Orders dialog where the user can
modify test order data.
[¥]  Deletes the test order.

Note: The Edit and Delete commands are only available for manually added

orders (via Add button). These buttons are disabled for orders received from a
LIMS.

Manually adding a test order

1. Click on Test Orders in the main toolbar.

2. The Test Order environment is displayed.

3. Click on the Add button at the bottom right of the screen.
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4. The Add Test Order dialog is displayed:

© Add Test Order ‘

Order ID

20170809_009

Sample ID !

Sample type Specimen type
S ——
FFPE_ v

Tests !
Available tests Selected tests

-~

Lung Fusion

BRCA V3 FFPE >
ATP on FFPE

BRCA on FFPE <
Lung AlIO DNA

PR P S

Comment

Add next 0K

ja——

5. The Order ID field is automatically populated with a generated ID following the scheme
YYYYMMdd_nnn (nnnis a consecutive number). The user can overwrite the generated ID.

Select a sample type from the Sample type drop-down menu.
Select a specimen type from the Specimen type drop-down menu.

Add tests to the test order:
a) Select the desired test from the Available tests list

© © N O

If desired, change the order ID. Enter the sample ID to the corresponding field.

Note: To select multiple tests simultaneously, either hold down the CTRL key and click
on the desired tests or click on the first desired test, hold down the left mouse button and

GeneRead™ Link 2.0 04/2020



drag the cursor until all desired tests are highlighted.

b) Click at the move to right (’ ) button to add the selected test(s) to the Selected tests
list.

Note: Select a test in the Selected tests list and click the move to left button (<) to
remove a test. Also be away you can only select one test per sample otherwise the OK
button will be disabled.

10. [Optional step]: Enter a comment to the Comment text field.
11. Click OK to close the dialog or click Add next to enter another test order.

@ Add Test Order !

Order ID ‘
20170809_009

Sample ID
RD_DNA_09
Sample type Specimen type
R
Tests
Available tests Selected tests
BR(_':AVSFFPE ................................................... . . Lung DNA e FFPE
ATF on FFPE ?
BRCA on FFPE |
Lung AIO DNA <

Lung AlO Fusion

Comment
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When clicking Add next, info is shown regarding the sample that has just been added.
The values entered in the dialog stay as they are and the focus is on the Sample ID field,
which you may directly modify to add the next sample. This behavior supports the
frequent use of adding multiple samples with the same type and tests where only the
sample ID changes.

12. The added test orders are created and listed in the Test Orders table.

Deleting/Editing a test order

A test order is deleted or edited by clicking the Delete or Edit buttons respectively, which are
displayed in the Actions column for every test order displayed in the Test Orders table.

»
il
3

Sample ID Specimen type Sample type Tests Comment Operator

B—{ [FNEEENE
e o] [ ] 1]

ator  adm o |
(e

Note: Only manual test orders can be edited or deleted. For LIMS orders, the Edit and
Delete buttons are disabled. Only new Test Orders that have not yet been processed can be
deleted.

Editing a test order
1. Click at the Edit button (LZ]) in the Actions column of the test order you want to edit.
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2. The Edit Test Order dialog is displayed:

@ Edit Test Order

Order 1D

| 20170809_001

Sample ID

| RD_DNA_V3_05

Sample type Specimen type
sample | FFPE v

Tests

Available tests Selected tests
Lung Fusion Lung AIO DNA
BRCA V3 FFFPE
ATP on FFPE

BRCA on FFPE
Lung AlO Fusion

B ooimm FAEIA o PO

Comment

3. Change the test order data according to your needs.

4. Click OK to close the dialog.
5. The data for the selected test order are updated accordingly.

Deleting a test order

1.

Click on the Delete button ((¢]) in the Actions column of the test order you want to delete.
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2. The following confirmation dialog is displayed:

@ Delete Test Order

Are you sure you want to delete this order? {TUR-
008)

3. Click OK to close the dialog and delete the selected test order.
4. The testorder is removed from the Test Orders table.

82 Workflows

The Workflows environment is accessed via this button. Details are given in Chapter 7
GeneReader NGS System workflow[ 72,

8.3 Samples

Data about all samples processed in GeneRead Link are stored internally in a database.
Samples currently in progress as well as finished samples are stored in the database. All
samples that have been created and not deleted are stored. This allows the user to retrieve
detailed information at a later time. The Samples environment is used to reveal the sample
data and to show the current workflow step of the sample. It contains three parts:

e Filters pane
» Retrieved samples table
e Workflow run pane
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General description
The user specifies a request using one filter or combining multiple filter criteria from the
Filters pane. All samples matching the filter criteria are displayed in the Retrieved samples
table. Clicking at a specific sample opens the Workflow run pane at the right which displays
all stored sample data for the sample:

Filter options Retrieved Samples
Sample ID
ek . HHH_Lib01
[ BeneReadar NGS System ]
- HiHHasdasdsdd
O worktow sten
- . HHHasdasdsd3
Nuclsic Acid Extraction -
Date from Date to
r= M= HHHasdasdsd
O orterio h_past Oud
h_test_0ed
[ sampie 10 h_teat_ o2
h_tast_ont
[ Aopcat mad
Agpication
- . ma3
Lung DiA -
ma2
[ sampte type
- S RHAT
‘Sampie A
H_test_04h
[ soecimen type
r . H_test_03h
Blood v
- —/ H_best_a2n
Qe
H_test_01h
mine
0 ot numtsr
mine2
mine
[ Adapter @ bar code RO_DNA_04
[ aempte stanss
K. o RO_DMA_O1
[ released without results ClumsyCats

Appacation
Lung DNA

Lung DRA
Lung ONA
Lung DA
Lung DNA

Lung Fusion
Lung Fusion
Lung Fusion
Lung Fusion
Lung ORA
Lung DA
Lung DNA

Lung OKA

Lung Fusion
Lung DA
Lung DA
Lung ONA

Order time:
ORD42017 15:23

DRO42017 15:20
ORD42017 15:20
OR42017 15:20
ORO4Z01T 15:20
OR042017 14:24
DRAZ01T 14:24
DRAZ01T 14:24
DR42017 14:24
ORO4201T 14:11
ORO4Z0IT 14:11
BRDAZHIT 14:11
BRO4201T 11:07
BROAZ01T 10:23
D401 10:23
DRO4201T 10:23
DRO4201T 10:23
DRD4201T 09-26
OR4201T 09:25
DRO4201T 09-25
DROA0NT 2245

08032017 22:45

0R0A201T 22.45
08032017 17:55
0R001T 1758
0Q0017 1758
OA0A2017 1755

Workfiow
GeneReader NGS System

GaneRgacer NGS System
GeneRoader NGS System
GeneReader NGS System
GaneRpadar NGS System
GeneRnadar NGS System
GeneRuater NOS System
GeneRaater NOS Systam
GenoRnadar NGS System
OeneReadar NGS Sysber
GeneRoadar NGS System
GeneReader NGS Sysiem
GeneReader NGS System
GeneReader NGS System
GeneReader NGS Syster
GeneReader NGS System
GeneRoader NGS System
GeneReader NGS Syster
GeneReadar NGS Systen
GeneRoader NGS System

GeneReader NGS Systen

GaneRpader NGS System

GeneReader NGS Syster

GaneRpader NGS System

GeneRoader NGS System
efinader NGS System
GeneReader NGS System

Library Precaration - In queue
sy Prapsr
Library Praparation - In queue

o - If gueys

Libary Precaration - In gueus

Libirary Pragaration - In experiment

Library Precaration - 1o experiment
Library Praparation - In experimenl
jbtary Pragaration - In experiment
Libitary Precaration - In exceriment
Library Pragaration - In experiment
Mugel

Litirary Preparation - in experiment

1 approval

ibrary Pragaration - In gxpsrimant
ibrary Pragaration - In gxperiment

Librany Praparation - In exprin

ibrary Pragargtion - In gxperiment
Libirary Praparation - In expsriment
ibrary Pracaelion - In experimen
ibrary Pragaration - In aporoval

Library Praparation - In sooroval

Library Praparation - In approvel

[ Acid Extraction - |n Gutus
ibeary Pragaration - In sxpavimen
<Released>

Library Praparation - In spproval

Sample RD_DNA_02 - Result files

Workflow run

DNA Documentation v
\!

Target Enrichment L

_________ L

Library Preparation L
&

Show process report

-00999\‘\&09&&\&&\\((\(5

Sample Data

Select a sample
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Filters pane

GeneRead Link provides various filter criteria. The filter criteria are organized in seven main

filters:

Main filter
Workflow

Workflow step

Date range

Order ID
Sample ID
Application

Sample type

Specimen type

Explanation

¢ On selecting the workflow the workflow-specific filtering
criteria are displayed below.

o Workflow step has six options:
o Nucleic Acid Extraction
o Library Preparation
o Clonal Amplification
o Sequencing
o Data Analysis
o <Released>

¢ All samples with a processing time in the system that
overlaps the requested interval. Processing time starts with
order entry and ends with final release.

e Search for samples matching the string for the order ID.
e Search for a sample matching the string for the sample ID.

e Search for samples processed with the selected application.
For example:
o Lung DNA
o BRCA
o AIT
o Lung Fusion
o BRCA V3 FFPE
o BRCA V3 Germline
oBRCAV3 LB

e Search for samples of the selected sample type.
o Sample
o FPC+
o FPC-

e Search for the type of specimen for example:
o Blood
o DNA
o FFPE
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Main filter

Experiment ID

Explanation

o Library
o Plasma

e Search for samples processed with an experiment ID
matching the string.

Lot number e Search for the lot number similar to a batch number.

Adapter Q bar code e Search for the adapter Q bar code.

Sample status e Search for all samples with the selected overall status.

Release without results e Search for all samples that have been released without a
result.

There are two buttons at the bottom:

“ResetFiter |

Usage

Apply the selected filter and display all matching samples in the
Retrieved Samples table

Reset the filter: All criteria are deactivated, all check boxes are
deactivated.

The tick box activates or deactivates the specific search filter.
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Filter options

Workflow

[GeneReader NGS System

D Workflow step

[ Data Analysis

Date from Date to

e | (&

(O orderip

|

Sample ID

In the example above, the DNA Extraction filter is activated. When the user clicks on Apply
Filter, the specified criteria are applied for DNA Extraction experiments. In case the check

box is not checked, the specified criteria do not have any effect.

Use wild cards to gain flexibility for your search queries:

e The asterisk (*) stands for an arbitrary text and is very useful to find similar matches:

Filter options

Workflow =
[GeneReader NGS System I YJ

[ workdiow step

(Nucieic Acid Extraction [v]

Date from Date to

[ orderip

Sample ID
RD_DNA V2[F7

M annlicatinn

[ sample status

(oK Z

[ Released without yaefits

L |

Retrieved Samples
Sample ID
RD_DNA_V2_12
RD_DNA_V2_11
RD_DNA_V2_10
RD_DNA_V2_09
RD_DNA_V2_07
RD_DNA_V2_08
RD_DNA_V2_06
RD_DNA_V2_05
RD_DNA_V2_V03
RD_DNA_V2_02
RD_DNA_V2_01

Application
AT
AIT
AT
AIT
AT
AT
AIT
AT
Lung DNA
Lung DNA

Lung DNA

Order time

09/29/2017 11:24
09/29/2017 11:24
09/29/2017 10:28
09/29/2017 10:28
09/28/2017 11:48
09/28/2017 11:47
09/26/2017 17:58
09/26/2017 17:58
09/22/2017 11:29
09/20/2017 17:20
09/20/2017 17:20

Workflow

GeneReader M
GeneReader N
GeneReader h
GeneReader h
GeneReader b
GeneReader h
GeneReader h
GeneReader h
GeneReader h
GeneReader h

GeneReader h
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e The question mark (?) stands for one (and only one character). You can use multiple
instances of ? to build more complex search queries:
For example "RD_DNA_V2_7?1" matches "RD_DNA_V2_01","RD_DNA_V2_11"and
"RD_DNA_V2_21", but it does not match "RD_DNA_V2_001". This would be retrieved by
"RD_DNA_V2_??21".

When the user selects multiple filter criteria, all of the filter rules must be true. When these
criteria are applied, only those samples matching all filter criteria are displayed in the
Retrieved Samples table.

Retrieved samples table

The Retrieved samples table shows a list of all samples matching the filter criteria. The table
below gives a description of the table columns:

ltem Description Sortable

Sample ID Sample ID v

Application Name of the application as defined in the Configuration v
environment’s GeneReader NGS System screen.

Order Time Date and time when the test was ordered for the sample v

Workflow Name of the workflow v

Workflow step Current sub-workflow of the sample with the information whether X

the sample is currently queued, in an experiment or waiting for
approval.

This text is presented as a clickable hyperlink.

Clicking at the hyperlink jumps to different screens, depending on
the sample status:

e Sample is queued in workflow » Jump to step
step overview

e Sample is processed in an » Jump to experiment
experiment and current task

e Sample is in approval list of » Jump to step
workflow step overview

Status Show the sample status as icon. Possible icons are: X
v OK

& Deviations

Q Sample cannot be processed. The sample has to be
stopped or requeued.
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Usage
When the user clicks on a sample in the Retrieved Samples table, the Workflow run pane
is displayed at the right with more details about the selected sample.

Workflow run pane

In the Workflow run pane, all steps (finished or still in progress) are displayed including
result files and attachments. The workflow is displayed here starting with the DNA extraction
step on top. If subsequent workflow steps exist, these are displayed beneath. Requeued
workflow steps are displayed in additional information boxes.
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files

Woerkflow run

Sample RD_DNA_V2_07 - Result

DNA Extraction

Fd
L=}
|
i
[t
I.Jd
(e}
[ |

Target Enrichment

TE 20171002 01

Library Preparation

LP 20171005 01

Clonal Amplification

CA 20171010 01

Sim-Emulsion Making-Standard.xmil

Sim-Emulsion Making-Standard.pdf

Sim-Breaking-Standard.xmil

Sim-Breaking-Standard.pdf

Sim-Enrichment-Standard.xmil

Sim-Enrichment-5tandard. pdf

In the example above the sample has passed the first three workflow steps: DNA Extraction,

Target Enrichment, Library Preparation and Clonal Amplification.
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For each step the experiment name is displayed as a hyperlink. Clicking on that hyperlink
opens the corresponding experiment at the current step. Result files and attachments are
displayed with their file names as a hyperlink. Clicking on that hyperlink opens the file or
saves the file to the hard disc of the computer. Whether a file is opened or saved depends on
the browser used and the applications installed on that computer. The experiment status of
the workflow steps is shown as icons on the right side of each panel presenting a workflow
step.

The following table lists all GeneReader NGS System workflow steps and possible result files
assigned to the step:

Step Result files
DNA Extraction ¢ QlAcube run report
e gPCR run report
o Attachments
Target Enrichment e 1-n PCR run reports
¢ 1-n gel electrophoresis run reports
e Electropherogram images
o Attachments
Library Preparation ¢ QIAcube run report
¢ PCR runreport
¢ QlAcube run report (Size selection)
¢ 1-n gel electrophoresis run reports
¢ Attachments
¢ Electropherogram images
Clonal Amplification e GeneRead QlAcube run report (Droplet Making)
e GeneRead QlAcube run report (Pooling)
e GeneRead QlAcube run report (Enrichment)
e PCRresult file
¢ Attachments

Sequencing ¢ Flow cell report
e FASTQ file

Data Analysis e QClanalysis report
¢ VCF file

¢ Link to QClI Interpret report

The Show process report button creates the intermediate process report for those samples
that are in process in the workflow and displays the final report for those samples where the
result has been released.
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8.4 Configuration

The Configuration environment bundles all options to adapt GeneRead Link to the needs of
your laboratory. These options are thematically bundled in five tabs. The Configuration
environment is accessed by clicking at the Configuration button in the main toolbar:

;3}.%; & Main toolbar
QMEN Test Orders Workflow Samples Configuration
User Management Tests Instruments Lab Settings Workflow Management Tab bar

Tab Tasks and settings

User Manage users: Add, modify and delete user data.
m%entm

Tests| 82 Define the assignment of orders to a workflow/application
Instruments | s35) Setup instrument configuration

Lab Settings[e35)  Define user settings:
e Password renewal interval
e Password complexity
¢ Inactivity time-out logout

Set up the LIMS network connections
Workflow Define settings for the GeneReader NGS System workflow
Management! 35

8.4.1 User Management

Users are managed in the User Management tab of the Configuration environment. Every
user must have a user role assigned to them. A user role defines the rights and permissions
of a user. The following table lists the three user roles available in GeneReader NGS System
workflow and their assigned rights:

User role Description Rights

Lab user Performs experiments and e Read only access to
evaluates the experiment configurations
results e Execute workflows

¢ View queues and archive
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User role Description Rights
e Perform order entry

Lab administrator Same as Lab user plus e Read and write access to
e Manages users configurations
e Configures the system e Execute workflows

¢ View queues and archive
e Perform order entry

Service user Initially installs and configures e All rights
the system. Accesses the
system for troubleshooting
purposes

The User Management screen contains a table listing all users and a button at the bottom to
add new users:

\ »  E] o ofg ol
Test Orders Workflow Samples Configuration LIMS Connection Workflow Configuration

User Management | Tests | Instruments | Lab Settings | Workflow Management

Users

User ID First name Last name Email Role APl | Loc  Actions
+Cat+* Lab administrator
admin adminadmin Lab administrator
api Programmatical access Programmatical access Lab user
LIMS LIMS LIMS access Lab administrator
Richard Richard Drinkwater richard_drinkwater@contrgactor.giagen.com Lab administrator
senviceuser QIAGEN Service user Service user
testert Lab user

NENEE

testuser Lab user
Yogini Lab administrator

(<1 ¥ ¥ ¢ ) el e e e

NEE

Show only active users

[

or  admin

Users table

The Users table mainly displays essential data for all users. Additionally in every row the last
column - Actions - contains two interactive buttons (Edit and Delete) which are used to edit
and delete user data respectively.

ltem Description

Active Displays whether user is active or inactive. Possible values are:
. User is active
. User is inactive
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ltem

User ID
First name
User name
Email

Role

APl user

Lock

Actions

Creating a user

Description

Note: Inactive users are those which are not allowed to log into the
system anymore, but could have samples in process, so they have to
stay in the system. Use the "Show only active users" option (

Show only active USETs y at the bottom left of the screen to control whether
inactive users are displayed in the Users table or not:

Show only active users— Only active users are displayed

(] show oniy active users Both, active and inactive users, are displayed

Unique ID of the user. The ID is required to log in
First name of user
Last name of user
Email address
User role
User is APl user
User is not an APl user

This user account is required for QIAGEN instruments to connect to
GeneRead Link. Multiple instruments and instrument types may connect
to the same APl user account.
The APl users can only access the system via the APl and cannot log
into the system via log-in screen.

User is locked

User is not locked

The user is locked/unlocked. Exceeding the number of allowed invalid
login attempts, a user gets locked out and can no longer log into the
system. The lab administrator can unlock the user in order to grant the
user access to the system

Contains two interactive buttons to delete or modify a user:

(3] Deletes the user
Opens the User dialog in which you can modify user data

1. Click on Configuration in the main toolbar.

2. The Users screenis displayed.
3. Click on the Add button at the bottom right of the screen.
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4. The Add user dialog is displayed:

© Add User

User D Fassword

First name Confirm password

Last name Role !

[ v)

Email

(O 2P [ Locked

OK

[ Activate user

5. Enter the user ID, first name, last name and e-mail address to the corresponding fields.

6. Enter a password in the Password field and re-enter it in the Confirm password field.
Note: You can define rules for the password in the Lab Settings tab of the
Configuration environment (use the menu in the Password complexity level field).

7. Use the drop-down menu in the Role field to assign a user role to the user. Available
roles are:

e Lab administrator
e Lab user

8. The useris active by default as indicated by the activated Activate user check box. To
deactivate the new user, deactivate the Activate user check box.

9. Click OK to close the dialog.
10. The user is created with the provided data.

Editing a user

A user is modified by clicking the Edit button which is displayed in the Action column for
every user displayed in the Users table. Use this button to modify the data of a specific user.
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-
LIMS Connection Workfiow Configuration

User 1D First nome Lst name. Email ~
v admin dminacmi el —
v apl P P 0]
v LmMs uMs LIMS access Lab administrator (3]
v Richard Richard Drinkwaler richard drinkwales@conlsgacior. giagen.com Lab adminisirator =
v serviceuser QIAGEN Senvice user Service user * l:l
" testert Lab user G
v ester Lab user 5]
v ogini Lab adminisirator =
@ ey s == o]
b N/

1. Click at the Edit button (LZ]) in the Actions column of the user you want to modify.
2. The Edit User dialog is displayed:

@ Edit User

| User ID Password
Lab admin I | sssssse
First name Confirm password
| | LA AL L L 1] |
Last name Role
| (Lab administrator v
Email

- Oap [ Locked

3 =3

| W Activate user

3. Change the user data/user role/user status according to your needs.
4. Click OK to close the dialog.

5. The user data is updated accordingly.
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Note: In case you changed the user status from active to inactive and the Show only
active users option is active, the user will not be displayed in the Users table any more.

Note: The service user cannot be edited.

Deleting a user
A user is deleted by clicking the Delete button in the Actions column:

DE A o A
LIMS Connection Workflow Configuration

User ID First name Last name Email Role. AP | Loc | Actions

admin adminadmin Lab administrator
Programmatical access Programmatical access Lab user
LMS LIMS access Lab aoministrator
Richard Dankwater TIChaIE. ArNKWalEr@EONIGICIoT. iagen.com Lab agministrator
QIAGEN Sefvice user ‘Sefvice user
Lab user
Lab user
Lab agministrztor

HENEMENEE

-

[EJ[EEI?HEIEIEJEJEJ

1. Click on the Delete button ((]) in the Actions column of the user you want to delete.
2. A confirmation dialog is displayed:

@ Confirm

The account for this user will be deleted. (USR-001)
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3. Click OK to close the dialog and delete the selected user.

4. The user is removed from the Users table.

Note: Only users which have never been active in the system can be deleted. As soon as a
user has logged in once to the system, itis no longer possible to delete them. Click on Edit
and deactivate the user and the user will no longer be active in the system.

Note: The user with the role Service user cannot be deleted.

8.4.2 Tests

The Tests screenis intended to configure the assignment of test orders to workflow
applications and start queues. The Tests screen contains a table listing all tests and an Add
test button at the bottom. The Actions column in the table contains two buttons Edit (LZ]) and
Delete ([x]) for every table row. Use these buttons to edit/delete a test:

O = - ol il
Test Orders. Workflow Samples Configuration LIMS Connection Workflow Configuration

Specimen type Universal service identifier Test name Application Workflow Start queus End queue Actions
FFPE 101X 101X 101X GeneReader NGS System Samples for DNA Extraction QCIA result
Tissue 101X_on_Tissue 101X_on_Tissue 101X GeneReader NGS System Samples for DNA Extraclion QCIA result =]
FFPE 104X 104X 104X GeneReader NGS System Samples for DNA Extraction QCIA result
Library 106X 106X Lung_on_FFPE_101X GeneReader NGS System Undocumented Library QCIA result =]
FFPE ATP on FFPE ATP on FFPE ATP on FFPE GeneReader NGS System Samples for DNA Extraction QCIA result
DNA ATP on FFPE ATP on FFPE ATP on FFPE GeneReader NGS System Undocumented DNA QCIA result
Plasma ATP on Plasma ATP on Plasma ATP on Plasma GeneReader NGS System Samples for DNA Extraction QCIA result
DNA ATP on Plasma ATP on Plasma ATP on Plasma GeneReader NGS System Undocumented DNA QCIA result
Show only active tests

0 Richard

Tests table
The Tests table displays the currently defined tests.

ltem Description

Active/inactive Displays whether a test is active or inactive. Possible values are:
. Testis active
. Testis inactive

Specimen type Specimen type of the sample.

Possible values are:
e Blood
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ltem

Universal service identifier

Test name

Application

Workflow

Start queue

Description

e FFPE

e Plasma

e Bone Marrow
e DNA

e Tissue

e Library

The universal service identifier transferred from LIMS to
GeneRead Link. Contact your LIMS provider for an overview of
available universal service identifiers.

Note: The combination of universal service identifier and
specimen type must be unique for LIMS orders.

Note: The universal service identifier that is transmitted from
LIMS to GeneRead Link may differ from the name that is used on
the LIMS user interface!

User-defined name of the test represented by the universal
service identifier. Test name is manually entered by the user.

Manual orders are entered using the test name.

Application as defined in the Application Configuration screen
table of the GeneReader NGS System screen in the
Configuration environment.

Workflow to process that order. Always GeneReader NGS
System workflow.

Starting point for the workflow.

Possible values are:

e Samples for DNA Extraction (to be used if the sample is
processed throughout the entire workflow)

e Samples for RNA Extraction (to be used if the sample is
processed throughout the entire workflow)

e Undocumented DNA

¢ Undocumented Libary (to be used if the sample is processed
starting with Library Preparation). This is required for panels
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ltem Description
other than the GeneReader NGS System panels

End queue Ending point for the workflow.
Possible values are:
e QCIA result

Actions Contains two interactive buttons to delete or edit instrument data
respectively:

[x] Deletes a test
Opens the Edit Test Configuration dialog where
the user can modify a test

Show only active tests . Only active tests are displayed
Active and inactive tests are displayed

Creating a new test

1. Click on Configuration in the main toolbar.
The Users screen is displayed.

Click on the Tests tab.

The Tests screen is displayed.

Click on Add test at the bottom right.

o & b
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6. The Add Test Configuration dialog is displayed:

@ Add Test Configuration

Universal service identifier ! Test name !

Workflow Application

| GeneReader NGS System v] [101x | v]

Start queue End queue

[ Undocumented DNA v| [QClA resutt v)
Specimen type

(DNA v

o

(V) Activate test

Enter a descriptive name for the test to the Test Name field.
Enter a Universal service identifier to the corresponding field.

Select a workflow from the Workflow menu (currently only GeneReader NGS System
workflow is available).

10. Select an application from the Application drop-down menu.
11. Select a starting point from the Start queue drop-down menu.
12. Select an end-point from the End queue drop-down menu.
13. Select a specimen from the Specimen type drop-down menu.
14. Click OK to close the dialog.

15. The new test is added and displayed in the Tests table.

Modifying a test
You can modify a test by clicking on the Edit button which is displayed in the Action column
for every test displayed in the Tests table.
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Test Orders

Workflow

Samples

{}0

Configuration

)

Actions

Specimen
type

v DNA
j FFPE
DNA

B Plasma
v DNA
v FFPE
v FFPE
v DNA
’ FFPE
v DNA
v FFPE

' Plasma
o DNA
o FFPE

Universal service
identifier
AIT on FFPE
AIT on FFPE
AT on Plasma
AIT on Plasma
BRCA on FFPE
BRCA on FFPE
Lung AIQ DNA
Lung AIQ DNA
Lung AIC RNA

Lung DNA on FFPE
Lung DNA on FFPE
Lung DNA on Plasma
Lung DNA on Plasma

Lung RNA

Test name

AIT on FFPE
AIT on FFPE
AIT on Plasma
AIT on Plasma
BRCA on FFPE
BRCA on FFPE
Lung AIO DNA
Lung AIO DNA
Lung AIO RNA
Lung DNA on FFPE
Lung DNA on FFPE
Lung DNA on Plasma
Lung DNA on Plasma
Lung RNA

Application
AIT on FFPE
AIT on FFPE
AIT on Plasma
AIT on Plasma
BRCA on FFPE
BRCA on FFPE
Lung All-in-one DNA
Lung All-in-one DNA
Lung All-in-one RNA
Lung DNA on FFPE
Lung DNA on FFPE
Lung DNA on Plasma
Lung DNA on Plasma
Lung RNA

Workflow

GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System
GeneReader NGS System

Start queue
Undocumented DNA
Samples for DNA Extraction
Undocumented DNA
Samples for DNA Extraction
Undocumented DNA
Samples for DNA Extraction
Samples for DNA Extraction
Undocumented DNA
Samples for RNA Extraction
Undocumented DNA
Samples for DNA Extraction
Samples for DNA Extraction
Undocumented DNA
Samples for RNA Extraction

End queue
QCIA result
QCIA result
QCIA result
QCIA result
QCIA result
QCIA result
QCIA resuit
QCIA result
QCIA result
QCIA result
QCIA result
QCIA result
QCIA result
QCIA result

(] ) e ] ] ] B ]

1. Click on the [£] in the Actions column of the test you want to modify.
2. The Edit test configuration dialog is displayed:

@ Edit Test Configuration

Universal service identifier Test name
101X 101X
Workflow Application
GeneReader NGS System b4 101X v
Start queue End queue
Samples for DNA Extraction v QCIA result v
Specimen type
FFPE v
() Activate test “ m

3. Change the test details in the corresponding fields/menus according to your needs.

4. Click OK to close the dialog.
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5. The test data is updated and displayed in the Tests table.

Deleting a test

You can delete a test by clicking the Delete button which is displayed in the Action column

for every order displayed in the Tests table.

o

LIMS Connection

&A

Workfiow Configuration

(A show only aciive tesis

Specimen type Universal service identifier Test name Application Workflow Start queus End queue

FFPE 101X 101X 101X ‘Samples for DNA Extraction QCIA resul
Tissue 101X_on_Tissue 101%_on_Tissue 101X Samples for DNA Extraction QCIA resul
FFPE 104x 104X 104X Samples for DNA Extraction QCIA result
Library 106X 106X Lung_on_FFPE_101X GeneReader NGS System Undocumented Library QCIA result
FFPE ATP on FFPE ATP on FFPE ATP on FFPE GeneReader NGS System Samples for DNA Extraction QCIA result
DNA ATP on FFPE AT on FFPE ATP on FFRE Undocumented DNA QCIA result
Pasma ATP on Plasma ATP on Piasma ATP on Plasma Samples for DNA Extraction QCIA result
DNA ATP on Plasma ATP on Piasma ATP on Plasma Undocumented DNA QCIA result

IEEEEEEE

1. Click on the [¥] button in the Actions column of the test you want to delete.

2. A confirmation dialog is displayed:

@ Confirm

| Are you sure you want to delete this test? (TST-001)

3. Click OK to confirm to remove the test.
4. The dialog is closed.
5. The testis removed from the Tests table.

] ] ] ][ ] ]
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Note: Only tests that have not been ordered can be deleted. As soon as a test is ordered, it
is no longer possible to delete that test. Click on[£] and deactivate the test when the test
shall no longer be available for ordering.

8.4.3 Instruments

Use the Instruments screen to setup the instrument configuration in your laboratory. The
Instruments screen contains a table listing all instruments and an Add button at the bottom.

LIMS Connection Workflow Configuration

s33ss A = R

N Test Orders Workflow Samples Configuration

Instruments

User Management | Tesls Lab Seitings | Workflow Management

Instrument name
QlAcube 1
ABI-TecMan 1
ABI-TecMan 2
QlAcube 2
Quality control instrument 1
Real time PCR cycler 1
GeneRead QIAcube (MWSim)
GeneReader (MWSim)

(O snow only active instruments

Type
QlAcube
End point PCR cycler
End point PCR cycler
QlAcube
Quality control instrument
Real time PCR cycler
GeneRead QIAcube
GeneReader

Serial number
SAMPLE_QC_001
SAMPLE_CY_001
SAMPLE_CY_002
SAMPLE_QC_002
Quality control instrument 1
Real time PCR cycler 1
MWSIim
MWSim

Actions

YEEEEEEE

Instruments table

The Instruments table displays data for the currently defined instruments. Additionally, in

stratol Richard

every row the last column - Actions - contains two interactive buttons (Edit [£] and Delete [x])
which are used to remove an instrument or edit its data.

ltem Description

Active/inactive Displays whether an instrument is active or inactive. Possible values
are:
. Instrument is active
. Instrument is inactive

Instrument name

Type

Name of the instrument as defined by the laboratory.

Instrument type. Available instrument types are:

e GeneRead QlAcube

e QlAcube

e GeneReader

¢ Real-time PCR cycler

e End point PCR cycler

¢ Quality control instrument
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ltem
Serial number

Actions

Show only active
instruments

Description

Serial number of the instrument.

Contains two interactive buttons to delete an instrument or edit its data

respectively:

o [x]
o [£]

0O®

Adding an instrument

o bk wh

Click on the Instruments tab.

Delete an instrument
Opens the Edit Instrument dialog where the user can
modify the data of an instrument

Only active instruments are displayed
Active and inactive instruments are displayed

Click on Configuration in the main toolbar.
The Users Management screen is displayed.

The Instruments tab is displayed.
Click on Add at the bottom right.
The Add Instrument dialog is displayed:

GeneRead™ Link 2.0 04/2020



@ Add Instrument

Instrument name !

Type ! )
v
Serial number !
o
() Activate instrument

7. Enter a descriptive name for the instrument to the Instrument name field.

8. Select the instrument type using the the Instrument type drop-down menu. Available
options are:

Type !
{ v)
GeneRead QlAcube
End point PCR cycler
Quality control instrument
Real time PCR cycler
QlAcube

GeneReader

9. Enter the serial number of the instrument to the Serial number field.
10. Click OK to close the dialog.

11. The instrument is added and is shown in the Instruments screen.
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Modifying an instrument

You can modify the data for an instrument by clicking the Edit button [Z] which is displayed in
the Action column for every instrument displayed in the Instruments table. Use this button to

modify the data of a specific instrument.

LIMS Connection

m Ingtruments

U_EA

Q‘*‘

Warkfiow Configuration

Instrumant name Type Serial number
OlAcube 1 aACube
ABLTechian 1 End point PCR cycer
End point PCR cycler

e 0z
Quaity control instrument 1 Qualty control Instrument Qualfy control instrument 1
Real time: PCR cycler 1 Reeal time PCR cycler Real time PCR cycler 1
Generean QLA (MVVSm) Genefeas QlAcube MWSIm
GeneReader (MWSm) Genesteaser MWSIm
DKISIETbIsGH1n QAACube ICTZINZ AN GmdA
Cycler A Foeaal time: PCR cycler 12345

Cycler 2 Real time PCR cydler 67890

i

S

IHENEEEEREEE

-

[EHHLEHHHE

1. Click at the Edit button [£] in the Actions column of the instrument you want to modify.

2. The Edit Instrument dialog is displayed:
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@ Edit Instrument ‘

Instrument name
QlAcube 2

Type

Serial number
SAMPLE_QC_002

) Activate instrument

3. Change the instrument name/serial number in the corresponding fields according to your
needs.

Click OK to close the dialog.
The instrument data is updated and displayed in the Instruments screen.

Deleting an instrument

You can delete an instrument by clicking the Delete button which is displayed in the Action
column for every instrument displayed in the Instruments table.
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2 off A g0 A

ose0e »
20089 =
QIAGEN Test Orders Workfio mples Configuration LIMS Connection Workflow Configuration @
Instrumant namo Typs Sorial number Actions E
Qlcube 1 OlAcube SAMPLE_OC_001 @
ABL-TecMan 1 End point PCR Gycler SAMPLE_CY 001 2l E
AB-TecMan 2 End point PCR cycier SAMPLE_CY_002 @
QiAcube 2 QuAcute SAMPLE_QOC_002 )
Real time PR cyckr 1 Feeal time: PCR cycer Real time PCR cyckr 1 = -
GeneRead QlACuDE (MVWSm) Genefiead QlAcube MWSIm ral [ %
GeneReaser (MWSem) GeneReaser MWSim = d
BEISIBThiSEHN QiAcube ICT2IN2 EnGmaA, )
Cycler A Real time PCR cycier 12345 7]
Cycler Z Real time PCR cycler 67590 & IE
[ snow enly active instruments
A —

1. Click on the Delete button in the Actions column of the instrument you want to delete.
2. The Delete instrument dialog is displayed:

@ Confirm

The instrument will be deleted. (NSR-001)

3. Click OK to confirm to remove the instrument.
4. The dialog is closed.
5. The instrument is removed from the Instruments screen.

Note: Only instruments that have not been used in an experiment can be deleted. As soon as
an instrument has been used it cannot be deleted any more. Click on and deactivate the
instrument, then the instrument is no longer available for experiments.
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8.4.4 Lab Settings

Use the Lab Settings to set up user management settings, the localization settings and the
LIMS connection setting.

{}Q

Test Orders Workflow Samples Configuration

Lab Settings

User management LIMS connection
Number of failed login attempts @ LIMS connection inbound
E |

Inbound LIMS port
Auto-lock timer | 2575
| 0 | minutes

Password renewal interval @ LIMS connection outbound

| 0 | days
LIMS host address
Password complexity level | localhost |
[Standard | v ]
LIMS port
8 - 40 characters | 9576 |
Localization

Date and time format
(us [v)

MM/DDAYYYY HH:MM

Decimal separator
[ Decimal point | v ]
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User management

Setting
Number of failed login
attempts

Auto lock timer

Password renewal internal
(days)

Password complexity

LIMS connection

Description

Number of allowed unsuccessful login attempts permitted before
the user will be locked out. The default value is "0", see the note
below.

Note: Set the value to "0" to allow unlimited login attempts.

The time span after which a user is logged out automatically due
to inactivity.

Interval in days a user password is valid. When the interval has
passed, the password expires and the user is prompted to
change the password.

The default value is "0", see the note below.

Note: Set the value to "0" to allow unlimited use of a password.
Define the policy for the password complexity. The user can
select from one of the three options in the drop-down menu:

Password complexity level

Eimpie v)
Simple
Standard
CLIA compliant

e Simple Total 0-40 characters
e Standard Total 8-40 characters
e CLIA compliant  Total 8-40 characters

e 2 capital letters

e 2 small letters

e 2 numbers

e 2 special characters
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Setting
LIMS connection inbound

Inbound LIMS port

LIMS connection outbound

LIMS host address
LIMS port

Description

Check box to confirm that GeneRead Link shall listen on
the given port and create orders from incoming
messages:

e Activated GeneRead Link listens on the given
port and creates orders

e Deactivated GeneRead Link does not listen to
incoming LIMS messages

Network port number of the LIMS for incoming

connection.
Check box to confirm that an outgoing LIMS connection
is available:

e Activated Outgoing LIMS is available

e Deactivated Outgoing LIMS is not available

Network address of the LIMS.
Network port number of the LIMS for outgoing
connection.

Note: If you change the LIMS incoming port, the firewall settings on the virtual machine must
be set accordingly. In case the QCI PowerStation is used, call QIAGEN technical service to

adapt settings accordingly.

Localization

Setting
Date and time format

Decimal separator

Description
The date format used in the application.

The following three date formats can be selected from the drop-
down menu:

Date and time format
[ European v]

European
Scientific
Us

The separator used for numbers:
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Setting Description
Decimal separator
[ Decimal point v]

Decimal point

Decimal comma

8.4.5 Workflow Management

The Workflow Management screen shows the current workflows that exist on the system.
Selecting one of the workflows using the edit icon (Edit [£]) will take you to the settings
related to that GeneReader NGS System.

20000 -Q“

ooooo = c . &/
QIAGEN ost € Configuration LIMS Connection Workflow Configuration

User 5! n;

List of instalied workflow extensions.
Name Details Version Installation date Instaied by
GeneReader NGS System 110 D3/08/2017 17:15 senviceuser
GeneReader NGS System 1.1.0 02082017 17:15 senviceuser

By selecting the edit icon (Edit [£]) an additional tab will appear on the toolbar called
GeneReader NGS System.

Test Orders Workflow Samples Configuration

GeneReader NGS System [

Configure workflow extension

Workflow: GeneReader NGS System, version 1.1.0
Imported on 03/08/2017 17:15 by serviceuser

Protocols
Name Protocol group Ap
DNA Extraction (QlAcube/manual) Nucleic Acid Extraction
RNA Extraction (manual) Nucleic Acid Extraction

The GeneReader NGS System screen shows all configuration settings that are specific for
the GeneReader NGS System workflow. It consists of two parts, the Protocols table followed
by the Application configurations table. The user can define new Applications via the Add
new application button.
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17:15 by servicouser

Protocols

§

EEEEEEEEREER?

Application types start type
V2ol N

A

Bislogical application

Application configurations

[

NEEREEEPEPREENEREE?

Protocols

Item Description

Name Name of the protocol, as shown in the Ul when starting an
experiment.

Protocol group Shows the protocol group the name belongs to.

Application types Shows the application types associated with this protocol.

Start type Indicates whether the protocol gets started automatically (via a
connected system) or manually (by the user).

Actions Open the dialog window to activate or de-activate the protocol.

Application configuration

Item Description

Name Name of the application.

Biological application Grouping name of the configuration gene panel.

Type Shows the workflow type ie. V2 DNA, V3 DNA or V3 RNA...
Actions Contains two interactive buttons :
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ltem Description

Opens the Configure Application dialog
where the user can modify application panel
parameters

[x] Deletes an Application

Adding a new application panel

A new gene panel is added by clicking the Add new application button. The following dialog
is shown:

@ Configure application

Name of application configuration !

Biological application !

Full name !

Type !

; 9

@ Activate application configuration

)

Item Description
Name of application Enter the desired name for the application configuration.
configuration
Biological application Grouping name of the configuration gene panel.
Full name Shows the workflow type ie. V2 DNA, V3 DNA or V3 RNA...
Type Select one of the workflow types from the drop-down menu.
Activate application A panel can be deactivated. When deactivating a gene panel the
configuration referencing tests should also be deactivated.

Enter the data and click OK. The new application configuration panel is added to the
Application configurations table.
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Modifying an application

You can modify an application by clicking the Edit button [Z] which is displayed in the Action

column for every application in the Application configurations table. Click this button to

modify the data of a gene panel.

Biological application Type Actions
e
Lung DNA V3 DNA
BRCA V2 DNA
Lung DNA V3 DNA
Lung DNA V3 DNA

1. Click at the Edit button [£] in the Actions column of the application you want to modify.

2. The Configure application dialog is displayed.

@
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@ Configure application

Name of application configuration
Lung DNA on Plasma

Biological application
[ Lung DNA |

Full name
| QlAact Lung DMA Panel on Plasm: |

Type
V3 DNA [v

[#) Activate application configuration

Number of sequencing cycles (read length)

[120 |

Application family

Lve [v)

Target concentration for pool in clonal amplification(pg/pl)

K |

Application parameters for protocol Clonal Amplification

Minimum mapped reads per library (millions)
260 |

I Application parameters for protocol Data Analysis

QCI Analyze workflow name
| com.clcbio.api.clc.workflows. manag

3. Change the data according to your needs.
Click OK to close the dialog.

The gene panel is updated.

Deleting a gene panel

You can delete an application configuration by clicking the Delete button which is displayed in
the Action column for every application displayed in the configuration table. It is not possible
to delete a gene panel if active in a test.
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Biological application Type

Test BioName Lung Fusion V3 RNA
Test BioName FFPE V3 V3 DNA
Lung DNA V3 DNA

1. Click at the Delete button in the Actions column of the application panel you want to
delete.

2. The Confirmation dialog is displayed:

Are you sure you want to delete this application configuration? (CFG-002)

s

3. Click OK to confirm to remove the application configuration.
4. The dialog is closed.
5. The application has been removed from the configuration.
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Troubleshooting
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9 Troubleshooting

The following issues describe some of the most frequent error situations you might
experience when using GeneRead Link. These issues are grouped thematically.

Installation / Interfaces

Problem Approach/Solution

Re-installation needed on ¢ Not feasible by customer. Please contact QIAGEN

same server or another one. technical service.

A GeneReader or GeneRead e No action necessary in GeneRead Link. Configure the new
QIlAcube instrument in the instruments according to their proprietary installation
laboratory has to be procedures. GeneRead Link will automatically list them in
exchanged. the Configuration environment along with their serial

number when they connect the first time. Optionally you can
assign a name to the instrument.

Login

Problem Approach/Solution

No login screen. e Contact your IT administrator to restart the GeneRead Link
virtual appliance. In case the problem persists contact
QIAGEN technical service.

A certain user cannot log in ¢ A GeneRead Link administrator has to reset the password

(password forgotten/account and unlock the user if locked. Refer to User

locked). management/s-18).

An administrator cannotlog in e Another GeneRead Link administrator has to reset the
password and unlock the user if locked. Refer to User
management[s18). In case no administrator is able to log
in, contact QIAGEN Technical Services. Do not try to log in
as QIAGEN service user.

Presentation of GeneRead Link in browser

Problem Approach/Solution
Colors and icons do not match colors e Use one of following browsers:

shown in the user manual. . .
Microsoft Windows

o Microsoft Internet Explorer 11 or later

o Microsoft Internet Edge version 25 or later
o Firefox 55 or later

o Google Chrome 60 or later
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Problem

Controls at the bottom or right are out of
sight and cannot be accessed.

An exception occurs.

Order Entry

Problem
Samples sent by LIMS are rejected by
GeneRead Link.

An order cannot be deleted or edited.

Orders from LIMS are not visible in
GeneRead Link.

W orkflow

Problem

The screen does not get updated
automatically if another user performs a
change or an experiment finishes on a
connected instrument.

A sample cannot be used further.

Approach/Solution

o Additionally, delete the cache in your browser
and restart the browser (see your browser help
for further details).

e Minimum screen resolution is 1366*768.
Maximum width: 1920*unlimited

¢ Press F5 to continue. The system will recover
automatically. If the problem persists contact
QIAGEN Technical Services.

Approach/Solution

e Contact your GeneRead Link administrator to
define the correct mapping of LIMS universal
service identifier and specimen type to test. For
configuration of tests refer to Test orderl &21.

¢ Refer to the general HL7 LIMS interface
specification for further error handling of LIMS
interface.

¢ LIMS orders are exempt from edit and deletion.

e Check the configuration of GeneRead Link and
the firewall settings on the virtual machine.

Approach/Solution

¢ This is the intended behavior. Hit F5 or click on
the environment or phase or step. When you are
waiting for instruments to finish, click the
Refresh button.

¢ Remove the sample from the workflow:
o If the sample is waiting to be processed:
Remove it from the queue.
o If the sample is within an experiment currently
processed: Remove it from the experiment.

¢ In both cases, the sample will appear in the
approval queue. You can then decide whether
you want to requeue the sample (in the same or
an earlier phase) or whether you want to
consider it as not usable and send “<Release
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Problem

The wrong sample is processed in an
experiment.

Wrong information (kit barcodes, results)
have been entered in previous steps

A sample is already in a late stage of the
workflow (e.g. Sequencing), but
information from a previous stage is
needed (e.g. DNA Extraction).

Missing data in an experiment.

Interface to GeneRead QlIAcube

Problem

Connected GeneRead QIlAcube does not
get access to GeneRead Link. The
GeneRead Link experiments are not
visible on GeneRead QIlAcube.

The user stops a run on GeneRead
QlAcube.

A run on GeneRead QlAcube fails.

GeneRead QIAcube gets disconnected
(e.g, turned off).

Approach/Solution
W/O Result>" to LIMS.

e GeneRead Link offers no possibilities to change
sample identification. You can remove the
sample from the experiment and reschedule it.
You cannot update the ID of the sample within
the experiment.

. GeneRead Link logs the actions performed
during experiments. It does not offer the
possibility to change this information later. If you
discover inconsistencies within a running
experiment, click on Back to set it to the
previous state.

¢ Go to the Samples environment and search for
this sample. Select the sample. On the right
side, click on the workflow phase you are
interested in.

e There is the possibility to reopen experiments to
enter missing data under certain conditions. In
the process view, there is a small lock at the
lower left side of the screen to unlock it.

Approach/Solution
e Check network connection.

e Create a system user “APluser” and register
this user in the other applications.

¢ Follow the installation procedures of GeneRead
QlAcube and test the connection.

e GeneRead Link sets the library pools to "failed®.
If enough material is left, you can reschedule the
libraries for a new run of Clonal Amplification.

e GeneRead Link sets the library pools to "failed”.
If enough material is left, you can reschedule the
libraries for a new run of Clonal Amplification.

¢ Stop the experiment. This will set the contained
libraries to “failed”. You can reschedule them for
a new run of Clonal Amplification.
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Problem

Approach/Solution

Only one pool on one plate of a GeneRead ¢ Remove this pool (or this plate) from the

QIAcube run failed.

On GeneRead QIAcube, the user has
selected experiment A, but used the
pools from experiment B.

Interface to GeneReader

Problem

Connected GeneReader does not get
access to GeneRead Link. The
GeneRead Link experiments are not
visible on GeneReader.

A run on GeneReader fails.

GeneReader gets disconnected
(e.g. turned off).

On GeneReader, the user has selected
experiment A, but used the flow cell
from experiment B.

Interface to QCI Analyze
Problem

Samples are not visible in QCI Analyze.

experiment. You can continue with the remaining
pools. Reschedule the failed pool.

e GeneRead Link offers no possibility to update
identification once runs are started. In the
approval list, reschedule these libraries for a
new run.

Approach/Solution
e Check network connection.

e Create a system user “APluser” and register
this user in the other applications.

¢ Follow the installation procedures of
GeneReader and test the connection.

e GeneRead Link sets the samples of this flow
cell to "failed®. If enough material is left, you can
reschedule the libraries for a new run of Clonal
Amplification or Sequencing.

o Stop the experiment. This will set the contained
libraries to “failed”. You can reschedule them for
a new run of Clonal Amplification or
Sequencing.

¢ GeneRead Link offers no possibility to update
identification once runs are started. Stop the
experiment. In the approval list, reschedule
these samples for another run of Clonal
Amplification or Sequencing.

Approach/Solution
e Wait for 2-3 minutes. Samples sent to QCI
Analyze will not appear there immediately.

e If the problem persists:

a. check if QCI Analyze server pathis correct.
Refer to Lab Setti ngsm for further
information.

b. follow the installation procedures of QCI
Analyze to connect to GeneRead Link.

GeneRead™ Link 2.0 04/2020

9-5



Problem

Secondary Analysis fails.

QCI Analyze gets disconnected
(e.g. due to network failure).

QCI Analyze performs secondary
analysis, but indicates that the sample
shall be run again.

Release to LIMS

Problem

Sample is released but no result is sent
to the LIMS.

Approach/Solution
e If the problem persists, call QIAGEN Technical
Services.

e Check network connection.

e Create a system user “APluser” and register
this user in the other applications.

e Check if the QCI Analyze workflow name is
defined correctly for that application. Refer to
GeneReader NGS System| s-391 for further
information.

e Follow the installation procedures of QCI
Analyze to connect to GeneRead Link.

e If the problem persists, call QIAGEN Technical
Services.

¢ Reestablish network connection. Processing
continues automatically as soon as the network
connection is available again.

e In case the QCI Analyze experiment status does
not change after reconnection, stop the
experiment. This will set the sample to “failed”.
You can reschedule a new Data Analysis run for
this sample.

e Sign off this sample in QCI Analyze. In
GeneRead Link, do not “release” it, but
reschedule for the desired phase of the
workflow.

Approach/Solution

e Check that LIMS host address and LIMS port
are specified correctly. Refer to Lab
Settings [ e-s5¥or further information.

e Check that the sample was ordered by the
LIMS. Results for manually ordered samples
are not transferred to the LIMS.
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Global warnings

Problem
Yellow LIMS warning icon is shown
at the right side of the main toolbar.

Red LIMS warning icon is shown at the
right side of the main toolbar.

Repository warning icon is shown at the
right side of the main toolbar.

Approach/Solution

e Check that LIMS host address and LIMS port
are specified correctly. Refer to Lab
Settings [ s-s8¥for further information.

e In case you are using the QCI PowerStation or
if the problem persists, call QIAGEN Technical
Services.

e A connection to LIMS exists, but LIMS replies
with negative acknowledgments sent by
GeneRead Link.

e Ask your LIMS administrator to adapt the
configuration of the LIMS system.

e Ask your lab administrator to add storage
capacity to the repository.

e In case you are using the QC| PowerStation or
if the problem persists, call QIAGEN Technical
Services.
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10  Appendix

The appendix contains information about the following topics:

e Error messages/ 103

e QC Flags|1_0-8'ﬁ

10.1

Error ID
CA-014

CA-017

GEN-100

GEN-200

QNR-010

TOR-003

TOR-006

TST-006

TST-007

TST-010

Error messages

Error type
System
Error

Warning

System
Error

System
Error
System
Error

System
Error
System
Error
System
error

System
error

System
error

Context
A library pool name is not unique

If not all samples were selected,
which were in a previous
experiment processed together

A user or interface is updating a
record that has been modified by
another user or interface

No instruments of type instrument
are defined

The gene panel cannot be deleted
because it is being referenced from
a test. This can happenif a testis
created or modified to use the gene
panel after the Qiagen NGS
workflow screen was loaded

Order ID is not unique across all
orders entered via the Ul

Sample ID is not unique

Universal service identifier must be
unique across all tests with the
same specimen type

Test name must be unique across
all tests with the same specimen
type

The test cannot be deleted because
itis being used in a test order. This
can happen if a test order for the
testis created after the test
overview screen was loaded

Message

Library pool name "X" has
been used before. Library
pool names must be unique
Not select all samples were
processed together as in the
previous experiment

The data was modified by
another user or system

No instrument of type "X" is
defined

The gene panel cannot be
deleted

Order ID has been used
before. It must be unique
Sample ID has been used
before. It must be unique
Combination of universal
service identifier and
specimen type must be
unique

Combination of test name
and specimen type must be
unique

This test cannot be deleted
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Error ID
USR-002

USR-005

USR-006

USR-007

DNE-004

DNE-005

KIT-008

LPR-003

LPR-004

LPR-202

LPR-305

LPR-306

Error type
System
error

System
error

System
error

System
error
Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Context
User could not be deleted

The username is not unique

The password does not match the
password complexity rules

The passwords do not match

if 1 or 11 samples have been
selected, the QiaCube cannot be
used

If samples were selected for a new
experiment, but there are still
samples with the same Order Time
in the selection list

Kit has expired

Selected samples inright table is 1
or 11

If not all samples were selected that
were processed togetherina
previous experiment

The same barcode adapter is
selected more than once

Some of the samples have no
known concentration

Some of the samples have a
concentration < 0.5 ng/ul

Message

This user account has
already been used and
cannot be deleted. Please
deactivate the user account
This user ID already exists

The password does not
match the password
complexity rules

The passwords do not
match

For load balancing reasons
a number of 1 or 11 samples
cannot be processed on the
QlAcube

"You did not select all
samples with the same
Order Time"

The kit has expired. The
quality of results might be
affected

For load balancing reasons
a number of 1 or 11 samples
cannot be processed on the
QlAcube

"You did not select all
samples that were
processed togetherin a
previous experiment"

Some of the samples have
the same barcode adapter
assigned

Some samples have no
known concentration. For
these samples, please
continue with 8 ul of
undiluted sample

Some samples have a
concentration < 0.5 ng/ul.
For these samples, please
continue with 8l of undiluted
sample
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ErrorID Error type
REP-001 Warning

TEN-003 Warning

TEN-005 Warning

TEN-006 Warning

TEN-604 Warning

LIS-001  Warning

LIS-002  System

error

Context

The file system that holds the file
repository has less than 10% empty
space available

Different cycle number used than
recommended

Samples with x (y) number of cycles
are accepted if either x or y match
the number of cycles of the other
samples

Samples with X number of cycles
do also trigger the message,
except if all samples have y number
of cycles

Samples in right table have different
numbers of PCR cycles assigned

Samples with x (y) number of cycles
are accepted if either x or y match
the number of cycles of the other
samples

Samples with x number of cycles do
also trigger the message, except if
all samples have x number of cycles

If not all samples were selected,
which were in a previous
experiment processed experiment

DNA conc. [ng/ul] is higher than
recommended range (>5 ng/ul)

The middleware connection
establish a TCP connection to the
LIMS

The middleware has not received
an ACK or NAK after 5 attempts for
the same sample.

(Transmission status =

Message
The used disk space ("X"
%) is higher than 90%

The number of PCR cycles
selected, deviates from the
recommended number of
PCR cycles.

Samples with different
numbers of cycles should be
processed in different PCR
runs

"You did not select all
samples that were
processed together in the
previous experiment"

The DNA concentration of at
least one sample is above
the recommended range
(0.5 ng/ul - 5 ng/ul). The
sample should be diluted for
library preparation

No result could be sent to
LIMS for one or more
samples

No results could be sent to
LIMS for one or more
samples
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Error ID

CFG-001

CFG-003

CFG-009

INS-001

INS-002

INS-003

INS-004

Error type

Warning

System
error

System
error

System
error
System
error

System

error

System
error

Context
Transmission failed)

or

The middleware has recieved a
NAK from the LIMS for a sample.
(Transmission status =
Transmission not accepted)
There is at least one active
workflow where there are pending
changes (compared to the latest
released configuration version)

The user has clicked on
"Deactivate”, but this application is
still used in an active set

The user has clicked on
"deactivate", but at least one active
test would now have no valid path
from "start queue" to "end queue"
anymore

The file can not be read as workflow
extension

The workflow extension is not
compatible with the current version
of the core software (too old
compared with the core software
version)

The workflow extension versionis
older than as already installed
version

The workflow extension is corrupt

Message

"There are pending
configuration changes for
the following workflow(s):

[XL.IY]"

([X] and [Y] relate to the
names of workflows where
there are pending changes)
The application
configuration is currently
used by a test definition
This protocol can not be
deactivated because itis
needed by at least one
active test

The file <filename> is not a
valid workflow extension
The workflow extension
<name> in version
<extensionversion> is not
compatible to this software
version <coreversion>.
Please install a newer
version of this workflow
extension

The workflow extension
<name> in version
<packageversion> is older
than the current installed
version <installedversion>
The workflow extension is
corrupt
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Error ID
INS-005

INS-006

INS-007

INS-008

INS-009

INS-010

INS-011

QUC-008

PCR-001

RNE-004

Error type
Warning

Warning

System
error

System
error

System
error

System
error

System
error

Warning

Warning

Warning

Context

A previous version of this extension
is installed and will be replaced.
(Installation type W1)

A previous version of this extension
is installed and will be upgraded.
(Installation type W2)

The workflow extension is not
compatible (too new compared to
the core software version)

The installation of the workflow
extension has failed. More detailed
information about the cause is
available in the logs.The system will
be rolled back.

The Tomcat manager could not be
reached. More detailed information
about the cause is available in the

logs. The system will be rolled back.

The workflow extension <name>
was not loaded due to startup
errors

The workflow extension <name>
was not loaded due to startup
errors

A value is entered for concentration
where the sample state is invalid

Not all samples are assigned to
PCR run

if 1 or 11 samples have been
selected, the QiaCube can not be
used

Message
Installation will replace the
existing extension

An older version
<installedversion> was
found on this system.
Installation will set
<newversion> to the active
version

The workflow extension
<name> in version
<extensionversion> is not
compatible to the software
version <coreversion>.
Please install a newer
version of the core software
first

The installation of the
workflow extension has
failed

Could not connect to the
application manager. Check
the tomcat configuration
credentials

The workflow extension
<name> was not loaded due
to startup errors

The workflow extension
<name> was not loaded due
to startup errors

Sample state is invalid for at
least one sample. The
entered concentration for
this sample will be
discarded

Assign all samples to a PCR
run

"For load balancing reasons
a number of 1 or 11 samples
can not be processed on the
QlAcube"
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ErrorID Error type
RNE-101 System
error

Context

More than one rack is selected in
the "Work to do" view and the
"Create new experiment..." button is
pressed

Message
Select only one rack to
create an experiment
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10.2

QC Flags

QC flags are set if a certain error condition or deviation from the recommended process

OCcCurs.

The following table shows the definition of QC flags for the GeneReader NGS System
workflow. Any changes of the workflow may affect the flag definitions

Sub-
Workflow
DNA
Extraction
DNA
Extraction
RNA
Extraction
RNA
Extraction
RNA
Extraction
Target
Enrichment
Target
Enrichment
Target
Enrichment
Target
Enrichment
Target
Enrichment
Target
Enrichment
Target
Enrichment
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation

Description

QIlAcube run failed

Sample or experiment canceled

RNA Extraction on QlAcube failed
PCR run for Reverse Transcription failed
PCR run for Second Strand Synthesis
failed

GenePanel kit has expired

GenePanel PCR run failed

Size distribution not as expected
Concentration too low (<0.5 ng/pl)

No concentration measured

No size distribution determined
Sample or experiment canceled

Size Selection/ Library preparation kit
has expired

Cleanup of Adapter Ligated DNA has
failed

Cleanup of Target Enrichment PCR has
failed

Cleanup of Universal PCR has failed

Library preparation (end repair, adapter
ligation) has failed

Flag

DE_Run failed

DE_Canceled

RE_RNA Extraction failed
RE_Reverse Transcription failed
RE_2nd Strand Synthesis failed
TE_Kit expired

TE_Run failed

TE_Size not ok

TE_Conc low

TE_No conc

TE_No size

TE_Canceled

LP_Kit expired

LP_AL Cleanup failed

LP_TE Cleanup failed

LP_UA Cleanup failed

LP_Run failed
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Sub-
Workflow
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Library
Preparation
Clonal
Amplification
Clonal
Amplification
Clonal
Amplification
Clonal
Amplification
Clonal
Amplification
Clonal
Amplification
Sequencing
Sequencing
Sequencing
Data
Analysis
Data
Analysis

Description

Fragmentation, End-Repair & A-Addition

PCR run has failed

End-Repair & A-Addition PCR run has

failed

Universal PCR Amplification run has

failed
Enrichment PCR run has failed

Incubation in cycler has failed
Library amplification has failed
Size selection run has failed

Size distribution not as expected

Concentration too low (< 0,25 ng/ul)

No size distribution determined
Sample or experiment canceled
Kit expired

Make droplets failed

Emulsion PCR run failed
Pooling and Breaking run failed
Enrichment run failed

Sample or experiment canceled
Run failed or canceled

Cross contamination detected
Experiment canceled

Analysis failed

Analysis canceled

Flag
LP_Fragmentation failed
LP_End-Repair failed
LP_Universal Amplification
failed

LP_PCR failed
LP_Incubation failed
LP_Amplification failed
LP_SiSe runfailed
LP_Size not ok
LP_Conc low

LP_No size
LP_Canceled

CA_Kit expired
CA_MaDro failed
CA_PCR failed
CA_PoBr failed
CA_Enrich failed
CA_Canceled
SE_Run failed
SE_Cross cont
SE_Canceled
DA_Failed

DA_Canceled
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11 Glossary

A
Adapter

Adapter ligation

Aliquot
Amplicon

Application software

B
Barcode adapter

Batch

Bioinformatics analysis (pl. analyses)

Buffer

C
Chain of custody

CLC Genomics Workbench

Short oligonucleotide of a known platform-
specific sequence thatis added to the
sequencing template before the sequencing
run is started. Function of adaptors: primer for
clonal amplification, sequencing primer, and
molecular barcode for sample pooling.
Enzymatic reaction to add (barcoded)
adapters to fragmented DNA.

A portion of the total amount of a solution.

An ampliconis a piece of DNA or RNA that is
the source and/or product of natural or artificial
amplification or replication events.

Software that runs on the workstation that
contains the business logic, data management
and the graphical user interface.

The term to be used for the adapter that is
added to a library for identification during
multiplexing. Do not use the terms barcode or
index.

A batchis a set of samples that are processed
together during a sub-workflow.

Chain of one or several bioinformatics
algorithms to process NGS data. Input is
usually FASTQ file and output is VCF file and
one or several QC reports.

Large volume reagents, not to be cooled

Tracking of relevant sample, reagent and
process related data during the complete
automated process to the final report(s).

A software that can be used as a secondary
data analysis tool. QIAGEN’s NGS workflow
will provide a Plugin for CLCbio software that
will provide automated analysis of FASTQ files
containing DNA sequences, based on
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Clonal amplification

Consumables

Coverage depth

D
Disposables

Droplet making

E
Emulsion breaking

QIAGENS pre-defined content gene panels for
target enrichment.

A method by which many identical copies of a
single DNA sequence are produced.

QIAGEN kits that contain the company’s
proprietary sample-processing devices and
the chemicals and technical protocols needed
to process a specified number of samples.
QIAGEN consumable products include kits for
separation, purification, stabilization,
amplification and analysis of DNA and RNA
(for other systems also including proteins).
The number of reads that have been
sequenced for a specific DNA base in the
genome. To calculate, take the total
sequencing output (in bases) and divide by the
size of the genome being sequenced. Unlike
Sanger sequencing, in which each sample is
sequenced 1-3 times to be confident of its
nucleotide identity, NGS generally needs to
cover each position many times to make a
confident base call, due to relative high error
rate (0.1-1% vs. 0.001-0.01%). Increasing
coverage depthis also helpful to identify low-
frequency mutations in heterogeneous
samples, such as cancer samples.

ltems that are used once during processing
and then disposed of (e.g., tubes or plates).
This does not include reagents.

The process by which a water in oil emulsion is
made. For clonal amplification via template
preparation (see above), all required
components - PCR master mix, primers,
beads and template - are incorporated into the
emulsion droplets during the making process.

The method by which a water in oil emulsion is
destabilized, thus "breaking" the droplets and
releasing the contents thereof. In the template
preparation case cited below, the beads are
collected and washed.
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Enrichment

Error rate

F
FASTA format

FASTQ file

Flow cell

Full process control

The process by which the beads with amplified
template DNA bound after template
preparation (see below) are selectively
concentrated from the mixture of beads with
and without template.

The rate at which a nucleotide is falsely
sequenced by chance (this is the same as the
“Probability of incorrect base call”’, see entry
“Phred quality score”; has a direct correlation
with the read lengths)

A text-based format for representing either
nucleotide sequences or peptide sequences,
in which nucleotides or amino acids are
represented using single-letter codes

Is a text-based file format for storing both a
biological sequence (usually nucleotide
sequence) and its corresponding Phred quality
scores. Both the sequence letter and quality
score are encoded with a single ASCII
character for brevity. It was originally
developed at the Wellcome Trust Sanger
Institute to bundle a FASTA sequence and its
quality data, but has recently become the de
facto standard for storing the output of high
throughput sequencing instruments such as the
llumina Genome Analyzer.

A disposable device in which sequencing
reactions take place. The flow cell comprises a
microchannel with inlet and outlet ports
covered by a highly transparent lid forming the
top surface on which sample objects are
immobilized inside the flow cell. Liquid
reagents can be pumped through the flow cell
by machines to automate sequencing reaction
steps. Immobilized sample objects can be
interrogated by light through the transparent
top surface to monitor progress of sequencing
reactions.

Controls monitoring the whole workflow from
sample prep to sequencing data out (positive
or negative).
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G
Gene Panel

GeneRead QIAcube

I
Indexing

Internal control

L
Laboratory information management system

Labware
Library

Library pool

Set of specific genome segments targeted for
sample enrichment and sequencing; often
limited to a subset of partial or whole genes
(gene panel). Popular among researchers for
screening parts of genomes of prior interest, or
to reflect widespread clinical understanding
(e.g., cardiomyopathy panels) or narrower
research questions (e.g., studying diversity
and/or function of genes found to be
differentially expressed in one set of
cells/conditions versus another).

Name of bench-top sequencing system,
including hard- ,soft- and firmware,
disposables and consumables.

Short “indexes” (few-base [6—10 bp] oligos)
are added to the library adapter and function
as a barcode to tag individual libraries;
essential for multiplexing.

A control which is part of ("endogenous") - or
added to ("exogenous") - each sample and full
process control.

A software-based laboratory and information
management system that offers a set of key
features that support a modern laboratory's
operations. Those key features include — but
are not limited to — workflow and data tracking
support, flexible architecture, and smart data
exchange interfaces, which fully "support its
use in regulated environments."

This includes consumables and adapters.

A collection of DNA sequences from a single
source (e.g., genomic DNA from a single
individual) and used for sequencing. The
sample is often enriched in specific genomic
regions and the DNA molecules will often
contain adaptor sequences attached to the
ends of the DNA sequences

Two or more individual libraries combined
together in a single vessel and sequenced
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Library preparation

LIMS

Live bead
Lot number

Lot

M
Multiplexing

N
NGS application

NGS Kits
NA

O
Operator

P

Phred quality score

together. All DNA molecules from each library
typically contain a unique sequence (a
molecular barcode) that enables the
information from multiple libraries to be de-
multiplexed after sequencing.

Process of taking gDNA, RNA (cDNA), PCR
products, or other doublestranded DNA and
turning them into a library that can be
sequenced in NGS systems. Typically involves
ligation and other enzymatic steps as well as a
size selection step.

See Laboratory Information Management
System

A bead populated with DNA strands

A number, usually encoded in a bar code,
which identifies the lot of a kit or reagent
Batch of reagents/kits that have uniform
properties and are produced in one production
run.

Several libraries with different barcodes on the
same flow cell.

A biological application including kits and
application process files for automated
process steps.

Reagents used for a run.

Nucleic Acid used in conjunction with DNA and
RNA.

System users who perform the routine work
according to the intended use (e.g. laboratory
technicians, in contrast to persons performing
special tasks e.g. administrators or service
personnel).

Property which is logarithmically related to the
base-calling error probabilities “P”. Phred
Quality Score Probability of incorrect base call
Base call accuracy
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Q
QCI Analyze

R
Read

Read length

Reagent

Report

Run

Sample

10: 1in 10 (90.00%)
20: 1in 100 (99.00%)

30: 1in 1000 (99.90%)

40: 1in 10000 (99.99%)
50: 1 in 100000 (100.00%)

Software to be used as secondary analysis
tool. This is a universal product from QIAGEN,
developed on top of the CLC Genomics
Server. It will accept FASTQ files as input and
generate a variant and QC report. The report
includes interactive browsing of the mapped
raw data. Seqflow will include an experiment
planner to define the samples and barcodes
on a flow cell in a flow cell plan. The flow cell
plan can be read by the GeneReader
instrument software when the flow cell is
loaded.

Sequence of called bases on a single strand of
DNA, amplified on one clonal bead; equal to
one sequence in the FASTQ file.

The average number of bases that can be read
fulfilling a specific quality threshold (that means
e.g. average base qualities in a window at the
end of the read do not drop under a specific
value).

Small volume reagents (such as DNA solution).
Summary of selected sample results of one
experiment as a secure file, which cannot be
manipulated. The representation of reports can
be configured in same cases.

An automated process beginning with setting
up the instrument and input material to receive
the result for the respective process.

A sample is a portion of a biological material
to be tested. For describing automated

processes, "sample" includes generally also
calibrators and controls. To avoid ambiguity,

the terms "patient samples”, "clinical samples"
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Sequencing primer

Sequencing run

Sequencing template

Specificity

T
Template preparation

User

W
Work Instruction

or "routine samples" should be used to exclude
calibrators and controls for this definition.

A short oligonucleotide with a known sequence
that is attached to a template strand of
unknown sequence. |t serves as a starting
point for DNA synthesis. Primers are required
for DNA replication because the enzymes that
catalyze this process, DNA polymerases, can
only add new nucleotides to an existing strand
of DNA

Process in which template-based extension of
the single stranded DNA is completed and the
types of bases added are detected in real-
time. Starting point is the setup of the flow-cell
and end point is receiving the result for the
respective flow-cell.

Multiple beads populated with strands of DNA
ready to serve as a template for sequencing by
synthesis. One template can contain one
sequencing library, or indexed & pooled
multiple sequencing libraries

The percentage of sequences that map to the
intended gene of interest (number of on-target
reads/total number of reads).

A method by which the polymerase chain
reaction (PCR) is conducted in very small
aqueous droplets in a water/oil emulsion. In
one application, template preparation is used
to perform clonal amplfication of a single DNA
molecule on the surface of a single
microparticle (bead) in a droplet, thus creating
a bead with many copies of the DNA molecule
which serve as a sequencing template in a
next generation sequencing reaction.

All persons who are directly interacting with the
system during routine use, service,
maintenance, production and development.

A document containing detailed instructions
that specify exactly what steps to follow to carry
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Work list

out an activity.
An electronic list which relates sample IDs to
test orders.
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12 License Terms

Warning: this program is protected by copyright laws and international treaties. Unauthorized
reproduction or distribution of this program, or any portion of it, may result in severe civil and
criminal penalties.

The license terms for all software that is used within GeneRead Link, including GeneRead
Link software components, commercial software components, and open source software
components, are provided in QIAGEN’s GeneRead Link Software License Agreement.

To access the most recent license terms, follow the instructions below:
1. Change to the Login screen:

e Loginto the application using the server URL.

e Incase you are logged in, click on the logout button () in the bottom right screen
corner.

2. The Loginscreenis displayed:

GeneRead Link

2.0.0

User ID

Password
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3. Click at the hyperlink named "Copyright".
4. The following dialog is displayed:

Copyright © 2016 QIAGEN GmbH, Hilden, Germany

Warning: This program is protected by copyright laws
and international treaties. Unauthorized reproduction
or distribution of this program or any portion of it.
may result in severe civil and criminal penalties.

The license terms for all software that is used within
GeneRead Link. including GeneRead Link software
components, commercial software components, and
open source software components, are provided in

QIAGEN's GeneRead Link Software License Agreement

5. To access the whole license terms, click on the hyperlink "QIAGEN’"s GeneRead Link
Software License Agreement".

6. Click OK to go back to the login screen.

Note: When the QIAGEN service engineer updates the system with a new version of the
workflow extension, the first customer user will be asked to accept the license
agreement.

The following window will appear and the customer is asked to tick the box and click OK or
Log off.
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® End-User License Agreement

The installation has changed. View the end-user license agreement for GeneRead Link: EULA...
E | agree with the terms in the end-user license agreement

Trademarks: QIAGEN®, Sample to Insight®, QlAcube®, GeneRead ™, QCI™ (QIAGEN Group), GeneReader™
(Intelligent Bio-Systems, Inc.), Chrome™ (Google LLC), Firefox® (The Mozilla Foundation), Internet Explorer®,
Microsoft® (Microsoft Corporation). Registered names, trademarks, etc. used in this document, even when not
specifically marked as such, are notto be considered unprotected by law.

04/2020 © 2020 QIAGEN, all rights reserved.
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13  Revision History

[Document Revision History

R1
12/2019

Improvements:

Error corrections:

For DNA extraction of V2 and V3 workflow, it is now possible to enter or scan
more than one kit (section 7.2 updated)

LP Perform QC step in manual DNA UMI workflow has now preset

values: default unit for measurement concentration is set to ng/ul and default
value for dilution factor is set to 1:2 (section 7.2 updated)

LP Perform QC step, has now the instruction for the user to use data from
Qubit for filling in "Measured DNA concentration". The "Size distribution"
should be taken from QlAxcel (section 7.2 updated)

Myeloid DNA UMl test for specimen type bone marrow is now available
(section 8.4 updated)

LP Normalize Libraries step has now the guidance for the user on how to
dilute the libraries. Multi-step dilution procedure is added (section 7.2
updated)

In V3 workflow steps where the user can select a QlAcube instrument (in the
RNA Library Preparation) the selection "manual” is now preset

The label “Prepare master mix for all primer pools” is now extended by
"including dead volume" phrase (section 7.2 updated)

The ERA enzyme column was missing in “Prepare reaction mixture” table for
the RNA V3 workflow. The table now has an additional column for ERA
enzyme, the value is set to 10 pl (section 7.2 updated)

The section of the process report for LP, step Fragmentation End-Repair and
A-Addition was missing a run result. Now the result is visible correctly in the
report

In LP Prepare Reagents step, the amount of water was incorrectly computed
for 7 samples - buffer MM3 was computed with 68 pl of water. Now, buffer
MM3 is computed with 79 ul of water

R2
04/2020

New Features:

New QlAact Lung Plasma Track Panel (LPT) for liquid biopsy is now
available (section 7.2 updated)
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