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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
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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:

GeneRead™ Link 2.0 04/2020 6-12



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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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 