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How to use the LightCycIer® 96 System Guides

Before reading, please review the section "Revision" for important information.

Quick Guide

Provides a short set of instructions for use in the laboratory, describing the basic handling steps. This
shorter form of information is for routine use after you are familiar with the details of the
LightCycIer® 96 System described in the User Training Guide.

User Training Guide

Provides detailed step-by-step instructions for routine operation using the main applications of the
LightCycIer® 96 System, including instrument startup and shutdown.

Operator’s Guide

Provides a detailed description of the LightCycIer® 96 System, system components and all relevant soft-
ware information not covered by the User Training Guide. For installation requirements, always refer to the
Operator’s Guide.

Revisions

Provides updates to the LightCycIer® 96 System Guides, including new supplementary information and
corrections to previous editions.
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Updated Information about the LightCycler® 96 Instrument

Updated Information about the
LightCycler® 96 Instrument

Dear Valued User of the LightCycler” 96 Instrument,

Please be informed that section III, Declaration of Conformity in the LightCycler® 96 User Training Guide,
Version 2.0 and the LightCycler® 96 Operator’s Guide, Version 2.0 is replaced by the following section:

Approvals
The LightCycler® 96 Instrument meets the requirements laid down in:

P Directive 2014/30/EU of the European Parliament and Council of 26 February 2014 relating to electromagnetic
compatibility (EMC).

P Directive 2014/35/EU of the European Parliament and Council of 26 February 2014 relating to electrical
equipment designed for use within certain voltage limits.

P> Directive 2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the restriction of
the use of certain hazardous substances in electrical and electronic equipment.

Compliance with the applicable directive(s) is provided by means of the Declaration of Conformity.

The following marks demonstrate compliance:

c € Complies with the provisions of the applicable EU directives.

Issued by Underwriters Laboratories, Inc. (UL) for Canada and the US.
e(UL)us

LISTED

Equipment de “Laboratory Equipment” is the product identifier as shown on the type plate.
Laboratoire/

Laboratory

Equipment

If you have any questions regarding the LightCycler® 96 Instrument, please contact your Roche Diagnostics
representative.

Addendum to the LightCycler® 96 User Training Guide, Version 2.0 and the LightCycler® 96 Operator’s Guide, Version 2.0
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LightCycler® 96 System Quick Guide: System installation

Unpack the instrument

The LightCycler® 96 Instrument and the accessories are packaged in a shipping box.

Number Quantity Component
1 LightCycIer® 96 Instrument
m 1 Mains power cable (EU)
@ 1 Mains power cable (US)
3) 1 Ethernet cable (3 m)
()] 1 LightCycler® 96 USB Drive
5) 1 Package fuses FUSE 5x20 T8AH 250V ULR/IEC
) 2 Ventilation dust filters
@ 1 Sealing foil applicator

@

Check for damage that may have occurred during transportation. Report any signs of
damage to your local Roche Diagnostics representative.

Keep the shipping box and packaging in case of return.
If you have already disposed of the packaging, you can request it from Roche.

For detailed information on assembling the instrument and more detailed pictures,
refer to the ‘Operator’s Guide’ on the LightCycler® 96 USB Drive.

For life science research only. Not for use in diagnostic procedures.

Remove the protective foam on the top and the accessory box located in front of the
instrument.

Lift the LightCycIer® 96 Instrument out of the box by holding it on the left and right
sides, and place it on a solid level surface.

° To carry and lift the instrument, only use the recessed grips on the left and right
sides of the instrument base plate.

é Caution: Due to the weight of the instrument, two persons may be needed to lift it.

Ensure that all components are present and intact.
Report any missing items to your local Roche Diagnostics representative.

Assemble the instrument

Remove the protective foil from the instrument, and fully
loosen the fixation gripper on the back of the instrument.
Turn the screw counterclockwise.

3 e

Connect the supplied mains power cable to the mains power socket of the instrument,
and then to the wall outlet.

Optional, when connecting the instrument to an Ethernet network:

» Connect one end of the Ethernet cable directly to the Ethernet port of your com-
puter or the Ethernet port of your LAN.

» Connect the other end of the Ethernet cable to the Ethernet port on the back of the
LightCycIer® 96 Instrument.

For configuring the instrument using a direct connection or the local Ethernet,
refer to the ‘Operator’s Guide’ on the LightC)/c/er® 96 USB Dirive.

Optional: Connect the external handheld barcode scanner to the USB interface on the
back of the instrument.




LightCycler® 96 System Quick Guide: System installation

Remove the transport locking device

Switch on the instrument using the mains power switch on the back of the instrument.
The initialization process begins.

When the instrument has successfully initialized, choose the Eject button on the touch-
screen to release the loading module. The loading module is ejected.

Manually pull the loading module completely out of the instrument.

" Remove the transport locking device held by an adhesive
tape from the mount.

Keep the transport locking device including the
adhesive tape in case the instrument has to be
transported.

Ensure that no residuals of the tape remain on the
thermal block cycler unit.

e Push the loading module in until it starts moving automatically to its home position.

Install the LightCycIer® 96 Application Software

For installing the LightCycler® 96 Application Software Version 1.1 as an upgrade,
refer to the ‘Operator’s Guide’ on the LightCycler® 96 USB Drive.

Start the computer on which you want to install the software.

° For a detailed list of the system requirements, refer to the ‘Operator’s Guide’ on
the LightCycler® 96 USB Drive.

Insert the LightCycIer® 96 USB Drive into a USB interface on your computer.

Log on to Microsoft Windows, and ensure that you have the administration rights to
install the software.

o0 ©0 ©

> > >

For life science research only. Not for use in diagnostic procedures.

o Navigate to the USB drive, and install the software by double-clicking the
Setup_LightCycler96_<release>.exe file.

The installation process transfers files, extracts the files, and prepares the installation
wizard.

e For the optional connection of the application software and the instrument software
(usable for online monitoring and data transfer):

» Start the LightCycIer® 96 Application Software.
» Open the Instrument Manager.
> Register the instrument with the application software.

For registering the instrument and monitoring an instrument run via the network,
refer to the ‘Operator’s Guide’ on the LightCyc:ler® 96 USB Dirive.

° New software releases and user guides for the LightCycler® 96 Instrument are avail-
able in the download area of the Roche Applied Sciences website.

Disclaimer

Before setting up operation of the LightCycler® 96 System, it is important to read the user
documentation completely. Non-observance of the instructions provided or performing
any operations not stated in the user documentation could produce safety hazards.

Version Information
Version 2.0, May 2013, Software Version 1.1.

Published by

Roche Diagnostics GmbH
Sandhofer Stral3e 116

Trademarks 68305 Mannheim
LIGHTCYCLER is a trademark of Roche. Germany

© 2012 Roche Diagnostics. All rights reserved.  www.roche-applied-science.com
For patent license limitations for individual products, please refer to: www.technical-support.roche.com.
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LightCycler® 96 System Quick Guide: Programming and running an experiment

Workflow

To program and run an experiment, use:

> LightCycler® 96 Application Software for defining an experiment protocol and
analyzing acquired data.

> LightCycler® 96 Instrument Software for defining an experiment protocol and
performing experiments.

LightCycIer® 96 Application Software LightCycIer® 96 Instrument Software

Define Define
experiment experiment

Transfer experiment definition

>

\

Run
experiment
Edit B Transfer raw data |
sample list
Analyze
results

For detailed step-by-step information, refer to the
LightCycler® 96 System User Training Guide on the LightCycler® 96 USB Drive.

Set up the reaction mix

e Pipette the PCR mix and the corresponding sample dilution into each well of the
LightCycIer® 480 Multiwell Plate 96.

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil
applicator (part of the system package).

o Centrifuge the multiwell plate at 1,500 x g for 2 minutes in a standard swing-bucket
centrifuge, using a rotor for multiwell plates and suitable adapters.

Define the experiment

o Create a new experiment using the LightCycIer® 96 Application Software or the
LightCycIer® 96 Instrument Software.

o Open the Run Editor tab and define the temperature profile, including the heating and
cooling cycles to be used.

e Configure the detection format and the sample volume.

o Save the experiment.

Run the experiment

o Identify the detection dye to be used in your experiment.

o If you have defined the experiment using the LightCycIer® 96 Application Software,
transfer the experiment file to the LightCycIer® 96 Instrument.

» If the instrument is connected to an Ethernet network, use the /nstrument Manager
in the application software to send the experiment file to the instrument.

» If the instrument is not connected to an Ethernet network, use a USB drive to trans-
fer the experiment file to the instrument. The experiment file has to be saved into a
top level Experiments folder on the USB drive.

e Prepare the PCR mix and set up the sample dilutions.

When setting up the PCR mix, you should compensate for pipetting losses. It is
recommended to prepare PCR mixes with 10% extra volume.

e Insert the LightCycler® 480 Multiwell Plate 96 with the samples into the
LightCycIer® 96 Instrument.

e On the Overview tab on the touchscreen, select the experiment in the list.

> > >

For life science research only. Not for use in diagnostic procedures.



LightCycler® 96 System Quick Guide: Programming and running an experiment

o In the global action bar on the right, choose the Start button.

e View the Raw Data tab to monitor the progress of the running experiment.

Run finished

The end of a run is indicated as follows:

P The status bar on the touchscreen displays the instrument status Ready.

» The LightCycler® 96 Instrument unlocks the loading module.

> The experiment progress window area shows the end time of the experiment run.

» The Raw Data tab provides the final raw data.

Transfer the experiment to the application software

o » If the instrument is connected to an Ethernet network, use the /nstrument Manager
in the application software to retrieve the experiment file from the instrument.

» If the instrument is not connected to an Ethernet network, use a USB drive to trans-
fer the experiment file to your computer.

e Edit the experiment according to your needs and save the file to your computer.

Edit the sample list

o Open the Plate View tab of the Sample Editor.

e Use the Clear Wells function to clear the empty wells. This eliminates the selected wells
from further analyses.

o Select a well or a range of wells.

> > >

For life science research only. Not for use in diagnostic procedures.

o In the Reaction Properties window area to the right of the multiwell plate image, edit the
sample-specific properties.

Ensure that the sample assignment on the ‘Sample Editor’ tab matches the pipet-
ting scheme on the multiwell plate.

o Save the experiment.

Analyze the data

On the Analysis tab, add the appropriate analysis type.

Open the <analysis> Settings dialog box and set up the analysis-specific parameters.

Exclude samples if necessary.

Select the results to be displayed.

Optional: Export the result data.

Disclaimer

Before setting up operation of the LightCycler® 96 System, it is important to read the user
documentation completely. Non-observance of the instructions provided or performing
any operations not stated in the user documentation could produce safety hazards.

Version Information
Version 2.0, May 2013, Software Version 1.1.

Published by

Roche Diagnostics GmbH
Sandhofer StraRRe 116

Lzt 68305 Mannheim
LIGHTCYCLER is a trademark of Roche. Germany

© 2012 Roche Diagnostics. All rights reserved.  www.roche-applied-science.com
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Revision history

Prologue

| Revision history

User Training Software Ver- Revision Date Changes

Guide Version sion

V1.0 V1.0 August 2012 First edition

V2.0 V1.1 May 2013 » Chapter C, section "Qualitative detection"
added to describe the new qualitative
detection software module.

> Chapter C, section "High resolution melt-
ing" added to describe the new high reso-
lution melting software module.

» Various corrections and improvements to
the manual since version 1.0.
© Copyright 2012, Roche Diagnostics GmbH. All rights reserved.
Information in this document is subject to change without notice. No part of this document may be
reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, with-

out the express written permission of Roche Diagnostics GmbH.

Questions or comments regarding the contents of this user training guide can be directed to your local
Roche Diagnostics representative.

Every effort has been made to ensure that all the information contained in the LightCycler® 96 System
User Training Guide is correct at the time of publishing.

However, Roche Diagnostics GmbH reserves the right to make any changes necessary without notice as
part of ongoing product development.

| Contact addresses

Manufacturer Roche Diagnostics GmbH
Sandhofer Stral3e 116
68305 Mannheim
Germany

Distribution Roche Diagnostics GmbH

Sandhofer StraRRe 116
68305 Mannheim
Germany

Distribution in USA Roche Diagnostics
9115 Hague Road
PO Box 50457
Indianapolis, IN 46250
USA
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Trademarks

11 Trademarks

FASTSTART, LC, LIGHTCYCLER, MAGNA PURE, RESOLIGHT and REALTIME READY are trade-
marks of Roche.

SYBR is a registered trademark of Life Technologies Corporation.

All other product names and trademarks are the property of their respective owners.

1V Intended use

The LightCycler® 96 Instrument is intended for performing rapid, accurate polymerase chain reaction
(PCR) in combination with real-time, online detection of DNA-binding fluorescent dyes or labeled
probes, enabling quantification or characterization of a target nucleic acid.

The LightCycler® 96 System is intended for life science research only. It must only be used by laboratory
professionals trained in laboratory techniques, who have studied the Instructions for Use of this instru-

ment. The LightCycler® 96 Instrument is not for use in diagnostic procedures.

The LightCycler® 96 System is intended for indoor use only.

'/ Preamble

Before setting up operation of the LightCycler® 96 System, it is important to read the user documentation
completely. Non-observance of the instructions provided or performing any operations not stated in the
user documentation could produce safety hazards.

Vi Disclaimer of licenses

NOTICE: For patent license limitations for individual products please refer to:
www.technical-support.roche.com.

VII Open Source licenses

Portions of the LightCycler® 96 Software might include one or more Open Source or commercial soft-
ware programs. For copyright and other notices and licensing information regarding such software pro-
grams included with LightCycler® 96 Software, please refer to the About information within the
LightCycler® 96 Application Software and the USB drive provided with the product.

LightCycler® 96 System, User Training Guide V2.0
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Conventions used in this guide

VIl Conventions used in this guide

Text conventions

To present information consistently and make it easy to read, the following text conventions are used in
this guide:

Numbered list Steps in a procedure that must be performed in the order listed.
Italic type Used for operating instructions for the LightCycIer® 96 Software. In addition, im-
portant notes and information notes are shown in italics.
Blue italic type Refers to a different section in this User Training Guide, which should be consulted.
[1 Square brackets indicate keys on the keyboard.
<> Angle brackets indicate variables to be replaced with appropriate values.
Abbreviations

The following abbreviations are used in this guide:

Abbreviation Meaning

Cq Quantification Cycle

Cy5 Cyanine 5

dsDNA Double-stranded DNA

E Efficiency

EPF Endpoint Fluorescence

FAM 6-Carboxyl Fluorescein

GOl Gene of Interest

HEX Carboxyl-24,4'5',7,7’-Hexachlorofluorescein
HRM High Resolution Melting

NTC No Template Control

NRTC Non Reverse Transcription Control

PCR Polymerase Chain Reaction

PE Protection Earth

gPCR Quantitative Real-Time PCR

RDML Real Time Data Management Language
SNP Single Nucleotide Polymorphism

SYBR SYBR Green | (a common double-stranded binding dye)
Tn Melting Temperature

USB Universal Serial Bus

VIC Reporter Dye for Hydrolysis Probes

Prologue




Conventions used in this guide

Symbols used in this guide

Symbol Meaning Description
WARNING This symbol is used to alert you to the presence of important
A operating and maintenance instructions in the literature accom-
panying the instrument. There are no user-serviceable parts
inside the instrument.
HOT SURFACE This symbol is used to label potentially hot instrument surfaces.
BIO HAZARD This symbol is used to indicate that certain precautions must be

taken when working with potentially infectious material.

DANGEROUS ELECTRI-

This symbol is used to indicate the danger of personal injury

CAL VOLTAGE due to dangerous electrical voltage. Refers to an imminent dan-
ger that may result in death or serious personal injury.

KEEP HANDS CLEAR This symbol is used to indicate the risk of crushing hands in
movable parts.

IMPORTANT NOTE Information critical to the success of the procedure or use of

the product.

ek >k Pp

INFORMATION NOTE

Additional information about the current topic or procedure.

> > >

Procedure continued on next page.

End of procedure.

LightCycler® 96 System, User Training Guide V2.0




Conventions used in this guide

Symbols used on the instrument

Meaning Description

»
<
=
3
=1

MANUFACTURER OF Roche Diagnostics GmbH
DEVICE Sandhofer Strasse 116, D-68305 Mannheim Germany
Made in Switzerland
CE MARK The CE mark on the instrument type plate indicates conformity
with requirements of the directives relevant for this instrument.
f WARNING On the instrument type plate.
cUL MARK On the instrument type plate.
2 HOT SURFACE On the loading module.
t BIO HAZARD On the loading module.
KEEP HANDS CLEAR On the instrument housing (Only visible, when the loading unit
is ejected).

In addition to these symbols, the following information is provided on the instrument typeplate:
> LightCycler® 96 Instrument
» Instrument serial number in hexadecimal and in 1D barcode

» Power supply and mains power consumption: 100-125/200-240 Vac 50/60 Hz 600 VA

Prologue




Warnings and precautions

IX Warnings and precautions

In an emergency, immediately unplug the instrument.

The LightCycler® 96 Instrument must only be used by trained and skilled personnel.

It is essential that the following safety information required for installation and operation of the
LightCycler® 96 Instrument is carefully read and observed. Please ensure that this safety information is
accessible to all personnel working with the LightCycler® 96 Instrument.

Handling requirements

A

The LightCycIer® 96 Instrument is an electromechanical instrument. There is a potential risk to
the user from electric shock or physical injury if the instrument is not used according to the in-
structions given in this manual.

> Follow all safety instructions printed on or attached to the analytical instrument.

» Observe all general safety precautions which apply to electrical instruments.

» Do not access any electrical parts while the LightCycIer® 96 Instrument is connected to
the mains power supply.

» Never touch the power cable with wet hands.

» Never open the housing of the LightCycIer® 96 Instrument .

» Never clean the instrument without disconnecting the power cable.

» Only authorized service personnel are allowed to perform service or repairs required for
this unit.

» Do not use the network cable outdoors.

> Always wear safety goggles and gloves when dealing with toxic, caustic, or infectious

A materials.
» Although working with highly purified nucleic acids, for your own safety, please regard all
@ biological material as potentially infectious. Handling and disposal of such material should

be performed according to local safety guidelines. Spills should be immediately disin-
fected with an appropriate disinfectant solution to avoid contamination of laboratory per-
sonnel or equipment.

» For instructions on cleaning the LightCycIer® 96 Instrument, refer to the

LightCyc/er® 96 System Operator’s Guide, chapter Cleaning and care.

The multiwell plate mount may be hot after an experiment run.

> B>

Always keep your hands clear, when closing the loading unit.

LightCycler® 96 System, User Training Guide V2.0
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General precautions

The LightCycIer® 96 System contains software that allows it to be connected to a network.
Please be aware that such a connection may have an adverse effect on the product’s integri-
ty, through, for example, infection with malicious code (viruses, Trojan horses, etc.) or access
by unauthorized third parties, such as intrusion by hackers. Roche therefore highly recom-
mends protecting the product against such risks by taking appropriate and state-of-the-art
action.

As the product is not intended to be used within networks without an appropriate firewall
and has not been designed for such use, Roche assumes no liability in this regard.

Incorrect positioning of the instrument can cause incorrect results and damage to the equip-
ment. Follow the installation instructions carefully.

Danger of explosion through sparks. Keep all potentially inflammable or explosive material
(for example, anesthetic gas) away from the instrument. Spraying liquid on electrical parts
can cause a short circuit and result in fire. Keep the cover closed while the instrument is
connected to the mains power supply and do not use sprays in the vicinity of the
LightCycIer® 96 Instrument. During fire fighting operations, disconnect the

LightCycIer® 96 Instrument from the mains power supply.

Do not disassemble the instrument.

> BB P

Electrical safety

The LightCycIer® 96 Instrument is designed in accordance with Protection Class | (IEC). The
housing of the instrument is connected to protection earth (PE) by a cable. For protection
against electric shock hazards, the instrument must be directly connected to an approved
power source such as a three-wire grounded receptacle for the 115/230 V line. Where only
an ungrounded receptacle is available, a qualified electrician must replace it with a properly
(PE) grounded receptacle in accordance with the local electrical code. No extension must be
used.

>

Any break in the electrical ground path, whether inside or outside the instrument, could cre-
ate a hazardous condition. Under no circumstances should the operator attempt to modify or
deliberately override the safety features of this instrument. If the power cable becomes
cracked, frayed, broken, or otherwise damaged, it must be replaced immediately with the
equivalent part from Roche Diagnostics.

@ Please observe the warnings regarding interactions and non-recommended functions. Also bear in
mind the potential scope for misuse; it is advisable to draw attention to the possible consequences.

Prologue
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Overview

Starting the system

1 Overview

This section provides an overview of the following topics:
» The main components of the LightCycler® 96 System and your workflow for using them, see below.

» How to use this user training guide, see section How fo use this user training guide, on page 16.
LightCycIer® 96 System main components and workflow

The LightCycler® 96 System consists of two main components:

» The LightCycler® 96 Application Software on your computer, which provides all functions for defin-
ing an experiment protocol and for analyzing the data gathered during the experiment run.

» The LightCycler® 96 Instrument, which is controlled by the LightCycler® 96 Instrument Software.
The LightCycler® 96 Instrument Software provides all functions for configuring and controlling the
LightCycler® 96 Instrument. These include functions for managing, creating, and executing experi-
ments, and for monitoring an experiment run. The instrument software is operated using the touch-
screen of the instrument.

For starting a run, the experiment must be available on the LightCycler® 96 Instrument. After the exper-
iment run, the raw data gathered by the software must be transferred to the application software for

analysis.

The figure below shows the LightCycler® 96 System workflow and which software components are used
to perform the individual workflow steps.

Light(:ycler® 96 Application Software Light(:ycler® 96 Instrument Software

Define Define
experiment experiment

Transfer experiment definition

Y
Run
experiment

Edit Transfer raw data
sample list | =

Y
Analyze
results

Figure 1: The LightCycler® 96 System workflow

Starting the system
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Overview

How to use this user training guide

° This user training guide is structured as follows:

Steps that are similar for all applications are described step-by-step in the chapter Programming and
running an experiment. Read this chapter before starting an experiment.

Steps that are different for each application are described in the chapter Main applications, in a sepa-
rate section for each application.

To perform experiments with the LightCycler® 96 System, follow the procedure below in the order given.
This user training guide describes basic examples for each of the main applications.

Start the LightCycler® 96 Application Software. n
For step-by-step information, see section Starting the LighiCycler™ 96 Application Sofiware, on page 17.

Start the LightCycIer® 96 Instrument and the instrument software.
For step-by-step information, see section Starting the LightCycler®™ 96 Instrument, on page 17.

Set up the samples.
For detailed information for each application, see the corresponding section in the chapter Main appli-
cations, on page 57.

Define the experiment.

» For step-by-step information on how to program an experiment, see chapter Programming and run-
ning an experiment, on page 19.

» For details of the experiment run parameters for each described example, see the corresponding
section in chapter Main applications, on page 57.

Run the experiment.

For step-by-step information on how to run an experiment, see chapter Programming and running an ex-
periment, on page 19.

Edit the sample list.

» For step-by-step information on how to edit a sample list, see chapter Editing the sample list, on
page 50.

» For detailed information on analysis-specific parameters, see the corresponding section in the
chapter Main applications, on page 57.

You can edit the sample list before running the experiment when using the
Lightcycler® 96 Application Software to define the experiment.

Analyze the results.
For detailed information, see the corresponding section in the chapter Main applications, on page 57.

LightCycler® 96 System, User Training Guide V2.0
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2  Starting the LightCycler® 96 Application Software

Before starting the software, you must install it on your computer. For a detailed description of the install-
tion, refer to the LightCycler® 96 System Operator’s Guide, chapter A, section Installation.

To start the LightCycIer® 96 Application Software

o Switch on the computer.

o Double-click the LightCycler® 96 icon on your desktop.

The LightCycIer® 96 Application Software provides a splash screen with information on the initialization
status. After initialization, the main window opens displaying the startup wizard.

3 Starting the Light(':ycler® 96 Instrument

Before starting, you must plug in the LightCycler® 96 Instrument. Refer to the
LightCycler® 96 System Operator’s Guide, chapter A System Description for a detailed description of the in-
strument parts, and chapter A, section Installation for a description of the installation.

The LightCycler® 96 Instrument Software is started together with the instrument.

To start the LightCycIer® 96 Instrument

o Use the mains power switch on the back of the instrument to switch it on.

The instrument and the instrument software are started.

Starting the system
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Programming and running an experiment

For information on the order for performing the individual steps of a complete LightCycler® 96 System
workflow, see section Overview, on page 15.

You can create an experiment and define the temperature profile and the dye-specific parameters either
on the instrument using the LightCycler® 96 Instrument Software or on a computer using the
LightCycler® 96 Application Software. For starting an experiment run, the experiment must be available
on the instrument. Therefore, if you have programmed the experiment on a computer, it must be trans-
ferred to the instrument for the run.

This chapter describes both ways of programming an experiment:

> For detailed information on how to specify an experiment definition using the application software,
see section Programming the experiment with the LightCycler” 96 Application Software, on page 20. For
detailed information on how to transfer the experiment to the instrument, see section Transferring the
experiment to the instrument, on page 30.

> For detailed information on how to specify an experiment definition using the instrument software,
see section Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

After the experiment run, the raw data gathered by the software on the instrument must be transferred
back to the application software for analysis. For detailed information on how to transfer the raw data to
the application software, see section Transferring the experiment from the instrument to the application soft-
ware, on page 47.
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1 Programming the experiment with the
LightCycIer® 96 Application Software

The information provided in the experiment definition controls the LightCycler® 96 Instrument during
an experiment run. The experiment definition specifies the target temperatures and hold times of the
thermal block cycler, the number of cycles being executed, and other parameters.

For a comprehensive description of the LightCycler® 96 Application Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.
To program an experiment:
» Create a new experiment, see section Creating the experiment, below.

» Add one or more programs and define the temperature profile for each step of a program, see section
Creating the temperature profile, on page 23.

> Specify the reaction volume and the detection format for the experiment , see section Configuring the
reaction volume and detection format, on page 27.
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Creating the experiment

1.1 Creating the experiment

This user training guide describes how to generate a completely new experiment. For a detailed descrip-
tion of all options for creating an experiment with the LightCycler® 96 Application Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section Experiments.

o Perform one of the following steps:
» In the startup wizard, choose Create New Experiment.

LightCycler® 96

Quickstart Recent Experiments News and Support

Please choose an option below:

Create Mew Experiment -f——
Create New Experiment from Existing
Create New Experiment from Roche Template

Open Experiment

Instrument Manager

vV V V VvV VvV

Result Batch Export

» In the tool bar, choose the New Experiment icon.

Filg Tools Options Window Help

EasEdRBEB®R

Mew Experiment

The LightCycIer® 96 Application Software displays the new experiment in the main window. The new
experiment has the default name New Experiment <creation_date> <creation_time>.

& uightcyclers 96

File Tools Options Window Help

RAsEHRBEX
Sample Editor | Raw Data | Analysis |

Programs Measurement

Dyes: L: - Reaction Volume 28 u

Desaiption Acqisition Mode

Temperature Gradient

Ramp 1.0 > °Cfs | Column 1 37 .
Duration 18 Column 12 37 =
Target 37 = Detail
s = Touch Down

Acquisition Mode

OSingee

Dcontruous | 1 5 Readings °C

C None

Sec Target Temp e

Delay 0 3| Cyde

Temperature Change | 1.0 . °C

Temperature Profile

ey

Na DataAvailable

New Experiment 21-02-2013 08.58

> > >
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Creating the experiment

Optional: Enter a description for the experiment.
» In the File menu, choose Properties.
» In the Properties dialog box, open the Notes tab.

Properties

» Enter a description.
» Choose OK.
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Creating the temperature profile

1.2 Creating the temperature profile

° For detailed information on the applicable values for the experiment run parameters, see the corre-
sponding section in the chapter Main applications, on page 57.
To create a temperature profile:

» Add one or more new programs to the temperature profile and create the cycling sequence, see section
To add a new program and specify the number of cycles, below.

» Define the temperature profile for each step of a program, see section To specify the temperature profile
for each step of a program, on page 25.

To add a new program and specify the number of cycles

o Open the Run Editor tab.

o In the Programs window area, choose the . button to open the Predefined Programs dialog box.

}
Sample Editor | Raw Data | Analysis |
Programs

frane

e Select one of the available programs for the first program and choose Add.

Predefined Programs x

2 Step Amplification
3 Step Amplification
Melting

High Resolution Melting

(NRERD

Cooling

The program is added to the Programs list and displayed in the Temperature Profile window area.
> > >
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Programming the experiment with the LightCycler® 96 Application Software

Creating the temperature profile

Optional: To modify the name of the new program, proceed as follows:

» In the Programs list, select the new program.

Fample Editor | Raw Data | Analysis |

Programs

» Specify the name.

Repeat steps 1 to 4 to add further programs to your profile.

(5]
o

If necessary (for example, for an amplification program) proceed as follows to specify the number of re-
peats of a program (cycles):

» In the Programs list, select the new program.

» In the Cycles column, use the up and down arrows to specify how many times the cycle is to be re-
peated in this experiment, or type in a value (possible values: 1 to 99).

For detailed information on the applicable values for the number of cycles, see the corresponding
° section in the chapter Main applications, on page 57.

Sample Editor | Raw Data | Analysis |

Programs

Preincubation

MName |

If necessary repeat step 6 to specify the corresponding number of cycles for further programs.
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Creating the temperature profile

To specify the temperature profile for each step of a program
° A step can only be edited as long as no run has been performed.

For a comprehensive description of all options of the LightCycler® 96 Application Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.

o » In the Steps window area, select the step you want to edit.

Steps
| Descripkion
95°C for 10 5

| Acquisition Mode

e In the Temperature window area to the right of the Steps list, edit the default values of the following pa-
rameters for the selected step:
» Ramp (°C/s):
Maximum value for heating: 4.4°C/s
Maximum value for cooling: 2.2°C/s
» Duration (S):
Possible values: 1to 7200 s (=2 h)
» Target (°C):
Possible values: 37 to 98°C
»  Mode:
Possible options:
Standard: For detailed information on the corresponding options in the Aquisition Mode window ar-
ea, see step 3.
Gradient, Touch down. For detailed information on these modes and the corresponding parameters,
refer to the LightCyc/er® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.

° For detailed information on the applicable values for the experiment run parameters, see the corre-
sponding section in the chapter Main applications, on page 57.

Temperature Gradient
Column 1 0 =
Column 12 02 e
Detail
Touch Down
Acquisition Mode —
Temperature Change IT 0
@ Single Sec Target Temp IT: /C
) Continuous 0 . Readings [°C
Delay 02 Cyde
) None

> > >
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Creating the temperature profile

e In the Acquisition Mode window area to the right of the Steps list, choose one of the following options as
the acquisition mode for the selected step.

» Single: Applicable for amplification program steps (one measurement/cycle).

» Continuous (Readings/°C): Applicable for melting program steps. You must also specify the number
of optical acquisitions to be performed.
Default value: 5 readings/°C
Possible values: 1 to 25 readings/°C

»  None: Applicable for steps that do not require fluorescence measurement.

° For detailed information on the applicable values for the experiment run parameters, see the corre-
‘\ sponding section in the chapter Main applications, on page 57.
) Temperature Gradient

/_\ ) Ramp Z.ZH oCfz  Column 1 05 C
Duration E.UB 5 Column 12 0 5
Target Gﬂa °C Detail
Mode Touch Down
Acquisition Mode —
Temperature Change g
— ) 5i =
e Sec Target Temp 0, ®C
— w7 Continuous 0 % Readings /°C .
Delay 0, Cyde
—— ) hone

Repeat steps 1 to 3 for each step of each program in your profile.

View the Temperature Profile window area for a graphical representation of the entire experimental pro-
tocol you have defined.

Temperature Profile

P

00:00:00 00:05:00 00:10:00 00:15:00 00:20:00 00:25:00 00:30:00 00:35:00 00:40:00 00:45:00 00:50:00 00:55:00 01:00:00 01:05:00 01:10:00
Estimated Time [hh:mmsss]

g2 2

emperature [°C

LightCycler® 96 System, User Training Guide V2.0
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Configuring the reaction volume and detection format

1.3 Configuring the reaction volume and detection format

To complete the run definition:
> Specify the reaction volume, see section To specify the reaction volume for the experiment, below.

> Specify the dye-specific parameters for the detection format, see section To specify the detection format
for the experiment, below.

> Save the experiment, see section 7o save the experiment, on page 29.

To specify the reaction volume for the experiment

o In the Measurement window area to the right of the Programs list, specify the reaction volume to be
used in your experiment in the Reaction Volume field. The LightCycler® 96 Instrument supports reaction
volumes from 10 to 50 pl.

The Light(,‘ycler® 96 Application Software supports a reaction volume from 5 to 50 ul. However,
° the recommended minimal volume is 10 ul, because smaller volumes may result in reduced data

quality.

For detailed information on the applicable value for the reaction volume, see the corresponding

section in the chapter Main applications, on page 57.

As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified

reaction volume matches the volume pipetted into the wells of the multiwell plate.

Measurement

Dyes: 1: Resolight Reaction Volume ul
2 -
3 -
4 - | Detection Farmat \

To specify the detection format for the experiment

The detection format specifies one or more excitation-emission filter combinations (detection channels)
suitable for your experiment.

° For detailed information on the applicable values for the dye-specific parameters for specifying the de-
tection format, see the corresponding section in the chapter Main applications, on page 57.

For a comprehensive description of all options of the LightCycler® 96 Application Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.

o In the Measurement window area, choose Detection Format.

Measurement

Dyes: 1: Resolight Reaction Volume 20 ul
2 -
52 =
= -

The Detection Format dialog box opens.
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Configuring the reaction volume and detection format

e » In the Selected column, select the check box of no more than one dye per detection channel, to
specify that the corresponding channel is to be used.

Only one dye can be selected per channel. The software automatically deselects a check box if you
° try to select more than one dye in the same channel group.

Selected

B
-

| Selected

B

Integration Time

& Dynamic

Detection Format

Changl) 1, 470/514

Channel 2, 533/572

Channel 3, 577620

Channel 4, 645/697

[oe —Jountracor | vektractr

SYBR Green I 20.00 120
Resolight 20.00 120
FAM 10.00 120
love JQuantFactor [ Velt Factor

VIC 10.00 120
Hex 10.00 120
Yellow555 10.00 120
e JQuantractor ] eltractr

Red610 10.00 120
Texas Red 10.00 120
[oe— Jowntracor [veltracr |
Cy5 10.00 120

O Manual
L oK ‘L Cancel

» For Integration Time, leave the default value (Dynamic).

» For Quant Factor and Melt Factor, leave the default values.

» Optional: Repeat step 2 to specify another detection channel for your detection format.
° You cannot combine SYBR Green | or the ResoLight dye with any dye of any other channel.

o Choose OKto apply your settings to the corresponding parameters.
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Configuring the reaction volume and detection format

To save the experiment

Optional: Change the default directory for saving and loading experiment files.
» In the Options menu, choose Preferences. The Preferences dialog box opens.

Preferences X
Experiments
Default Directory |C:\JJsers‘l,xyz\Dommems\,l_ighﬁ:yder 96 @— —
Remember Last Directory l_

Email NotificationAddress

Email Address

» Choose the browse button next to the Default Directory field. The Browse For Folder dialog box
opens.

» Specify a different default path, if applicable.
» Choose OK.

o In the tool bar, choose the Save Experiment icon to save the new experiment. The Save As dialog box
opens.

For a detailed description of all saving options, refer to the Light(,)/cler® 96 System Operator’s Guide,
chapter LightCyc/er® 96 Application Software.

Navigate to the directory where you want to store the experiment file.

Enter a file name for the experiment.

Choose Save. The dialog box closes.

The experiment is saved, depending on the processing status:
> Asa LightCycIer® 96 file for an unprocessed experiment (*.Ic96u).
> Asa LightCycIer® 96 file for a processed experiment (*.Ic96p).
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2

Transferring the experiment to the instrument

If you have specified the experiment definition on a computer using the
LightCycler® 96 Application Software, the experiment must be transferred to the instrument for the run.

To transfer the experiment to the instrument using a USB drive

Insert a USB drive into one of the USB interfaces of your computer.

Open Windows Explorer and navigate to the experiment file.

©

Copy the experiment file (*.Ic96u) and paste it into the Experiments folder on the USB drive.

Only experiment files that are located inside the top level ‘Experiments’ folder will be recognized by
the instrument software. If you use a USB drive other than the one supplied with the instrument,
first create the top level ‘Experiments’ folder and then copy and paste in the experiment file.

Close Windows Explorer.

Remove the USB drive from your computer.

000

Switch on the LightCycIer® 96 Instrument, see section Starting the LightCyc/er‘@ 96 Instrument, on
page 17.

> > >
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Transferring the experiment to the instrument

o Insert the USB drive into the USB interface on the right side of the instrument.

As soon as the USB icon -« is shown in the status bar of the LightCycIer® 96 Instrument Software,
the experiment file is added to the experiments table on the Overview tab.

In the corresponding Storage column, the USB icon €= is shown.

26-Feb-2013 - 17:33 zg nEn -
Testrun

Run Editor Utilities

Raw Data

Name Last Modified Status Storage

. -

|| Experiment Count: 1/ 50 | Rename

° As long as you have not synchronized the storage locations, the experiment file is located only on
the USB drive.

It is not necessary to synchronize the experiment to the instrument with the ‘Sync Selected’ button.
Experiments can be run directly from the USB drive and when successfully finished are automati-
cally saved back to the USB drive.
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Creating the experiment

3 Programming the experiment with the
LightCycler® 96 Instrument Software

The information provided in the experiment definition controls the LightCycler® 96 Instrument during
an experiment run. The experiment definition specifies the target temperatures and hold times of the
thermal block cycler, the number of cycles being executed, and other parameters.

For programming the experiment with the instrument software, the LightCycler® 96 Instrument must
be started.

For a comprehensive description of the LightCycler® 96 Instrument Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Instrument Software.

In addition, the help browser provides information on the currently open tab of the
LightCycler® 96 Instrument Software.

To program an experiment:

> Create a new experiment, see section Creating the experiment, below.

» Add one or more programs and define the temperature profile for each step of a program, see section
Creating the temperature profile, on page 35.

> Specify the reaction volume and the detection format for the experiment, see section Configuring the
detection format and reaction volume, on page 40.

3.1 Creating the experiment

This user training guide describes how to generate a completely new experiment. For a detailed descrip-
tion of all options for creating an experiment with the LightCycler® 96 Instrument Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter C, section Experiments.

o In the global action bar of the instrument software main window, choose New.

Ready 26-Feb-2013 - 17:15 Q DEEI
i Run Editor Raw Data Utilities

Name Last Modified Status Storage
ry

| || Experiment Count: 0 / 50 | Rename Synchronize Delete

The Create New Experiment window area opens.

> > b
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Creating the experiment

Choose New empty experiment to create a new, empty experiment.
The new experiment has the default name New_Experiment.

verview > Create New Experiment

New empty experiment

r New experiment based on existing experiment

r New experiment based on Roche Template RunTemplate_EndpointGenotyping

Experiment Name New_Experiment

e Choose the Experiment Name field.

Overview = Create New Experiment

(: New empty experiment

r New experiment based on existing experiment

r New experiment based on Roche Template RunTemplate_EndpointGenotyping

Experiment Name New_Experiment

A keyboard dialog box opens.

> > >
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Creating the experiment

In the New Experiment Name field, specify the name for the new experiment using the keys, and close
the dialog box with OK.

New Exp$‘iment Name [a-z A-Z 0-9 ._-()] {1-100 Characters}

[ Testrun

Cancel

In the Create New Experiment window area, choose Create.

The LightCycIer® 96 Instrument Software performs the following steps:
» It adds the new experiment to the list in the Overview tab.

» It opens the Run Editor tab for the new experiment.

LightCycler® 96 System, User Training Guide V2.0




Programming the experiment with the LightCycler® 96 Instrument Software

Creating the temperature profile

3.2 Creating the temperature profile

For detailed information on the applicable values for the experiment run parameters, see the correspond-
ing section in the chapter Main applications, on page 57.

You can only edit a program, and thus also a profile, as long as no run has been performed.

To create a temperature profile:

> Add one or more new programs to the temperature profile and specify the cycling sequence, see sec-
tion To add a new program and specify the number of cycles, below.

> Define the temperature profile for each step of a program, see section To specify the temperature profile
for each step of a program, on page 37.

To add a new program and specify the number of cycles

o Open the Run Editor tab.

e On the Profile tab, choose the . button to open the Add New Program window area.

Overview Run Editor Raw Data Utilities

Measurement

Program

Acg. Mode

om o1 o0

e Select one of the available programs and choose Add.

¥ ﬂﬂﬂﬂﬂ‘ 2 Step Amplification

PM 3 Step Amplification P/ Melting

High Resolution Melting ———  Cooling

The program is added to the program list on the Profile tab.

> > >
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Creating the temperature profile

In the program list, choose the new program. Then choose the pencil button.

Overview Run Editor Raw Data Utilities

Measurement

Program C Step Acg. Mode

om0 o:10 o0 030 o:a0 o:50 1m0 1:10 120 130 1:40 1:30 2m0 2:10 220 230

The Program Settings window area opens.

Optional: In the Name field, specify the name for the selected program.

Program Settings

Name Preincubation ]

If necessary (for example, for an amplification program) specify the number of repeats of the selected
program (cycles).
Possible values: 1 to 99

° For detailed information on the applicable values for the number of cycles, see the corresponding
section in the chapter Main applications, on page 57.

Program Settings

Name 2 Step Amplification ]

e

Choose Back to apply your settings to the selected program.
The Program Settings window area is closed. The program list is displayed with the changed settings.

Optional: Repeat steps 1 to 7 to add further programs to your profile and specify the corresponding
number of cycles if necessary.
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Creating the temperature profile

To specify the temperature profile for each step of a program
o A step can only be edited as long as no run has been performed.

For a comprehensive description of all options of the LightCycler® 96 Instrument Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Instrument Software.

o In the step list, select a step and choose the pencil button.

Overview Raw Data Utilities

Measurement

Program ycles Step Acg. Mode

om0 10 020 o030 o:a0 o:50 1m0 1:10 120 130 1:40 1:30 200 2:10 2320 230

The Step Settings window area opens.

> > >
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Creating the temperature profile

e In the Temperature window area, choose the corresponding field one after the other to specify the de-
fault values of the following parameters for the selected step:
» Ramp (°C/s):
Maximum value for heating: 4.4°C/s
Maximum value for cooling: 2.2°C/s
» Duration (s):
Possible values: 1 to 7200 s (=2 h)
» Target (°C):
Possible values: 37 to 98°C
» For the steps of an amplification program: For Mode, leave the default option (Standard).
[ ) For detailed information on the applicable values for the experiment run parameters, see the corre-
° sponding section in the chapter Main applications, on page 57.

l ) Step Settings (Continpus/None)
Acquisition Mode

Temperature

Ramp [ 4.4 j“CJ'E (-. Continuous Readings/°C
N

Duration {500 | s (;' T

Target [ g5 [ °C

Back

To specify the listed parameters, proceed as follows for each parameter of the selected step:
» Choose the field for each parameter. The corresponding dialog box opens.

Duration [s] {1-7200}

600 -
T
K

» In the dialog box, choose the relevant number buttons to specify the applicable value.
» Choose OKto apply your setting to the parameter.
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Creating the temperature profile

e In the Acquisition Mode window area, choose one of the following options for the selected step.

>
>

Single: Applicable for amplification program steps (one measurement/cycle).

Continuous (Readings/°C): Applicable for melting program steps. Also enter in the field the number
of optical acquisitions to be performed in the corresponding list.

Default value: 5 Readings/°C

Possible values: 1 to 25 Readings/°C

None: Applicable for steps that do not require fluorescence measurement.

° For detailed information on the applicable values for the experiment run parameters, see the corre-

sponding section in the chapter Vain applications, on page 57.
Overview Raw Data Utilities

Measurement

Step Settings (Continous/None)

Temperature Acquisition Mode

Ramp l 4.4 I“CJ'E (-. Continuous Readings/°C
Duration 600 i s (: None

Target g5 =

)

Choose Back to apply your settings to the corresponding parameters.

Optional: Repeat steps 1 to 4 for each step of each program in your profile.

000

100

a0

a0

70

&0

50

40

E1]
0:

View the temperature profile area for a graphical representation of the entire experimental protocol you
have defined.

A
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||||| H |||"I i '"|“”|Ir||rll'||| |||||| lﬂ |

'r|“r|1'+| l#n“rnl'* '*'n 'M ” '\
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Configuring the detection format and reaction volume

3.3 Configuring the detection format and reaction volume

° You cannot change or customize the detection format definition after the run has started.

To complete the run definition:

> Specify the dye-specific parameters for the detection format, see section To specify the detection format
for the experiment, below.

» Specify the reaction volume, see section To specify the reaction volume for the experiment, on page 42.

The LightCycler® 96 Instrument Software automatically saves all changes in the experiment file on the
instrument.

To specify the detection format for the experiment

The detection format specifies one or more excitation-emission filter combinations (detection channels)
suitable for your experiment.

° For detailed information on the applicable values for the detection format, see the corresponding sec-
tion in the chapter Main applications, on page 57.

For a comprehensive description of all options of the LightCycler® 96 Instrument Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Instrument Software.

Open the Measurement tab.

Choose the pencil button next to the Detection Format list.

Overview Run Editor Raw Data Utilities

Measurement Profile

Detection Format General

Reaction Violume (pl)

Quant F. L

| 20

2

3 Plate ID

- .
100
sof——— I A HAHHHEHEH
N |||I||||“|||I|||I||||||||||||| |||||I||||||II|||||]|“|II|||I||||I|||I|‘|||
o ||;||.| ;”.. lals |l|r'° wl l| el |,I llg.l J.H.lI |l|ﬂ" ll*'| l|+|. N" |§||.l
60 || “ |I N I L II II
50 | |
40 I
300100 0:05 0:10 0:15 0:20 0:25 0:30 0:35 0:40 0:45 0:50 0:55 100

The Detection Format window area opens.
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Configuring the detection format and reaction volume

e Choose the tab of the detection channel you want to use.

Channel
533/572 577/620 645/697
Selected Dye Quant Factor Melt Factor Integration Time [s]
() SYBR Green 20.00 120 1.00
() ResoLight 20.00 1.20 1.00
() ram 10.00 120 1.00

Integration Time [s]

(: Dynamic (.. Manual

° » In the Selected column, choose no more than one dye per detection channel, to specify that the cor-
responding channel is to be used.

Only one dye can be selected per channel. The software automatically deselects a dye if you try to
° select more than one dye in the same channel group.

Channel
555/572 577/620
Selected Dye Quant Factor Melt Factor Integration Time [s]
® SYBR Green| 20.00 [ 1.20 | 1.00
() ResoLight 20.00 120 1.00
() ram 10.00 1.20 1.00

Integration Time [s]

(: Dynamic (-‘ Manual

» For Quant Factor and Melt Factor, leave the default values.
» For Integration Time [s], leave the default value (Dynamic).

e Repeat steps 3 and 4 to specify another detection channel for your detection format.
° You cannot combine SYBR Green | or the ResoLight dye with any dye of any other channel.

e Choose Back to close the window area.
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Configuring the detection format and reaction volume

To specify the reaction volume for the experiment

o In the General window area, choose the Reaction Volume (ul) field. A dialog box for specifying the value

opens.
Overview Run Editor Raw Data Utilities
Measurement Profile
Detection Format General
) QuantF. MeltF. Reactjon Volume (pl)
1 SYBER Green | 20.00 120 r
20
5 |
3 - Plate ID
4 )
100
| I L HEu . 1 T 11 i
S0 -|| HHHE ||| ||| '||' A |||I HHHHHHHH |||' '||| ||||
| | I i || | il || || [inlni || o
30 I|| I|| fi || I H it | it It | l ll ll | I ll ||||
70 | | l“r Mr | | [sle l|r . l|r|l |l|r ;r| |F|o |+|a |+ A |ﬁ|a |ﬁ|a ’|H| i |ﬁ|a|o [
60 || l IR I | il L A
50 | |
40|, |
005 0:05 010 015 020 025 030 035 040 045 050 055 1.00

Specify the applicable reaction volume to be used in your experiment.
The LightCycIer® 96 Instrument supports reaction volumes from 10 to 50 pl.

° For detailed information on the applicable value for the reaction volume, see the corresponding
section in the chapter Main applications, on page 57.

As the LightCyc/er® 96 Instrument does not validate the reaction volume, ensure that the specified
reaction volume matches the volume pipetted into the wells of the multiwell plate.

To save the experiment

The LightCycler® 96 Instrument Software automatically saves all changes in the experiment file on the
instrument.

The LightCycler® 96 Instrument Software supports the following experiment file types:
> *1c96p (LightCycler® 96 experiment files for processed experiments)

> *Ic96u (LightCycler® 96 experiment files for unprocessed experiments)

For detailed information on saving in the instrument software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Instrument Software.
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4

Starting the run

Running the experiment

After defining the setup parameters (temperature profile, reaction volume, and detection format), and
saving the definition, you are ready to run the LightCycler® 96 experiment.

4.1

For starting an experiment run, the experiment must be transferred to the LightCycler® 96 Instrument.
An experiment run can only be started on the instrument using the

LightCycler® 96 Instrument Software. For detailed information on how to transfer an experiment to
the instrument, see section Transferring the experiment to the instrument, on page 30.

During an experiment run, it is not recommended to use a USB drive, for example, for exporting or

importing data, or for synchronizing an experiment, as this may cause problems in the measurement
process.

Starting the run

To start the experiment run

Before loading the multiwell plate into the LightCycler® 96 Instrument, it must be sealed with the self-
adhesive sealing foil. Use the sealing foil applicator provided with the instrument for proper sealing.

Always centrifuge the filled and sealed plate before loading it into the instrument. For detailed infor-
mation, see the corresponding section in the chapter Main applications, on page 57.

For detailed information on how to set up the samples, see the corresponding section in the chapter
Main applications, on page 57. For comprehensive information, refer also to the
LightCycler® 96 System Operator’s Guide, chapter "System description”.

Load the LightCycIer® 480 Multiwell Plate 96 with the samples into the LightCycIer® 96 Instrument.

2]

Ensure that the temperature profile of the experiment is specified correctly, for example, by establishing
a validation process. For detailed information, see section Creating the temperature profile, on page 35.

> > >
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Running the experiment

Starting the run

e In the global action bar of the LightCycler® 96 Instrument Software main window, choose Start.

Ready

Name st Modified Status Storage

26-Feb-2013 - 17:33 ﬁ nEn -
Testrun

Run Editor Raw Data Utilities

New
° Choose the Raw Data tab to view the progress of the running experiment.
Running: Testrun 26-Feb-2015 - 17:39 B ot s
Testrun
Overview Run Editor Utilities
Started: 17:38 Preparing Instrument Predicted End Time: 18:39
E Remaining Time: 59:45
Fluorescence over Time

0.80
0.64
0.48
0.32
016
0.00

0:00 0:05 015 0:20 0:25 0:30 0:35 0:40 0:45 0:50 0:55 1.00

ch2 ch3 Cha Temperature
|
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4.2

Monitoring the run

Monitoring the run

If the LightCycler® 96 Instrument and the computer running the
LightCycler® 96 Application Software are not connected to a network, an experiment run can only be
monitored on the instrument using the LightCycler® 96 Instrument Software.

To monitor the experiment run

For a detailed description of the charts on the ‘Raw Data’ tab, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Instrument Software.

On the Raw Data tab, choose the Temperature tab to monitor the summary of the programs selected for
the experiment and their temperature and time settings in real time.

Overview Run Editor Utilities

Started: 17:04 Preparing Instrument Predicted End Time: 18:02
E Remaining Time: 57:30

4 [ Temperature over Time ] > Add 10 cycles

100

a0

| I | |F
il H| || ||““ ‘\' i || ‘\'| ‘| \|| | \'” ||||\|“
il ‘\"L Wikl Uil HH‘ i \H' il
lLd' d" iLdH i ||u iLu"LJ'

50 | |

70

&0

al |

30
0:00 0:05 0:10 0:15 0:20 0:25 0:30

SYBR Green | ch2 ch3 Cha

Choose one of the <dye> tabs, to monitor the relevant fluorescence curves, that is, the fluorescence in-
tensity against the time in hours, minutes, and seconds for the entire run in real time. There is one curve
for each sample that has a gene labeled with the selected dye.

Overview Run Editor Utilities

Started: 26-02 - 17:04 Ended: 26-02 - 18:02

[ Fluorescence over Time ] Add 10 cydles

o8

T
5200 5600 10000 10400 10800 11200
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Monitoring the run

For amplification programs only:
» In the toggle button, select Fluorescence Heat Map. The heat map for the selected dye is displayed.
»  Monitor the heat map for the selected dye.

Overview Run Editor Utilities
Started: 26-02 - 17:04 Ended: 26-02 - 18:02

I Fluorescence Heat Map Add 10 cycles
J

Q 0 Ix 12

1 x 3 4 5 ] 7 8
0.05
989990980999

0.00

Temperature

Run finished

The end of a run is indicated as follows:

> The status bar shows the instrument status Ready.

On the Overview tab, the icon in the Status column changes to [ (Executed).
The LightCycler® 96 Instrument unlocks the loading module.

In the experiment progress window area, the start time and the end time are shown.

vV v.v Vv

The Raw Data tab provides the final raw data.
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5 Transferring the experiment from the instrument to
the application software

After the experiment run, the raw data gathered by the instrument software must be transferred to the
application software for analysis.

The LightCycler® 96 Instrument Software automatically saves all changes in an experiment file. The
experiment file is saved according to its original location:

» On the LightCycler® 96 Instrument.

» On the USB drive.

» On both media if the operator has synchronized the storage locations.
For detailed information on synchronizing, refer to the help browser of the
LightCycler® 96 Instrument Software.

To transfer an experiment file including the raw data from the instrument to the application software:

» When the run is finished, save the experiment file including the raw data to a USB drive, see section
To save the experiment raw data to the USB drive, below.

» Transfer the stored data to a computer on which the LightCycler® 96 Application Software is in-
stalled. Open the experiment in the application software for data analysis, see section To transfer the
stored data to the application software, on page 49.

To save the experiment raw data to the USB drive

This procedure is optional. You only have to save the raw data to the USB drive if it is only saved on
the instrument.

o Insert a USB drive into the USB interface on the right side of the instrument.

e Wait until the USB icon - is displayed in the status bar of the instrument software.

Ready 26-Feb-2013 - 17:34:40 @ nEn -
Testrun

Run Editor Raw Data Utilities

> > >
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e On the Overview tab, select the experiment you want to transfer to the application software.

Run Editor

Raw Data Utilities

|I Experiment Count: 1/ 50 |

Utilities

|I Experiment Count: 1/ 50 |

: | ' o
Run Editor H Raw Data I Utilities

Name Last Modified Status

e Remove the USB drive from the instrument.

48
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To transfer the stored data to the application software

Insert the USB drive with the experiment file including the raw data into a USB interface on your com-
puter running the LightCycIer® 96 Application Software.

©

In the tool bar of the application software main window, choose the Open Experiment icon.

File Tools Opfions Window Help

bhwdHRBRBEX

Si Open Experiment |aw Data | Analysis |
Programs

e |

The Open dialog box for choosing an experiment opens.

Navigate to the Experiments folder on the USB drive, and select the experiment file.

Choose Open. The experiment opens in the main window.

©00

In the menu bar, choose File > Save As to store the data to a specified location on your computer.

Tools | Options Window Help

o | |6 B BB R

Close le Editor | Raw Data | Analysis |

Recent Fjles »

Save i

The Save As dialog box opens.

Navigate to the directory where you want to store the experiment file.

By default, the default experiment directory is displayed. For detailed information, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.

Choose Save. The dialog box closes and the experiment is saved as a LightCycIer® 96 file (*.Ic96p).
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6 Editing the sample list

For each experiment, you must edit the samples, that is, create, edit, delete, and rearrange samples and
genes present in the wells, as well as the dyes used to label each gene. This sample data is then used to
perform the analysis.

For editing the sample list, the experiment must be opened in the LightCycler® 96Application Software.
You can edit the sample list before or after the experiment run, depending on your preferred routine.

° For editing the sample list, the ‘Sample Editor’ requires information about the selected dye(s). When
you edit the sample list before the experiment run (before transferring the experiment to the instrument
for running), make sure that you have defined the run profile and selected the detection format in the

‘Run Editor’.

The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

This section provides step-by-step information on how to edit the sample list in general. For detailed in-
formation on further analysis-specific sample definitions for the different main applications, see the cor-
responding section in the chapter Main applications, on page 57.

For a comprehensive description of all options of the LightCycler® 96 Application Software, refer to the
LightCycler® 96 System Operator’s Guide, chapter LightCycler® 96 Application Software.

To edit the sample list:

> Clear the empty wells to display only the applicable data, see section To clear empty wells, on page 51.

> Specify the sample names and types, see section To edit the sample names and the sample types, on
page 53.

> Assign a gene to the dye(s), see section To assign a gene to the dye(s), on page 55.
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To clear empty wells

o Open the Sample Editor tab.

o Open the Plate View.

e In the multiwell plate image, choose the wells you want to clear, for example, columns 7 to

» Choose table header 7 to start the selection.

» Press and hold down the [Shift] key on your keyboard.

» Choose table header 72 to finish the selection.

All samples in the columns 7 to 12 are selected.

—_

2:

| Run Editor Raw Data H Analysis ‘

U
Sample 1
None
None

None
None

[=Te T=TwT=sTe ==

Sample 2
None
None

sample 13 Sample 14 Sample 15| Sample 16| Sample 17 Sample 18

sample 25 Sample26 Sample27 | Sample 28 | Sample 29 Sample 30

None None
None None
u u
None None
None None
u u
None None
None None

Sample43 Sample 50 Sample 51 Sample 52| Sample 53 Sample 54 | sampl

Sample 73 Sample 74 Sample75 | Sample 76 | Sample 77 Sample 78

None None
None None
u u
None None
None None
u u
None None
None None

Sample 85 Sample 86 Sample 87 | Sample 88 | Sample 89 Sample 90

None
None

Plate Id | <tone>

U
sample3 | Sample4 | Sample5 Sample 6
None None None None
None None None None

None None None None
None None None None

U U U U

None None None None
None None None None

U U U U

None
None

None None None None None
None None None None
U ] ] ]

None
None

U U u u

None
None

None
None

None
None

None None None None
None None None None

None None None None
None None None None

0 vnicown [ stocerd [ Positve control [ Mesative control [ on reverse transcription contral

Reaction Properties

Sample

Type : e - |
Notes : /s
Prep Notes ; ﬁ
Concentration:| v [Nene v

Gene

FaM None
vIC None
Condition

Name : <None> H

Replicate Group

we T ©
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° Choose Clear Wells.

| Run Editor Il Raw Data | Analys

L
sample 2
None

Print Flate

!
sample 3
None

~

Sample 4

None

U

sample 5

None

sample 6
None

Plate Id | <None>

___ 5 s |
M sample 1
il none
None

Sample 13 Sample 14| Sample 15 Sample 16 Sample 17 Sample 18

U

Sample 25 Sample 26 Sample 27 Sample 28 Sample29 Sample 30

None
None

None
None

U
Samplaﬁ? Sample 38| Sample 33| Sample 40 Sample 41 Sample 42 | sample.
8 None

None

Sample49 Sample50 Sample 51 Sample 52 Sample53 Sample 54 | sample

U

None
None

None
None

U
Sample73 Sample 74 Sample 75 Sample 76 Sample77 Sample 78
None

None

B semole 85 Sample 86 Sample 67 | Sample 38 Sample 85 Sample 30
None

None

None

None

None None
None None
1] U
None None
None None

U

None
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U
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None

I positive control

None

None
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U
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None
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None

None
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U

None
None
1]
None

None

None
None

None

None
None

U

None
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None
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None

None
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U
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None

None
None
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Prep Notes : ﬁ
Concentration: | v [None <

Gene

FAM Hone H
viC None n

Name : <None> H

Replicate Group

[ [ A————

we [ H

All property values are removed from the selected wells and the wells are deactivated. This means they
can no longer be edited and are not displayed in the table view or the analysis windows.

v
Sample 85 Sample 86 | Sample 87 Sample88 Sample89  Sample 90

None
None

7 v T
M Semplel  Sample2 | Sample3 | Sample4 Sample5 | Sample 6
None None None None None None
None None None None None None
v
Sample 13| Sample 14 | Sample 15 Sample 16 Samplei7  Sample 18
None None None None None None
None None None None None None
U U U U U U
Sample 25 Sample26 | Sample27 Sample28 Sample23 Sample 30
None None None None None None
None None None None None None
U U U ]
Sample 37 | Sample 38 | Sample39 Sample40 Sample41  Sample 42
None None None None None None
None None None None None None
U U ] u U o]
Sample 49 Sample SO | Sample51 Sample52 Sample53  Sample 54
None None None None None None
None None None None None None
U U U U U
Sample 61 Sample 62| Sample 63 Sample 64 Sample 65  Sample 66
F None None None None None
None None None None None None
U U ]
Sample 73| Sample 74| Sample 75 Sample 76 Sample77 | Sample 78
None None None None None None
None None None None None None

Table View |

| PrintPlat=. Y

None
None

None
None

0 wniown I stencerd

4

None
None

None
Naone

- Positive contral

Plate Id | <none >

I A IR I N I

None
None

I vesstve control

e

(5]

Repeat steps 3 and 4 for one or more rows of the multiwell plate image if necessary.
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To edit the sample names and the sample types

Open the Sample Editor tab.

For a new experiment, the Plate View tab shows a schematic of the multiwell plate mount, that is, the
multiwell plate image, with the following data for each well:

» The default sample names Sample 1 to Sample 96.
» The sample type Unknown for all samples.

P PlataId |[<none>

U

None
None

None
None

None
None

None
None

[ | - |
u U

None
None

None
None

0 unronn [ stencre

None
None

None
None

I positve conirol

IEE I I TN N TN T T oo ropees

Sample 25 | Sample 26 Sample 27 | Sample 28 Sample 29 Sample 30

None None
None None

Sample 37| Sample 38 Sample 39 | Sample40 Sample41 Sample42

Sample 85 | Sample 86 Sample 87 | Sample 88 Sample 83 Sample 50

None None
None None

I ecatve contea

I o evers branscrption contt

Sample1 | Sample2 Sample3 | Sample4  Sample5  Sample 6 P

None None None None None None T

None None None None None

U U U U ] U Name : Sample 1 -]
Sample 13 | Sample 14 Sample 15 | Sample 16 Sample 17 Sample 18 X [eom

None None None None None None Type s Unknown

None Nane None None None None Notes : ﬁ

U U U U ]

]
Concentration : - None -

Gene
None | None  Nome | None | Nome | Nome
None | MNone | Neme | None | Nome | None
FaM None
U U U U U
Sample 49| Sample50 Sample 51| Sample52 Sample53 Sample54 vic None
None | None | Neme | None | Nome | None
None | None | Nene | None | Nome | None
U u U U U U
Sample 61 Sample 62 Sample 63 Sample64 Sample 65 Sample 66
None | None | Neme | None | Nome | None
None | None | Neme | MNone | Nome | Nome o
Condition
U u U u U U
Sample 73| Sample 74 Sample 75 | Sample 76 Sample 77 Sample 78 . -
None None None None None None Ranct <Hone= -]
None | None  Nome | MNone | Nome | Nome
U U u U u

Replicate Group

Apply Select B

In the multiwell plate image, select a well or a range of wells to edit the corresponding sample-specific
properties.

Sample 2
None

Sample 3
None

Sample 4
None

Sample5 | Sample 6
None None

None Nane None None Nane
u u u U u

None None None

None None None None
u u U U u

Sample 25 Sample26 Sample27 Sample 28 Sample29 Sample 30

None

u
Sample 37
None

U
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ample 39 Sample 40 | Sample 41 Sample 42

None Nane
None Nane

U u

Sample 49 Sample 50 Sample 51 Sample 52 Sample 53 Sample 54

None None None None None None
None None None None None None
U U U U U ]
Sample 61 Sample 62 Sample 63 Sample 64 Sample 65 Sample 66
None None None None None None
None None None None None None
] U U ] U u
Sample 73| Sample 74 Sample 75 Sample 76 Sample 77 Sample 78
None None None None None None
None None None None None None
U U U U U ]
Sample 85| Sample 86 Sample 87 Sample 88 Sample 89 Sample S0
None None None None None None
None None None None None None
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©

In the Reaction Properties window area, edit the sample name for the selected well(s):
» Choose the Name list.
» Select the relevant name from the list or type in the name.

Plate Id | <None>

[N ICH I 2 N I T N

Reaction Properties

N

Sample1  Sample2 | Sample3 | Sample4 Sample5 Sample & :
| rone None None None None None =
None None None None None None
L ™ e
Sample 7 | Sample 14| Sample 15| Sample 16 Sample 17 Sample 18 § [ H
None None None None None e konn
None None None None None MNotes : ﬁ
L L L L L
preptotes: ([
Sample25 Sample 26 Sample 27| Sample 28 Sample23 Sample 30
Nane Nane Nane None Nane Nane N e -
None None None None None None S ione
U U U u U U
W) Semple37 Sample 33 Sample39 | Sample40 Sampledi Sample 42 Gene
& None Nane Nane None Nane Nane
None Nane Nane None None Nane o T S—
lane
Sample 43 Sample 50| Sample 51| Sample52 Sample53 Sample 54 vic Mone [~
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Nane Nane Nane Nane Nane Nane
sample61 Sample 62| Sample 63| Sample 64 Sample65 Sample 66
il rone None None None None None
Nane Nane Nane Nane Nane Nane —
Sample 73 Sample 74| Sample 75 Sample 76 Sample 77 Sample 78 . [ H
None None None None None None (=3 Hane>
None None None None None None
L L L L
Sample 85 Sample 86 Sample 87 | Sample 88 Sample 83 Sample 90
H (. None None None None None Replicate Group
None None None None None None

Apply Select [~
e [ et [ s [ Josmeew [ orsssteenmmens

Ensure that the sample assignment on the ‘Sample Editor’ tab matches the pipetting scheme on
° the multiwell plate.

In the Type list, choose the applicable sample type for the selected well(s).
In the multiwell plate image, each well is colored to visualize the sample type.

| Run Editor Rl Raw Data | Analysis |

Table View |

Plate Id [ <None>

sample

sample 5
None
]
ample

o e :
5 Type : Unknown H
None
Notes : [Usknown
Standard
Preplotes: | Positive control

Negative control
Concentration : ‘ Non reverse transcription control

Gene [ |
FAM None [~]
viC None [~ |

Condition

MName ; <Mone> |- |

sample... || Sample_.. || Sample . || Sample
None None None None Replicate Group

=2
B v [ i [ Postve ool [ Nevotve control [ ron reverse rarserpton contrl =

For detailed information on the applicable sample type for the samples in your specific experiment,
° see the corresponding section in the chapter Vain applications, on page 57.

For detailed information on all available sample types, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".

Repeat steps 2 to 4 to edit the corresponding sample-specific properties for another well or range of
wells according to the relevant pipetting scheme. See the corresponding section in the chapter Vain
applications, on page 57.

The Plate View tab now displays the assigned samples.
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To assign a gene to the dye(s)

In the multiwell plate image, proceed as follows:
» To select all the wells, choose the asterisk (*) in the upper left corner.

» To select all wells in one or more particular rows or columns, select the corresponding table rows or
columns using the [Shift] key.

Ryn Editor [EEFTUNEN=GIGISN Raw Data | Analysis

Pate Table View

Auto Standard Curve

PrintPlate PlateId [<tione> T

Sample

Name : <Multiple > -]
Type: Unknown -]

prephiotes ()

Concentration : - None -
Gene

FAM MNone a
vIC None a
Condition

Name : <None> a

None None None None None

H DNA 44 DNA 45 DNA 46 NTC NTC
None None None None None None

R N e R e —

Replicate Group

e In the Reaction Properties window area, choose the text field next to the dye, to which you want to as-
sign a gene, for example, the FAM dye.

e Type in the appropriate gene name, for example, Gene 1.
The gene Gene 1 is assigned to the FAM dye.

Run Editor (S0l Raw Data | Analysis

Table View

Auto Standard Curve

PlateId |<Mone>

Sample

Name : <Multple> [~
Type :

Prep Notes : ﬁ

Concentration : = | ||none -

Gene

FAM

vic None E
Condition

Name : <None> E

Replicate Group

0 niconn [ sieners [ Positve conal I Wegetive conrol [T on reverse transcription contral

o If applicable, repeat the steps 1 to 3 for another dye, for example, for the VIC dye.
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To save the experiment

o In the tool bar, choose the Save Experiment icon to save the experiment.

File Tools Options [Window Help

BowzdERBRBE R

Run Editor mwg R E Analysis
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For information on the order in which you must perform the individual work steps of a complete ap-
plication workflow, see section Overview, on page 15.

This chapter shows how to perform experiments with the LightCycler® 96 System using the following ex-
amples:

vV v.v. v v Y

Absolute quantification, on page 58.
Endpoint SNP genotyping, on page 78.
Relative quantification, on page 98.
Qualitative detection, on page 120.

T, calling, on page 134.

High resolution melting, on page 147.

For all experiments a LightCycler® 480 Multiwell Plate 96, white, is used.

For each application, this chapter provides the following information:

>
>

How to set up the nucleic acid samples.

The applicable experiment run parameters relating to the temperature profile, detection format, and
reaction volume.

The applicable basic sample data parameters relating to the empty wells, the sample names, the sample
types, and the gene assignment.

» How to edit the special sample data settings.

» How to analyze the results.

Preconditions for all runs

A run can only be performed if:

>
>

The instrument is started; see section Starting the LightCycler® 96 Instrument, on page 17.

The experiment definition is transferred to the instrument if it was defined with the application soft-
ware.

For a detailed description of the LightCycler® 96 Application Software and all elements of the graphi-
cal user interface, refer to the LightCycler® 96 System Operator’s Guide, chapter
LightCycler® 96 Application Software.

For a detailed description of the LightCycler® 96 Instrument Software and all elements of the graphical
user interface, refer to the LightCycler® 96 System Operator’s Guide, chapter
LightCycler® 96 Instrument Software.

Main applications




Absolute quantification

Experiment overview

1 Absolute quantification

Absolute quantification is used to quantify a gene and express the final result as an absolute value (for
example, copies/ml). Samples with an unknown quantity of gene are amplified alongside a dilution series
of a gene-specific standard with known concentration. To obtain an absolute value for an unknown quan-
tity of gene, the Cq of an unknown sample is compared to those of standards with known quantities.

In an absolute quantification analysis, the known concentration of each standard is automatically plotted
against the measured Cq values. The resulting regression line is called the standard curve and shows the
correlation between Cq and quantity. The concentration of an unknown sample is calculated by compar-
ing its Cq with the standard curve.

For detailed information on absolute quantification analysis, refer to the
LightCycler® 96 System Operator’s Guide, chapter A, section "Analysis principles”.

1.1 Experiment overview

The following example describes how to set up, run, and analyze an assay for gene quantification using a
FAM-labeled hydrolysis probe. Quantification of samples is based on a 5-point standard curve derived
from a plasmid standard dilution series covering a range of known quantities.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white. Each sample is set up in trip-
licate.

Samples » Standard samples: Human Genomic DNA from human blood 0.1 ng to 1000 ng
» 5 DNA samples (unknown concentration)

Reagents » FastStart Essential DNA Probes Master (2 x conc.)
» RealTime ready Catalog Assays

Assay ID: 137341 (HSPA2)

1.2 Setting up the samples
Sample dilution
The standard sample is diluted to a 10-fold dilution series covering a range of 0.1 to 1000 ng/5 pl.

° Continuously cool the samples during setup by keeping the reaction tubes on ice.
Controls

To ensure the absence of contaminating nucleic acids in PCR reagents, it is highly recommended that you
include a no template control (NTC) in your experiment.
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Setting up the samples

PCR mix

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 15 pl for a subsequent sample input of 5 pl/reaction.

Component Concentration Volume Final conc.
Water, PCR grade 4 pl

FastStart Essential DNA Probes Master 2 x conc. 10 pl 1 x conc.
RealTime ready Catalog Assays (HSPA2) 20 x conc. 1 pl 1 x conc.

Pipetting scheme

Pipette 15 pl of the PCR mix into 33 wells of the multiwell plate according to the following scheme.

Pipette 5 pl of standard dilutions into the corresponding wells according to the following scheme (each
in triplicate).

Pipette 5 pl of sample into the corresponding wells according to the following scheme (each in tripli-
cate).

For the NTCs, pipette 5 pl of water (instead of DNA sample) into the corresponding wells according to
the following scheme.

Std1 Std2 Std3 Std4 Std5

Std1 Std2 Std3 Std4 Stdb

Std1 Std2 Std3 Std4 Std5

10 11 12
Sample 1 Sample2 Sample 3 Sample 4 Sample 5 ------
1 s o St S|
g1 Sor Sapes o Saps |||

Centrifugation

0 Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

e Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.

Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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1.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

Use a standard PCR profile for hydrolysis probes.
The experiment includes the run parameters listed in the following tables.

Temperature profile

For detailed information on how to program a temperature profile, see one of the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.

For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating and cooling cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode

Preincubation 1 4.4 600 95 None
3-step amplifi- 45 4.4 10 95 None
cation

22 30 60 None

4.4 1 72 Single
Cooling 1 2.2 30 37 None

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating and cooling (Ramp (°C/s)), the default values are used in this example.

For the steps of the amplification program, the following default settings are used in this example:
» LightCycler® 96 Application Software: For Gradient and Touch down, the default settings are used.
» For Mode, the default Standard option is used.

In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

PP

90.00

- /—UWUWWMUMMWUMWWW\NMWU\NUL\

00:00:00 00:10:00 00:20:00 00:30:00 00:40:00 00:50:00 01:00:00
Estimated Time [hh:mm:ss]

“emperature [°C
Ey
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Detection format

Selecting the dye for this mono-color experiment determines the channel combination for the measure-
ment during the run. For all other parameters, the default values are used in this example.

° For detailed information on how to specify the detection format, see the following sections:
For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.
For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel:

Dye Channel
FAM 470/514

Reaction volume

° As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

For detailed information on how to specify the reaction volume, see one of the following sections:

For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-
periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl
Experiment run

Once you have set up the samples and defined the experiment run parameters, you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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1.4

Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".

To edit the sample list:

» Clear empty wells to eliminate them from the analysis, see section Enipty wells below.

vV v.v vy

the concentration values, on page 65.

Edit the sample names, see section Sarmiple names, on page 63.
Edit the sample types, see section Sample types, on page 64.
Assign a gene for the dye, see section Gene assignment, on page 65.

Specify the concentration values for the applicable standard quantity of the gene, see section To define

» Check if the replicate groups are correctly assigned to all samples, see section Replicate groups, on
page 67.

Empty wells

° For detailed information on how to clear empty wells, see section To clear empty wells, on page 51.

For this example, clear the following wells (see also the multiwell plate image below):

» Columns 7 to 12
» Rows Gand H
» Wells D6, Eé6, F6

N

A

Sample... Sample... Sample.. Sample... Sample.. Sample...

u

Sample... | Sample... Sample.. Sample... Sample...

u

Sample... | Sample... Sample.. Sample... Sample...

Sample... | Sample... Sample.. Sample... Sample...

.

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

v v ] u ] U]
Sample... Sample... Sample.. Sample... Sample.. Sample...

E EN N N N 2 N R T
:

| 5ample 2 Sample 3 Sample 4 Sample 5 Sample 6
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Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

Std1 For the unknown samples in wells A1, B1, and C1
Std2 For the unknown samples in wells A2, B2, and C2
Std3 For the unknown samples in wells A3, B3, and C3
Std4 For the unknown samples in wells A4, B4, and C4
Std5 For the unknown samples in wells A5, B5, and C5
Samplel For the unknown samples in wells D1, E1, and F1
Sample2 For the unknown samples in wells D2, E2, and F2
Sample3 For the unknown samples in wells D3, E3, and F3
Sample4 For the unknown samples in wells D4, E4, and F4
Sampleb For the unknown samples in wells D5, E5, and F5
Ntc For the negative control in wells A6, B6, and C6

[EE ER NN N R N N R N N

Std2 Std3 Std4 Stds Ntc

Std1 Std2 Std3 Std4 Stds Ntc

I

Std1 Std2 Std3 Std4 Stds Ntc

sl Sample 1| Sample 2| Sample 3| Sample 4| Sample 5
Sample 1| Sample 2 Sample 3 Sample 4 Sample 5

[l Sample 1| Sample 2| Sample 3| Sample 4| Sample 5
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Sample types

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply:

Type Samples in the plate view

Standard For the samples Std7 to Std5
Unknown (default) For the samples Samplel to Sample5
Negative control For the samples Nic (NTC)

[EE ER NN IR B A N R N N
11—

Std2 Std3 Std4 Stds Ntc
Std2 Std3 Std4 Stds Ntc

Std2 Std3 Std4 Stds Ntc

u U U u
sl Sample 1| Sample 2| Sample 3| Sample 4| Sample 5

U U U U u
Sample 1| Sample 2 Sample 3 Sample 4 Sample 5

Sample 1| Sample 2 Sample 3 Sample 4 Sample 5

I
:
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Gene assignment

For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view

Gene 1 FAM For all the samples

S/ NN EN NN NN N B2 O N B

. 5td3 E) Stds Nic
. Genel  Genel  Genel | Genel
Stdl Std2 5td3 Std4 5tds Ntc
Genel  Genel  Genel = Gemel  Genel | Genel
Std1 std2 5td3 E) Stds Nic
Genel = Genel ~ Genel ~ Gemel  Genel | Genel
u u u u u
Samplel = Sample2 = Sample3 = Sample#  Samples
Genel | Genel  Genel  Gemel  Genel
u u u u u
Samplel Sample2  Sample3  Sampled  Samples
Genel | Genel ~ Genel  Gemel  Genel
u u u u u
M Samplel  Samplez  Sample3 | Samples | Samples
Genel | Genel  Genel  Gemel  Genel

To define the concentration values

Samples of the sample type Standard have a known quantity of a specific gene. By comparing the Cq val-
ues of unknown samples of the same gene to the Cq values of these known standard quantities, the un-
known quantities can be estimated. When specifying samples as standards, each gene in the reaction
needs to be assigned a Concentration value.

In the multiwell plate image, select the samples Std7 (positions A1, B1, C1).

Table View |

[ rintPlate ¥

PlateId | <none>

s | s | s | s | - ]

std2 Std3 Std4 Stds Ntc
Genel Genel Genel Genel | Genel
std2 Std3 Std4 Stds Ntc
Genel Genel Genel Genel | Genel
std2 Std3 Std4 Stds Ntc
Genel Genel Genel Genel | Genel
U ] U ]
Sample2 | Sample3 Sample4 | Samples
Genel Genel Genel Genel
U U U U
Sample2 | Sampled Sampled | Sample5
Genel Genel Genel Genel
U U U U
Sample2 | Sampled Sampled | Sample5
Genel Genel Genel Genel
B o [ sorcsrc [ postve et [ vegotve ool [ onveverse banscrtion conteo
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e In the Concentration field, type in7000. The concentration 1000 is assigned to the selected samples.
The multiwell plate image, the corresponding tooltips, and the Concentration field display [1.000 E+3].

1 Editor ([Tl Raw Data | Analysis |
p—— Plate Id [<tone > alure aints Auto Standard Curve

smz 5m4 StdS Nt( :
Genel | Genel  Genel | Genel s
Cs s 1 s [ s [ s ] - ] Name : St [~
Std3 Stdt stds Nec Type : [stanfird
Genel | Genel  Genel | Genel
Notes
s | s [ s | s [ - | Prep Notes :
Std3 Stdt stds Nec
Genel | Genel  Genel | Genel Concentration : ceel |d
Samplel  Sample2 Sample3  Sample4  Samples e
Genel | Genel  Genel | Genel | Genel
FaM Genel [~ ]
Sample i | Sample2 | Sample3 | Sample# Sample5
Genel Genel Genel Genel Genel
Samplei | Sample2 | Sample3 | Sample# Sample5
Genel Genel Genel Genel Genel
Condition

e Repeat steps 1 and 2 for the following samples to define the corresponding concentrations listed below:
» Samples Std2 (positions A2, B2, C2: concentration value 700

[1.000 E+2] is displayed.)

Samples Std3 (positions A3, B3, C3: concentration value 70

[1.000 E+1] is displayed.)

Samples Std4 (positions A4, B4, C4): concentration value 7

[1.000 E+0] is displayed.)

Samples Std5 (positions A5, B5, C5): concentration value 0.7

[1.000 E-1] is displayed.)

v

v

v

St

3 Stds
Genel Genel Genel Genel Gme1
.| [1.0E4002] [L0E+001] [1.0E+000] [LOE-001]

Genel Genel Genel Genel Genel
.| [1.0E4002] [L0E+001] [1.0E+000] [LOE-001]

std2 stds Std4 stds Ntc
Genel Genel Genel Genel Genel
[L.0E+002] [LOE+001] [1.0E+000] [LOE-001]

U U U U
Samplel  Sample2 = Sample3  Sampled  SzmpleS
Genel Genel Genel Genel Genel

] U U U U
Samplel  Sample2 = Sample3  Sampled  SzmpleS

Genel Genel Genel Genel Genel
U u u U U

Samplel =~ Sample2 = Sample3 = Sampled  SampleS
Genel Genel Genel Genel Genel

0 nikronn [ stendard [N Positve control [ negative control [ o reverse transaription control
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Replicate groups

The LightCycler® 96 Application Software automatically groups samples into replicate groups, provided
they have identical values for the following properties:

» Sample name

> Sample type

» Concentration
>

Gene name
Each replicate group is named according to the top leftmost of the grouped samples.

° Changing one of these properties removes the corresponding sample from the replicate group.

a Check if the multiwell plate image displays the same replicate groups for samples with identical values.
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1.5 Analyzing the results

° For detailed information on the ‘Analysis’ tab, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "Absolute quantification”.

For detailed information on working with tables and graphs, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions”.
To analyze the calculated results of the absolute quantification application:
> Create the absolute quantification analysis, see section Creating the analysis below.

> Optional: Specify the settings for the absolute quantification analysis, see section Analysis settings, on
page 70.

» In the different views of the Abs Quant tab, check the analysis results and customize the result data if
necessary:

For the Amplification Curves view, see section Amiplification curves, on page 71.
For the Standard Curves view, see section Standard curve, on page 72.
For the Heat Map view, see section Heat map, on page 73.

For the Result Table view, see section Result table, on page 73.

vV v.v vy

For the Cq Bars view, see section Cq bars, on page 77.

1.5.1 Creating the analysis

To create the Abs Quant analysis

o Open the Analysis tab.

e In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help £
ResERBE G

Run Editor | Sample Editor | Raw Data Add Analysis l

The Create New Analysis dialog box opens.
e Choose Abs Quant.

Crezte New Analysis

® Abs Quant
() Endpoint Genotyping
High Resolution Melting
() Qualitative Detection
() Rel Quant
Tm Calling

Analysis Name SR TET

L oK ) |.L Cancel
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Choose OK.

The Analysis tab displays four different views for the experiment using default values:
>
>
>
>

Amplification Curves
Standard Curves
Heat Map

Result Table

| Run Editor ‘l Sample Editor || Raw Data
nt

Amplification Curves ﬂ E

sendadCuves | (5]

=h = Gene Name Genel
nE»r Slope -3.3377
Efficiency 199
Errar 0.16
200 i R"2 -1.00
150 = ¥-Intercept 25.83
o
g / nE# £l
i
5 080 & 30.00
T
0.40 20.00 i
.00 & 10.00
400 800 1200 1600 2000 2400 2800 3200 3600 40.00 4400 100 000 10D 200 300 400 500 600  7.00
Cycle Log Quantity
FAM FAM

Heat Map [~ E
BN . e
|

12
Negative
Invalid

e

entration
7.348E+2
9.340E+1
LISSE+1
1.025E+0
9.555E-2

L348E+3
LO0BE+2
LI12IE+1
9.374E-1
9.621E-2

@ cal O cq © Concentration () EPF

Result Table n
(cail |

Positve
Fositive
Positive
Positive
Positive

Negative
Positive
Positive
Fositive
Fositive
Positive

=

O ]
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1.5.2 Analysis settings

Optional: To specify the analysis settings

o In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

RRsERBAB R G

| Run Editor || Sample Editor || Raw Data (WEENEE]
(=TT T

The Abs Quant Settings dialog box opens.

Abs Quant Settings x

W Samples
|m Mame le
i A

L oK ) |.k Cancel

In the Abs Quant Settings dialog box, specify the analysis-specific settings, for example:
» On the Genes tab, remove a gene from the analysis.
» On the Samples tab, remove samples from the analysis.
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1.5.3 Amplification curves

On the Abs Quant tab, amplification curves display the fluorescence intensity against the number of cycles
in the amplification program. There is one curve for each sample that has a gene labeled with the selected
dye.

Amplification Curves n E

bilalrerlEe
2.00
1.60
2
§ 120 v /
o I
§ 0.80 vy
— ////:
0.40 gy
.
/ ¥
0 Aé/
0.00
4.00 8.00 12.00 1600 20.00 24.00 28.00 32.00 3600 40.00 44.00
Cycle
FAM

° Optional: For better distinction, perform the following steps:
» Color all curves for the standard samples in one color and the curves for the unknown samples in
another. For detailed information on how to change the color of the samples, see section 7o change
the color of the samples, on page 74.
» Modify the y axis scaling. For detailed information on how to modify the scaling of the y axis, see
section Optional: To modify the y axis scaling, below.

o Check the Amplification Curves chart for correct amplification.

[
Optional: To modify the y axis scaling
o Choose the Y Axis Scaling icon.
bidlerp
The Axis Scaling Settings dialog box opens.
> > >
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e Specify appropriate values for better distinction of the curves.
» Choose Manual.
» In Maximum, enter an appropriate maximum value.
» In Minimum, enter an appropriate minimum value.
» Choose OK

Axis Scaling Settings

L oK. ) |.L Cancel

The y axis scaling changes according to the specified values.

1.5.4 Standard curve

A standard curve displays a graph of Cq values against the base 10 logarithm of the quantity of each stan-
dard. For absolute quantification, the absolute values of the standard curve are used to assign quantities
to unknown samples.

Standard Curves : E

Gene Name Genel
Slope -3.3377
Efficency 1.99
Error 0.16
R~2 -1.00
Y-Intercept 28.83
g 30.00
20.00
10.00
-1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Log Quantity
FAM
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1.5.5 Heat map

The heat map shows an image of the multiwell plate used in the experiment for the specified channel
(FAM).

° A heat map only displays the samples contained in the sample list. Samples not in the list (that is,
cleared wells and removed samples and genes) are displayed in white and samples excluded from cal-
culation are displayed in gray.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

o HE

L« o e [ o 1 o | o | o | EES
B e

[¥] sample Name.
[¥] Gene Name
[¥] Condition Name

©
z

©cal O cq O Concentraton ©) EPF O Flag

In this example the Call heat map is displayed. It shows the Call status of all samples contained in the sample
list:

» The samples in columns 1 to 5 are green, that is, Positive.
» The NTCs in column 6 are red, that is, Negative.

1.5.6 Result table

The result table displays the calculated data results of the absolute quantification on two different tabs.

» On the All Data tab, all calculated data is displayed, for example, the calculated concentration of the
gene present before amplification.

Result Table n E
Sample Mame Gene Mame C Concentration
. ] A2 Std2 Genel 22.25 9.340E+1 Positive
. /= A3 Std3 Genel 25.28 1.155E+1 Positive
. — A4 Std4 Genel 28.79 1.025E+0) Positive
. | A5 Stds Genel 32.23 9.555E-2 Positive
e s Ntc Genel Negative
. ./ B1 Std1 Genel 18.38 1.348E+3 Positive
. ] B2 Std2 Genel 22,14 1.008E+2 Positive
. /= B3 Std3 Genel 25.32 1.123E+1 Positive °
DEE—— o

Main applications




Absolute quantification

Analyzing the results

» The Statistic Data tab summarizes all data for samples in replicate groups.

Result Table n E
ICLE | Statistic Data
- Replicate Group Sample Mame Gene Name

= o Std2 Genel 22.07 0.22

B= ssesc Std3 Genel 25.29 0.02

Bl asssca Std4 Genel 28.89 0.09

Bl==  asescs Stds Genel 32.23 0.02

B ssm0 Ntc Genel

B= oueLm Sample1 Genel 2116 0.43

B o2eze Sample2 Genel 23.26 0.37

Bl= osesrs Sample3 Genel 24,42 0.10 [~
[« ] D

For detailed information on all calculated results displayed in the ‘Result Table’ view, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Absolute quantification".

centrations are positive over the complete range.

Optional: For better distinction, color all curves for the standard samples in one color and the curves for
the unknown samples in another.

For detailed information on how to change the color of the samples, see section 7o change the color of
the samples, below.

o In the Result Table view, check if the results show the expected dynamic range, for example, if all con-

]
To change the color of the samples
For better distinction, color all curves for the standard samples in one color and the curves for the un-
known samples in another.
° The color settings in the ‘Result Table’ view correspond to the color settings in the ‘Amplification
Curves’ view.
o In the Heat Map view, select rows A to C to select all standard samples (Std and Nic).
The selected standard samples are highlighted in the heat map and in the result table (A/f Data tab).
Heat Map n E
@ FAM @ cal () cg (O Concentration (7 EPF
> > >
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o In the Result Table view, right-click the selected samples.

s HE

The corresponding shortcut menu opens.

e On the shortcut menu, choose the down arrow next to Color.

fonre — HE

Reset Color

Include
Exclude
Export to File

Copy

The color selection dialog box opens.

e Choose a color field to assign one color to all standard samples, for example, blue.

s HE

Includ
Exclud
Export

Copy

The color for the standard samples changes in the Result Table view and in the Amplification Curves
view.

> > >
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e Repeat steps 1 to 4 for the unknown samples in rows D to F. For example, assign red to all unknown

samples.

The Amplification Curves chart and the Result Table view are customized accordingly:
» Standard samples are colored blue.

» Unknown samples are colored red.

nEerE

Flucrescence
-

Amplification Curves o E

4.00 8.00

12.00 16.00 20.00 2400 28.00 3200 36.00 40.00 44.00
cycle

Heat Map [~ ] E

Standerd Curves |5 ()

Gene Name Genel

Slope -3.3377

Efficency 1.99

Error 0.16

RA2 -1.00

Y-Intercept 25.83
biEe Ll

500 600 7.00
Log Quantity

Resuit Table H =)

Std2 Genel 22.25 9.340E+1 Positive
Std3 Genel 2528 L1S5E+1  Positive
Std4 Genel 8.79 1025E40  Positive
Stds Genel 32.23 9.555E-2 Positive
Nic Genel Negative
Std1 Genel 18.38 L34BE+3 Positive
B Std2 Genel 22.14 LO0BE+2 Positive
© Fam @ cadl ) Ca ) Concentration ©) EPF std3 Genel 25,32 L123E+1 Pnsmvenn
O
]

LightCycler® 96 System, User Training Guide V2.0




Absolute quantification

Exporting result data

1.5.7 Cq bars

The Cq Bars chart shows the same Cq data as the result table, but in a bar chart format. Each bar repre-
sents a Cq value. The Cq Bars chart shows the corresponding Cq for each gene and each sample.

Cqg Bars n E
PAIE
Genel

28.00

21.00
g
14.00
7.00
0.00 t———

=
=

Stdl
Std2
Std3
Stdd
Stds

Samplel
Sample2
Sample3
Samples

Sampled

Sample

o Optional: For better distinction, customize the y axis scaling.

For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71

1.6 Exporting result data

You can export the following result data to Microsoft Word or Excel:

» The result table as a text file.

» The result graphs as a PNG file, GIF file, or text file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results”.
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Experiment overview

2 Endpoint SNP genotyping

Endpoint SNP genotyping assays use hydrolysis probes for single-nucleotide polymorphism (SNP) geno-
typing. Two sequence-specific probes detect the wild type and mutant alleles. Each is labeled with differ-
ent reporter dyes, most frequently with a FAM dye and a VIC dye. Fluorescence data are collected using
PCR. To identify genotypes, only endpoint fluorescence intensities of the two reporter dyes are used. Rel-
ative dye intensities discriminate between homozygous for allele x, homozygous for allele y, and hetero-
zygous alleles.

For detailed information, refer to the LightCycler® 96 System Operator’s Guide, chapter A, sections
"Detection formats" and "Endpoint genotyping analysis".

2.1 Experiment overview

The following example describes how to set up, run, and analyze a dual-color endpoint SNP genotyping
assay.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white.
Samples 46 human genomic DNA samples, isolated with the MagNA Pure LC 2.0 Instrument
(concentration approximately 90 ng/pl)

Reagents » FastStart Essential DNA Probes Master (2 x conc.)

» Genotyping mix (40 x conc.), containing forward primer, reverse primer, and two
hydrolysis probes labeled with FAM and VIC respectively

2.2 Setting up the samples

To set up the samples:

» Set up the sample dilutions, see section Sample dilution below.
Include a no template control (NTC), see section Controls below.
Prepare the PCR mix, see section PCR mix, on page 79.

Pipette the sample dilution and the PCR mix, see section Pipetting scheme, on page 79.

vV v.v vy

Centrifuge the multiwell plate, see section Centrifugation, on page 79

° Continuously cool the samples and PCR mix during setup by keeping the reaction tubes on ice.

Sample dilution

The human genomic DNA samples (concentration approximately 90 ng/ul) are diluted to a consistent
concentration of 5 ng/5 pl.

Controls

To ensure an accurate endpoint genotyping analysis, it is highly recommended that you include a no tem-
plate control (NTC) in your experiment.
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PCR mix

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 15 pl for a subsequent sample input of 5 pl per reaction.

Component Concentration Volume Final conc.
Water, PCR grade 4.5 pl

FastStart Essential DNA Probes Master 2 x conc. 10 pl 1 x conc.
Genotyping mix 40 x conc. 0.5 pl 1 x conc:

Pipetting scheme

o Pipette 15 pl of the PCR mix into 48 wells of the multiwell plate according to the following scheme.

o Pipette 5 pl of sample dilution in the PCR mix into each well.

e For the two NTCs, pipette 5 pl of water (instead of DNA sample) into the corresponding wells,according
to the following scheme.

_ﬂﬂ-ﬂﬂﬂﬂﬂﬂﬂ
/:\\ DNAI1 DNA3 DNA4 DNA5 DNA6 ------
;3| DNA7 DNA8 DNA9 DNAI0 DNATI DNA12------
(1| DNA13 DNA14 DNA15 DNA16 DNA17 DNA18------
)} DNA19 DNA20 DNA21 DNA22 DNA23 DNA24------
5 DNA25 DNA26 DNA27 DNA28 DNA29 DNA30 ------
5| DNA31 DNA32 DNA33 DNA34 DNA35 DNA36------
¢} DNA37 DNA38 DNA39 DNA40 DNA41 DNA42 ------
1}| DNA43 DNA4: DNA45 DNA46 NTC  NTC ------
Centrifugation

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

e Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.

Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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2.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

For this experiment, a standard PCR profile for hydrolysis probes is used. The experiment includes the

run parameters for the temperature profile, the detection format, and the reaction volume. These param-
eters are listed in the following tables.

Temperature profile

° For detailed information on how to program a temperature profile, see one of the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.

For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating and cooling cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode

Preincubation 1 44 600 95 None
2-step amplifi- 45 4.4 10 95 None
cation .

22 60 60 Single
Cooling 1 2.2 30 37 None

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating and cooling (Ramp (°C/s)), the default values are used in this example.

For the steps of the amplification program, the following default settings are used in this example:
» LightCycler® 96 Application Software: For Gradient and Touch down, the default settings are used.
» For Mode, the default Standard option is used.

In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

PP

96.00

84.00

8

60.00

Temperature [°C]

48.00

36.00

00:00:00 00:15:00 00:30:00 00:45:00
Estimated Time [hh:mm:ss]

01:00:00 01:15:00
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Detection format

Selecting the dyes FAM and VIC for this dual-color experiment determines the channel combination for
the measurement during the run. For all other parameters, the default values are used in this example.

For detailed information on how to specify the detection format, see the following sections:

For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel combination:

Dye Channel
FAM 470/514
VIC 533/572

Reaction volume

° As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

-

For detailed information on how to specify the reaction volume, see one of the following sections:

For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-
periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl
Experiment run

Once you have set up the samples and defined the experiment run parameters,you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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2.4 Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

° The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".

To edit the sample list:

» Clear empty wells to eliminate them from the analysis, see section Enipty wells below.
» Edit the sample names, see section Samiple names, on page 83.

> Edit the sample types, see section Sample types, on page 84.

> Assign a gene for each dye, see section Gerne assigniment, on page 85.
Empty wells

° For detailed information on how to clear empty wells, see section To clear empty wells, on page 51.

For this example, clear the wells in columns 7 to 12 (see also the multiwell plate image below).

___

Sample 1 | Sample2 | Sample3 Sample4 Samp\es Samplaﬁ
None None None None None
None None None None None

Sample 13 Sample 14 Sample 15 Sample 16 Sample 17 Sample 18
None None None None None None

I

None None None None None None

Sample 25 Sample 26| Sample 27 Sample 28 | Sample 23 Sample 30
None None None None None None
None None None None None None

v v

B Sample 37 Sample 33 | Sample 39 Sample 40 | Sample 41 Sample 42
None None None None None None
None None None None None None
U U U U U U

Sample 49 Sample 50 Sample 51 Sample 52 Sample 53| Sample 54
None None None None None None
None None None None None None

B sampl 61 Sample 62 | Sample 63 Sample 64 Sample 65 Sample 66
None None None None None None
None None None None None None

U U U U U U
Sample 73| Sample 74 Sample 75 Sample 76 Sample 77 Sample 78

None None None None None None
None None None None None None
B seruole 85 Sample 86| Sample 87 Sample 88 Sample 89 Sample 90
None None None None None None
None None None None None None
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Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

DNA 1 to DNA 46 For the unknown samples in rows A to H

NTC For the negative control in wells H5 and H6

[ IS BN INEN N NN INCE B2 I N N

. DNA2 DNA3  DNA4  DNA5 | DNAG
A None None None None None
None None None None None

DNA 10 DNA 11 DNA 12

DNAT
None
None

H

o v v | u [ u [ U ]
DNA 13
None
None

I
5

DNA 19
None
None

NI (NI I U S
None
None

I
-

DNA 31
None
None

NS (NI I [ U
None
None

DNA B
None
None
u
DNA 14
None
None

DNA 20
None
None

u

DNA 26
None
None

DNA 32
None
None
u
DNA 38
None
None

DNA S
None
None
u
DNA 15
None
None

DNA 21
None
None

u

DNA 27
None
None

DNA 33
None
None
u
DNA 39
None
None

None
None
u
DNA 16
None
None

DNA 22
None
None

u

DNA 28
None
None

DNA 34
None
None
u
DNA 40
None
None

None
None
u
DNA 17
None
None

DNA 23
None
None

u

DNA 29
None
None

DNA 35
None
None
u
DNA 41
None
None

None
None
u
DNA 18
None
None

DNA 24
None
None

u

DNA 30
None
None

DNA 36
None
None
u
DNA 42
None
None

o v v | u [ U [ U ]

DNA 43
None
None
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DNA 45
None
None
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Sample types

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply (see also the multiwell plate image below):

Type Samples in the plate view

Unknown (default) For the samples DNA 17 to DNA 46

Negative control For the samples NTC

I I T

5 S N R N A O
DNA 1 DNA 2 DNA 3 DNA 4 DNA S5 DNA 6
None None None None None None
None None None None None None

v v b b
DNA T DNA & DNA 9 DNA 10 DNA 11 DNA 12
None None None None None None
None None None None None None
DNA 13 DNA 14 DNA 15 DNA 16 DNA 17 DNA 18
None None None None None None
None None None None None None

b b v v
DNA 19 DNA 20 DNA 21 DNA 22 DNA 23 DNA 24
None None None None None None
None None None None None None
DNA 25 DNA 26 DNA 27 DNA 28 DNA 29 DNA 30
None None None None None None
None None None None None None

u u u
DNA 31 DNA 32 DNA 33 DNA 34 DNA 35 DNA 36
None None None None None None
None None None None None None
DNA 37 DNA 38 DNA 39 DNA 40 DNA 41 DNA 42
None None None None None None
None None None None None None

L
DNA43 = DNA44 DNA45 = DNA46 | NTC NTC
H - None None None None None
None | MNone | MNone | Naone

00 uknonn [ stercsrd [ Posiove control [ negstve contol [ on reverse ransaription control

A
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Gene assignment

For endpoint genotyping analysis, it is essential to define identical gene names for both dyes. In case of
different gene names, no endpoint genotyping analysis is possible.

o For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view
Gene 1 FAM For all the samples
Gene 1 VIC For all the samples

-] ] = 8 s ] ] s P ] ] ol o] o] ] 2]

DNA 2 DNA3 DNA 4 DNA 5 DNA &
Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

H DNA 7 DNA 8 DNA 9 DNA1D DNA 11 DNA 12

A

Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

DNA 13 DNA 14 DNA 15 DNA 16 DNA 17 DNA 18
Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

I

DNA 19 DNA 20 DNA 21 DNA 22 DNA 23 DNA 24
Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

DNA 25 DNA 26 DNA 27 DNA 28 DNA 29 DNA 30
Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

E DNA 31 DNA 32 DNA 33 DNA 34 DNA 35 DNA 36

Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

DNA 37 DNA 38 DNA 39 DNA 40 DNA 41 DNA 42
Gene 1 Gene 1 Gene 1 Gene 1 Gene 1 Gene 1

I

Gene 1 Gene 1 Gene 1 Gene 1 Genel Genel

]
H DNA 43 DNA 44 DNA 45 DNA 46 NTC NTC
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2.5

Analyzing the results

For detailed information on the ‘Analysis’ tab, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "Endpoint genotyping".

For detailed information on working with tables and graphs, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions”

To analyze the calculated results of the endpoint genotyping application:

> Create the endpoint genotyping analysis, see section Creating the analysis below.

» Optional: Specify the genotyping settings, see section Analysis settings, on page 88.

» In the different views of the Analysis tab, check the analysis results and customize the result data if nec-
essary:

>

In the Amplification Curves view, check the curves for plausibility, see section To check the amplifi-
cation curves, on page 89.

In the Scatter Plot view, define the angle settings and thresholds for Gene 1, see section To define
the angle settings and thresholds for Gene 1, on page 91.

» For the Heat Map view, see section Heat map, on page 93

» In the Result Table view:

2.5.1

Rename the genotypes, see section Optional: To rename a genotype, on page 94.

Filter the results, see section Optional: To filter the results, on page 95.

Change the color of the samples, see section Optional: To change the color of the samples, on
page 96.

Creating the analysis

To create the endpoint genotyping analysis

Open the Analysis tab.

2]

In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help 4£
ResERBE B

Run Editor | Sample Editor | Raw Data Add Analysis l

The Create New Analysis dialog box opens.

> > >
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e Choose Endpoint Genotyping.

Creiite New Analysis

(4 Abs Quant

® Endpoint Genotyping
High Resolution Melting

() Qualitative Detection

(") Rel Quant

Tm Calling

o Choose OK.
The Analysis tab displays four different views for the experiment using default values:
» Amplification Curves
»  Scatter Plot
» Heat Map
> Result Table

| Run Editor | Sample Editor | Raw Data
| Endpaint Genotyping |

Amplification Curves |l E Scatter Plot B E
DAleLlE

Fluorescence

400 800 1200 1600 20.00 2400 28.00 32.00 3600 40.00 44.00

Cyde
FAM VIC
Heat Map [~ ] E
[ 1eledola]a] [N R [eiesJoe ]
[ Heterozygote ": :IA:
| i
vIC 1 FAM
B ot -
- Unknown [ FAM
- NjA [ vIC
- FAM
-
[ FAM
n
-
FAM vIC @ Group () EPF [
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252 Analysis settings

Optional: To specify the analysis settings

o In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

B EHRRE R 3Rk

| Run Editor | Sample Editor | Raw Data |[[ENE1Y]

Analysis Settings |
The Endpoint Genotyping Settings dialog box opens.
Endpoint Genotyping Settings ?
 Parameters  [REi |i. Samples |
Genefome: [ PoseTesnod | 03E)
Angle FAM

Homozygote 30.0 Unknown 35.0 a

Angle VIC

Homozygote G0.0H Unknown GS.OH

L oK ] |.L Cancel

In the Endpoint Genotyping Settings dialog box, specify the analysis-specific settings, for example:
» On the Parameters tab, specify the threshold and angle settings for Gene 1.

The threshold and angle settings in the ‘Endpoint Genotyping Settings’ dialog box correspond
to the slider settings in the scatter plot view. For detailed information, see section Scatter plot,
on page 91.

» On the Genes tab, exclude genes.

» On the Samples tab, exclude samples.
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25.3 Amplification curves

The Amplification Curves chart displays the fluorescence intensity against the number of cycles in an am-
plification program. There is one curve for each sample that has a gene labeled with the selected dye.

Amplification Curves n E
baesrle

2.00
1.50

1.00

Fluorescence

0.50

0.00

400 800 1200 1600 20.00 2400 28.00 3200 3600 40.00 4400
Cycle
[ Fam  [¥] vic

To check the amplification curves

Optional: Change the color of the samples to distinguish the corresponding amplification curves from
each other.

For detailed information on how to change the color of the samples, see section Optional: To change the
color of the samples, on page 96.

Optional: For better distinction, modify the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.

Check the Amplification Curves chart for correct amplification.

Check if you can identify the three different groups of genotypes: Homozygote: FAM, Homozygote: VIC,
and Heterozygote for the respective channels FAM and VIC.

Clear the FAM check box to display only the curves for each sample that has a gene labeled with the

® 00 o0 ©

VIC dye.
Amplification Curves n E
bdrAprE
. g Y|
2.00 T o
o ; T 'i;
c 150 e 2
g : .gﬁg’
2 1.00 .
|
T 0.50
0.00 ——-———
4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
FAM  [¥] vic

> > >
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e Select the FAM check box again and clear the VIC check box to display only the curves for each sample
that has a gene labeld with the FAM dye.

Amplification Curves n E
Hidle LIE
1.20

0.50

0.60

Fluorescence

0.30

0.00

Cycle

g“l.ﬂﬂ 8.00 12.00 16.00 20.00 2400 28.00 32.00 36.00 <40.00 44.00
VIC

[V] Fam
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25.4 Scatter plot

The Scatter Plot chart displays the endpoint fluorescence of the two selected dyes (representing the two
alleles). Each point represents a sample, whose x-coordinate is the endpoint fluorescence level of FAM,
and whose y-coordinate is the endpoint fluorescence level of VIC.

To define the angle settings and thresholds for Gene 1

° The slider settings on the scatter plot correspond to the threshold and angle settings in the ‘Endpoint
Genotyping Settings’ dialog box.

0 In the Scatter Plot view, set the sliders manually to classify the following three different groups of geno-
types:

» Homozygote: FAM
» Homozygote: VIC
» Heterozygote

e To specify the area for Homozygote: FAM, drag the lowermost slider to the appropriate location:
Any points below the lowermost slider are classified as Homozygote: FAM.

Scatter Plot n E
bidler

2.50

2.00
O 1.50
1.00

0.50

0.00
0.00 0.20 0.40 0.60 0.80 1.00 120

|Gene1 n Cydes 'I - - - - - - - - Q‘lﬁ

e To specify the area for Homozygote: VIC, drag the uppermost slider accordingly:
Any points above the uppermost slider are classified as Homozygote: VIC.

Scatter Plot n E
bidler

0.00 0.20 0.40 0.60 0.80 1.00 120

FAM

Gene 1 n Cydes 'I - - - - - - - - Q45

> > >
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To specify the areas for unknown samples and to limit the area for heterozygote samples, drag the inner
sliders accordingly:

» Any points in the shaded areas are classified as Unknown.
» Any points between the shaded areas are classified as Heterozygote.

P=rr=am - (O]

0.

om

> e

’ \\\\\\\\\\\\\\\\\\\ \

000 2 s =

0.00 0.20 0.40 0.60 0.80 1.00 120
FAM

|Gene 1 n Cydes 'I - - - - - - - - D 45
The Scatter Plot chart and the Heat Map are displayed according to the defined angles.
Homozygote: VIC Unknown  Heterozygote Homozygote: FAM
Scatter Plot n E
bl

|5 - \' \\\\
e \\\\\\\\\\\\ Unknown
- \“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ B
u.ﬂuu_uu 0.20 0.40 0.60 0.80 1.00 - o0
FAM
|Gene - n Cydes © : : , I I I I I D .

Check if the NTCs are in the Pos/Neg Threshold radius. In this example, keep the default value for the
Pos/Neg Threshold radius.

The Scatter Plot chart and the Heat Map are displayed according to the defined threshold and angles.

Scatter Plot n E

Gene 1 n Cydes 'I - - - - - - - - Q45
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G Optional: Drag the Cycles slider to select a particular cycle as the basis for the fluorescence value dis-
play.

Scatter Plot n E

|Gene1 n Cydes 'I - - - - - I!"‘. - I'§32

The scatter plot chart changes accordingly.

255 Heat map
The heat map shows an image of the multiwell plate used in the experiment for the specified gene.

° The name settings of the genotypes in the ‘Heat Map’ view correspond to the name settings in the ‘Re-
sult Table’ view.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

Heterozygote:

==
[ R
Bl vicomn
. e

[¥] sample Name
[¥] Gene Name
[¥] Condition Name

FaM i © G O EPF

In this example the Group heat map is displayed. For all samples contained in the sample list, it shows the
genotype the sample is assigned to, according to the threshold and angle settings.

» Blue: Homozygote FAM
» Orange: Heterozygote
» Green: Homozygote VIC

2.5.6 Result table

The result table displays the results of the endpoint genotyping analysis.

To customize the results:
> Rename the genotypes, see section Optional: To rename a genotype below.
> Filter the results, see section Optional: To filter the results, on page 95.

» Change the color of the samples, see section Optional: To change the color of the samples, on page 96.

Main applications




-

Endpoint SNP genotyping

Analyzing the results

Optional: To rename a genotype

The name settings of the genotypes in the ‘Result Table’ view correspond to the name settings in the

‘Heat Map’ view.

o In the Result Table view, select the genotype that you want to rename, for example, Heterozygote.

Result Table n E

(] Jexcuded [ove 4 Jraumoer e |

| [ Fam 1 0.7748 Hetegyaote

n ,_ VIC 2 1.5752 HEher Zy'gohe
i [ FAM 3 1.0310 El
a L - * 0.2908 Homozygote: FAM
i [ Fam 5 0.7653 Heterozygote

N [ vIC & 1.5535 Heterozygote

i [ Fam 7 0.7647 Heterozygote

i n vIc @ 15031 Heterozygote

i L FAM 9 0.7412 Heterozygote

| [ wvic =

[<]

The shortcut menu opens.

=

1.5286 Heterozygote n
I D

e On the shortcut menu, choose Rename Genotype.

[*] [Excuded Jove 4 Jnumber [err ]

i [ Fam 1 0.7748 Heterapygote
7] [ vic B 5753 et g
] [ FaM 3 L0310

. [ vic 4 0.2908 Homozygote: FAM
i [ Fam 5 0.7653 Heterozygote
] [ wic 6 1.5535 Heterozygote
i [ Fam 7 0.7647 Heterozygote
i [ e © 1.5031 Heterozygate
. L FAM 9 0.7412 Heterozygote
| [ wvic =

[<]

The Rename Genotype dialog box opens.

Result Table n E
[otes |

1.5286 Heterozygote n
I D

In the New Name: field, type in the new name for the selected genotype, for example, Heterozygote

Gene 1, and choose OK.

Rename Genotype

All genotypes of this group are renamed in the Result Table view.

° Repeat steps 1 to 3 for another group of genotypes.
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ple, Genotype.

- Sample Mame
]
B ona:
B onas
B onas
B onas
B onas
B onas
B onas
B onav
l DNA 7

Gene 1
Gene 1
Gene 1
Gene 1
Gene 1
Gene 1
Gene 1
Gene 1

Gene 1

1.5752 Heterozygote
0.7653 Heterozygote
1.5535 Heterozygote
0.7647 Heterozygote
1.5031 Heterozygote
0.7412 Heterozygote
1.5286 Heterozygote
0.7872 Heterozygote

Result Table n E

[ hiotes
Heterozygote

(Custom)
(Blanks)
(Mon blanks)

Homozygote: FAM
Homozygote: VIC
MNegative

&

1.5853 Heterozygote ﬂ
[ 0[]

In the Result Table view, choose the filter icon in the header of the corresponding column, for exam-

A list with all values found in this column and the category (Custom) is displayed.

Sample Mame

]

]

| ]

B onas
B onas
B onas
B onas
B onas
B onas
B onav
l DNA 7

Gene 1
Gene 1
Gene 1
Gene 1
Gene 1
Gene 1
Gene 1

Gene 1

0.7653 Heterozygote
1.5535 Heterozygote
0.7647 Heterozygote
1.5031 Heterozygote
0.7412 Heterozygote
1.5286 Heterozygote
0.7872 Heterozygote

Choose one of the values in this list, for example, Heterozygote.

sult Table n E

Sample Prep Motes

(Blanks)
(Mon blankg)

s

Homozygote: FAM
Homozygote: VIC
MNegative

&

1.5853 Heterozygote ﬂ
[ 0[]

The table is updated and the filter definition is displayed below.

Sample Name

[ 4 [Genotype] = Heterozygote' |+

ne Name

0.7748 Heterozygote
1.5752 Heterozygote

0.7647 Heterozygote
1.5031 Heterozygote
0.7412 Heterozygote
1.5286 Heterozygote
0.7872 Heterozygote

Result Table n E

Edit Filter

Repeat steps 1 and 2 to add additional values to the filter specification.

The items are filtered by these values. Only items matching all the filter conditions are displayed in the

table.
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Optional: To change the color of the samples
Change the color of the samples to distinguish the corresponding amplification curves from each other.

The color settings in the ‘Result Table’ view correspond to the color settings in the ‘Amplification
Curves’ view.

o Choose the sample(s) for which you want to change the color, for example, the NTC samples.

Result Table HE
VIC 86

FAM 87
VIC 88

O

e Right-click the selected sample(s) to open the corresponding shortcut menu.

Result Table n E

oo vosivon o 2 [rumeer -]
VIC 86

= =
FAM 87

Reset Color SETEL e i

Gene 1 FAM 89
Include

Gene 1 VIC 90
Exclude Gene 1
Export to File

[oe 2 Jrumoe 13
VIC 86

Gene 1 [ FAM 87
Reset Color Gene 1 [ vic 88

Gene 1 1 FAM 89
Include

Gene 1 [T vIC 90
Exclude Gene 1 [ FAM 91
Export to File [ vIC 92

The color selection dialog box opens.

> > >
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o Choose a color field to assign a different color to the selected sample(s), for example, red.

Result Table n E

[ 11 ]|
e e | [ [ [ [ [T
e e[ [ [T T T T

The color for the seclected sample(s) changes in the Result Table view and in the Amplification Curves
view.

‘ Run Editor H Sample Editor H Raw Data |
| Endpoint Genotyping | Endpoint Genotyping2

fater (3

nAaeplE! odl» el

2.50

2.00

150

Fluorescence
vIC

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 <40.00 44.00
cyde

@] Fam @] vic

Heat Map [~ E

e Repeat steps 1 to 4 for another group of samples.

26 Exporting result data

You can export the following result data to Microsoft Word or Excel:

» The result table as a text file.

» The result graphs as a PNG file, GIF file, or text file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results”.
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Experiment overview

3 Relative quantification

Relative quantification compares the levels of two different gene sequences in a single sample, for exam-
ple, target gene of interest and a reference gene, and expresses the result as a ratio. For comparison pur-
poses, the reference gene is known to be present in constant numbers under all test conditions. This ref-
erence gene provides a basis for normalizing sample-to-sample differences.

The ratio of target gene to reference gene is a relative, dimensionless number, that is meaningful only
when compared between samples. In addition to calculating sample-specific ratios, a normalized ratio is
calculated by defining a "run calibrator" sample. The run calibrator is typically a positive sample with a
stable ratio of target to reference. Its value is used to normalize all samples within one run, and also to
provide a constant calibration point between several runs.

In addition to normalization, it is frequently required to measure the gene expression of each sample and
each gene at different times or under different conditions. To generate a meaningful result, the sample-
specific measurements are normalized to a common basis, that is, a certain experimental condition, to
provide a scaled ratio. This condition is specified as the "study calibrator" condition.

For detailed information on relative quantification analysis, refer to the
LightCycler® 96 System Operator’s Guide, chapter A, section "Analysis principles”.

3.1 Experiment overview

The following example describes how to set up, run, and analyze a gene expression assay. It comprises
three samples tested at three different times (that is, at the three conditions 0 hours, 1 hour, and 2 hours),
one target gene and one reference gene.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white. Each sample is set up in dupli-
cate.

Samples cDNA samples.
Three samples are tested at three different times.

Reagents » FastStart Essential DNA Probes Master (2 x conc.)
Target primer mix, 5 pM (10 x conc.)

Target hydrolysis probe, 10 pM (50 x conc.)
Reference primer mix, 5 uM (10 x conc.)

vvvyy

Reference hydrolysis probe, 10 pM (50 x conc.)
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3.2 Setting up the samples

To set up the samples:
> Set up the sample dilutions, see section Sample dilution below.
» Include a no template control (NTC), see section Controls below.

> Prepare the PCR mixes, see sections PCR mix for the target gene below, and PCR mix for the reference
gene, on page 100.

> Pipette the sample dilution and the PCR mix, see section Pipetting scherme, on page 100.

> Centrifuge the multiwell plate, see section Centrifugation, on page 101.

° Continously cool the samples during setup by keeping the tubes on ice.

Sample dilution

The 3 human cDNA samples from total RNA (concentration approximately 50 ng/pl) are diluted to a
consistent concentration of 5 ng/pl.

Controls

To ensure an accurate relative quantification analysis, it is highly recommended that you include a no
template control (NTC) in your experiment.

PCR mix for the target gene

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 ul reaction. The PCR mix
volume is 15 pl for a subsequent sample input of 5 pl per reaction.

Component Concentration Volume Final conc.
Water, PCR grade 2.6 pl

FastStart Essential DNA Probes Master 2 x conc. 10 pl 1 x conc.
Primer mix for target gene 10 x conc. 2.0 pl 500 nM each
UPL Probe for target gene (FAM) 50 x conc. 0.4 pl 200 nM
Total volume (without sample cDNA) 15 pl
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PCR mix for the reference gene

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 15 pl for a subsequent sample input of 5 pl per reaction.

Component Concentration Volume Final conc.
Water, PCR grade 2.6 pl

FastStart Essential DNA Probes Master 2 x conc. 10 pl 1 x conc.
Primer mix for reference gene 10 x conc. 2.0 pl 500 nM each
UPL Probe for reference gene (FAM) 50 x conc. 0.4 pl 200 nM

Pipetting scheme

Pipette 15 pl of the PCR mix for the target gene into 20 wells, rows A and B, columns 1 to 10 of the mul-
tiwell plate according to the following scheme.

Pipette 15 pl of the PCR mix for the reference gene into 20 wells, rows C and D, columns 1 to 10 of the
multiwell plate according to the following scheme.

Pipette 5 pl of cDNA sample into the corresponding wells according to the following scheme.

For the NTCs, pipette 5 pl of water (instead of cDNA sample) into the corresponding wells in column 10
according to the following scheme.

00 0 0

I [ 20 O O T

/.\| Sample1l Sample2 Sample3 Samplel Sample2 Sample3 Samplel Sample2 Sample3 NTC
0h 0h 0h 1h 1h 1h 2h 2h 2h

:§ Samplel Sample2 Sample3 Samplel Sample2 Sample3 Samplel Sample2 Sample3 NTC
0h 0h 0h 1h 1h 1h 2h 2h 2h

¢4 Samplel Sample2 Sample3 Samplel Sample2 Sample3 Samplel Sample2 Sample3 NTC
0h 0h 0h 1h 1h 1h 2h 2h 2h

b)| Samplel Sample2 Sample3 Samplel Sample2 Sample3 Samplel Sample2 Sample3 NTC
0h 0h 0h 1h 1h 1h 2h 2h 2h
e o b

o P
o ¢ 1 o r b
W J . ' | | | | | ||
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Centrifugation

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

e Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.
Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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3.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

Run a standard PCR profile for hydrolysis probes including a 2-step amplification program. The experi-
ment includes the run parameters for the temperature profile, the detection format, and the reaction vol-
ume. These parameters are listed in the following tables.

Temperature profile

° For detailed information on how to program a temperature profile, see one of the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.

For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating and cooling cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode

Preincubation 1 44 600 95 None
2-step 45 4.4 10 95 None
amplification

2.2 30 60 Single
Cooling 1 2.2 30 40 None

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating and cooling (Ramp (°C/s)), the default values are used in this example.

For the steps of the amplification program, the following default settings are used in this example:
» LightCycler® 96 Application Software: For Gradient and Touch down, the default settings are used.
» For Mode, the default Standard option is used.

In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

PP

00:00:00 00:10:00 00:20:00 00:30:00

00:40:00 00:50:00 01:00:00
Estimated Time [hh:mm:ss]
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Detection format

Selecting the dye (FAM) for this mono-color experiment determines the channel combination for the
measurement during the run. For all other parameters, the default values are used in this example.

For detailed information on how to specify the detection format, see one of the following sections:

For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel:

Dye Channel
FAM 470/514

Reaction volume

As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

For detailed information on how to specify the reaction volume, see one of the following sections:
For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex- \_,/
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-

periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl

Experiment run

Once you have set up the samples and defined the experiment run parameters,you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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3.4 Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

° The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".
To edit the sample list:
» Clear empty wells to eliminate them from the analysis, see section Enipty wells below.
Edit the sample names, see section Sarmiple names, on page 105.
Edit the sample types, see section Sample types, on page 106.

Assign a gene for the dye, see section Gene assignment, on page 107.

vV v.v vy

Specify the three conditions for each sample, see section To specify the conditions, on page 107.
Empty wells

° For detailed information on how to clear empty wells, see section To clear empty wells, on page 51.

For this example, clear the following wells (see also the multiwell plate image below):
» Columns 11 to 12
» RowsEto H

I I IS (NN N R N N N NN T
Sample 1 | Sample2  Sample3 | Sample4 Sample5 Sample6 Sample7 | Sample8 Sample 9 | Sample 10
None None None None None None None None None

Sample 13| Sample 14 Sample 15 | Sample 16 Sample 17| Sample 18 Sample 1 Sample 20 Sample 21 | Sample 22
None None None None None None None None None None

Sample 25 Sample 26 Sample 27 | Sample 28 Sample 29| Sample 30 Sample 31 Sample32 Sample33 Sample 34
None None None None None None None None None None

Sample 37 Sample 38 Sample33 | Sample4) Sample4l Sample42 Sample43 Sample44 Sample45 | Sample 46

I None None None None None None None None None None
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Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

NTC For the negative control in column 10

Samplel For the unknown samples in columns 1, 4, and 7
Sample2 For the unknown samples in columns 2, 5, and 8
Sample3 For the unknown samples in columns 3, 6, and 9

IS Y NNEN N B N B N N T
I

Sample1 | Sample2 = Sample3 | Samplel Sample2 Sample3 | Samplel Sample2 | Sample3 NTC

None None None None None None None None None None

U u U u u U u U u U
Samplel | Sample2 Sample3 | Samplel Sample2 Sample3 | Samplel Sample2 | Sample3 NTC
None None None None None None None None None None

None None None None None None None None None None

Sample 1 | Sample2 Sample3 | Samplel | Sample2 Sample3 | Samplel Sample2 | Sample3 NTC
None None None None None None None None None None

Sample 1 | Sample2 Sample3 | Samplel | Sample2 Sample3 | Samplel Sample2 | Sample3 NTC
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Sample types

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply (see also the multiwell plate image below):

Type Samples in the plate view

Negative control For the samples NTC

Unknown (default) For the samples Samplel to Sample3

-l ] 2 s T4 T s b s | 7 | e [ s [ o [ u ] 2]
— ]
NTC

Sample2 Semple3 | Samplel Sample2 Sample3 = Samplel Sample2 | Sample3

None None None None None None None None None

U U U U U U U U U
Sample 1 | Sample2 Sample3 | Samplel Sample2 | Sample3 | Samplel Sample2 | Sample3 NTC
None None None None None None None None None None

U U U U U U U U U
Sample 1 | Sample2 Sample3 | Samplel Sample2 | Sample3 | Samplel Sample2 | Sample3 NTC
None None None None None None None None None None

N T T TR RV SR MR M R R

Sample 1 | Sample2 Sample3 | Samplel Sample2 | Sample3 | Samplel Sample2 | Sample3 NTC
None None None None None None None None None None

0 unown [l stencard [ Positve control [l Negstve control [ on reverse ransaription control
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Gene assignment

For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view
Gene 1 (target gene) FAM For the samples in the rows A and B
Ref 1 (reference gene) FAM For the samples in the rows C and D

-]+ P 1 s ]+ ] s b e ] ] [ o Fow [ul ]
v 1 o 1 v [ v [ v Fp v | o | v [ v | - |

Sample3 Sample2 | Sample3 | Samplel Sample2 = Sample3  Samplel Sample2 | Sample3 NTC

Genel  Genel | Genel  Genel  Genel  Genel  Genel  Genel | Genel | Genel

u v
Sample2 | Sample3 | Samplel Sample2 | Sample3 Samplel Sample2 | Sample3 NTC
Gene 1 Gene 1 Genel Gene 1 Genel Gene 1 Gene 1 Genel Gene 1

I
sample 2 || Sample 3 || Sample 1 || Sample 2 || sample3 || Sample 1 || sample2 || Sample NTC
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1

.
M| sample 1 || Sample 2 || sample3 |f Sample 1 || Samole 2 | Sample 3 | sample 1 Sample 2 || Sample 3 NTC
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1

To specify the conditions

o In the multiwell plate image, select columns 7, 2, and 3.

Plate Id | <one >
|+ 1 s [« | 7 ] s 1 o | o Pu ] o2l ]
I

Samplel Sample2 Sample3 Samplel  Sample2 Sample3 | NTC
Genel | Genel  Genel | Genel | Genel  Genel | Genel

u U U u U u
Samplel Sample2 Sample3 Samplel  Sample2 Sample3 | NTC
Genel | Genel  Genel | Genel | Genel  Genel | Genel

u U U u U u
Samplel Sample2 Sample3 Samplel Sample2 Sample3 | NTC
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref1

u U U u U u
Samplel Sample2 Sample3 Samplel Sample2 Sample3 | NTC
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref1

00 vnkeonn [ stenderd [ Positve cortrol [ veastve contral [T Nen reverse transaiption control

> > >
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e In the Reaction Properties window area, choose the Condition Name text field.

Type in 0 h.
The condition 0 h is assigned to all selected samples.

‘ Run Editor Raw Data H Analysis ‘

Plate Id |<rione>

3

U u
Sample1 Sample2 Sample3 = Samplel  Sample2 Sample3 | NTC 7
Genel  Genel  Gemel  Genel | Gemel  Genel | Genel S
T = | |
Sample1 Sample2 Sample3  Samplel | Sample2 Sample3 | NTC Free =S - |

Genel  Genel  Gemel  Genel | Genel  Genel | Genel

we: [
v prepoes: ()
sample 1 = Sample2 Sample3 Samplel | Sample2  Sample3 NTC

Ref 1 Ref1 Ref 1 Ref 1 Ref 1 Ref 1 Refl Concentration : - -

Sample? || Sample3 | Sample1 ~Sample2z = Sample3 = Samplel | Sample2 | Sample3 NTC Bz
Bl ref1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref1
Fan ErT— |

£
Condition
I Name :
I Replicate Group
H

[0 vk [ stercerd [ positve conrol [ vesztve contral [T Nen reverse transaription control

o As described in steps 1 to 3, assign the condition 7 A to all wells in columns 4, 5, and 6.

e As described in steps 1 to 3, assign the condition 2 A to all wells in columns 7 8, and 9.

I IR T N BN A N T

U U U U U U U

Sample1 | Sample2  Sample3 | Samplel Sample2 = Sample3 | Samplel Sample2 | Sample3
oh oh 1h ih 1h 2h 2h 2h
Genel  Genel | Genel  Genel | Genel  Genel  Genel | Genel

] U ] U ] ] U ]
Samplel | Sample2 Sample3 | Samplel Sample2 = Sample3 | Samplel Sample2 | Sample3
oh oh oh 1h 1h 2h 2h 2h
Genel = Genel  Genel | Genel Genel  Genel  Genel | Genel
U ] U ] U ] ] U ]
Samplel | Sample2 Sample3 | Samplel Sample2 = Sample3 | Samplel Sample2 | Sample3

Oh Oh 1h 1h 2h 2h 2h
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1
] U ] U ] ] U ]
Sample2 Semple3 | Samplel Sample2 = Sample3 = Samplel Sample2 | Sample3
Oh Oh 1h 1h 2h 2h 2h
Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1 Ref 1

Gene 1
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3.5 Analyzing the results

° For detailed information on the ‘Analysis’ tab, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Relative quantification”.

For detailed information on working with tables and graphs, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions".

Relative quantification compares the levels of two different gene sequences, that is, the target gene of in-
terest and a reference gene, in a single sample, and expresses the final result as a ratio of these genes.

To analyze the calculated results of the relative quantification application:

> Create the relative quantification analysis, see section Creating the analysis below.

> Specify the settings for the relative quantification analysis, see section Analysis settings, on page 111.

» In the different views of the Rel Quant tab, check the analysis results and customize the result data if
necessary:

For the Amplification Curves view, see section Amplification curves, on page 113.
For the Ratio Bars view, see section Ratio bars, on page 113.
For the Heat Map view, see section Heat map, on page 117.

For the Result Table view, see section Result table, on page 118.

vV v.v Vv

For the Cq Bars view, see section Cq bars, on page 77.

3.5.1 Creating the analysis

To create the relative quantification analysis

o Open the Analysis tab.

e In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help

RhwEBRBBE =R

Run Editor | Sample Editor | Raw Data Add Analysis l

The Create New Analysis dialog box opens.
e Choose Rel Quant.

Crezte New Analysis

() Abs Quant
(| Endpoint Genotyping
High Resolution Melting
¢ Qualitative Detection
@ Rel Quant

Tm Calling

Analysis Name  [JE e ET

L oK ) |.L Cancel

> > >
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° Choose OK.
The Rel Quant tab displays three different views for the experiment using default values:
» Amplification Curves
»  Heat Map
> Result Table

The ‘Ratio Bars’ view is empty until you specify the analysis settings for the relative quantifica-
tion analysis, see section Analysis settings, on page 111.

‘ Run Editor H Sample Editor H Raw Data |

Ampification Curves | ([ Ratio Bars (=
OllrprPlE! £ Pl

Fluorescence

No Rel Quant Settings defined.
Define Settings in Settings Dialog.

400 800 1200 1600 2000 2400 2800 3200 3600 40.00 44.00
cyde
[¥] Fam
Heat Map [~ E Resuit Table [~ E

HEEEEEEETD

®
£

@l ©Cq OF O Fag [ r— — = “‘hﬂ
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3.5.2 Analysis settings

In this example, specify the following settings:
» The reference gene.
» The study calibrator condition.

> For Efficiency, the default values are used, as no standard curve was calculated.

To specify the reference gene

o In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

RasERRBB @G E®G

Analysis Settings |

“ Run Editor || Sample Editor || Raw Data
[Eee=rmesees= |

The Rel Quant Settings dialog box opens.
o On the Genes tab, select the Reference check box for Ref 1.

Rel Quant Settings

W amples " Conditions |
|m Reference | Removed Ef-ﬁuj
2.00

L oK ) |.L Cancel

Choose OK.
The gene Ref 1 is specified as the reference gene.
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To specify the study calibrator condition

The study calibrator condition is used to normalize all sample-specific measurements to a common basis.

o In the Rel Quant Settings dialog box, choose the Conditions tab.

Rel Quant Settings

Samples " Condlitions |

| [Name | Reference
The Conditions tab opens.
e On the Conditions tab, select the Study Calibrator check box for the condition 0 h.

e [[Minimal EPF_|

Removed Ef‘ﬁleI'll:"r'

Rel Quant Settings

Eo o |

o [oame —————
1

2 ih [ [
3 2h [ [

Choose OK. The condition O h (0 hours) is specified as the study calibrator condition.

Results are recalculated based on the relative ratio measured for each sample at the study calibrator
condition, that is, the start of the experiment.

The Ratio Bars chart is displayed.

mpification Curves [-[O] Ratio Bars HE=
Dalrrle PLRIEIL

6.000E-2
4.400
4.800E-2 . oh
3.600E-2
M i
2400E-2
M zn
1.200E-2
0.000E+0

3.300

Relative Ratio

2200

Fluorescence

1.100

0.000

400 8.00 1200 1600 20.00 2400 28.00 3200 3600 40.00 44.00

Gene |
ample 2
Gene 1
Sample 3
Gene 1

@
=

£

=
@

Cyde
V] Fam ©
@ sample, Gene
HeatMap B E Result Table [~ | E
B EES W oo
AT [ 1] I vecetve : = :
0= Ea Sample 1 Gene 1 oh 2521 25
EEEEEEEEEEE e = - ez et o N
O O L = e e @
] = ———— -
. [} AS Sample 2 Gene 1 1h 24.25 24
H . [ T Sample 3 Gene 1 1h 2377 23
| . Sample 1 Gene 1 zh %6.12 %
H -] . [~ ] A8 Sample 2 Gene 1 2h 2.74 2
s Sample 3 Gene 1 2h 242 2
© Fam @cal ©cq OFF O Fag Ii — — l,ll
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3.5.3 Amplification curves

On the Rel Quant tab, amplification curves display the fluorescence intensity against the number of cycles
in the amplification program. There is one curve for each sample that has a gene labeled with the selected
dye.

Amplification Curves n E
DdlprE

4.40
3.30
2.20

Fluorescence

110

0.00

4.00 8.00 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 4400
Cycle
FAM

o Check the amplification curves chart for correct amplification of target gene Gene 1 and reference gene
Ref 1.

e Optional: For better distinction, customize the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.

3.5.4 Ratio bars

The Ratio Bars chart shows the corresponding ratio for each gene, sample, and condition. Each bar repre-
sents a ratio. The Relative Ratio chart is displayed by default.

For detailed information on the possible ratios, refer to the LightCycler® 96 System Operator’s Guide,
chapter A, section "Relative quantification analysis".

Ratio Bars n E
PPIEIL

6.000E-2

4.800E-2 W o
3.600E-2

B in
2.400E-2

M zh
1.200E-2
0.000E+0

Sample, Gene

Relative Ratio

Sample 1
Gene 1
Sample 2
Gene 1
Sample 3
Gene 1
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To customize the visualization in the Ratio Bars chart

o Choose the Data Visualization icon.

Ratio Bars n E
P PE
Data Visualization
6.000E-2
o 4.800E-2
E 3.600E-2 II o
Ea M :h
" 2.400E-2
2 2h
120082 u
0.000E+0

Sample 1
Gene 1
Sample 2
Gene 1
Sample 3
Gene 1

Sample, Gene

The Data Visualization dialog box opens.

e In the Order By section, choose Sample and then the up arrow to move the item to Position 1.

Data Visualization X
¥ Axis Scaling Error Bars
@ Linear
l_ Show Error Bars
O Logarithmic
Display Ratio Order By
® Relative || Dimension

Gene

O Normalized

O Scaled

L oK ) |.L Cancel

Sample is moved up to Position 1.
This means that the bars in the chart are ordered according to the following priority:

> 1:samples
> 2:genes
» 3: conditions

> > >
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e In the Error Bars section, select the Show Error Bars option to display error bars in the Ratio Bars chart.

Data Visualization

¥ Axis Scaling Errgr Bars
@® Linear

O Logarithmic

Display Ratio Order By

@ Relative

O Normalized

O Scaled

o In the Display Ratio section, select Scaled, as a study calibrator for calculating scaled ratios is used in
this example (see section 7o specify the study calibrator condition, on page 112).

Data Visualization X

¥ Axis Scaling Error Bars

@ Linear

O Logarithmic

Digplay Ratio

Relative

MNormalized

Scaled

L oK ) |.L Cancel

° If no study calibrator condition is specified, keep the default option 'Relative’ in the ‘Display Ratio’
section. Then the chart shows bars for all ratios.

> > >
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Choose OK

Results are recalculated based on the relative ratio measured for each sample at the study calibrator
condition, that is, the start of the experiment.

The Scaled Ratio chart is displayed. This chart shows no bars for the study calibrator (condition 0 h).

Ratio Bars n E
PARIEI

2400E+0
1.800E+0 . 1h
1.200E+0

B :h
6.001E-1
0000540 N

w
Gene, Sample

Scaled Ratio

Gene 1
Sample 1
Gene 1
ample 2
Gene 1
Sample 3

» Sample T: The scaled ratio for gene 1 after two hours (condition 2 h) is higher than the scaled ratio
after one hour (condition 7 h).

»  Sample 2: The scaled ratio for gene 1 after two hours (condition 2 h) is lower than the scaled ratio
after one hour (condition 7 h).

»  Sample 3: The scaled ratio for gene 1 after two hours (condition 2 h) is higher than the scaled ratio
after one hour (condition 7 h).

Optional: For better distinction, modify the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.
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3.5.5 Heat map

The heat map shows an image of the multiwell plate used in the experiment for the specified channel
(FAM).

o A heat map only displays the samples contained in the sample list. Samples not in the list (that is,
cleared wells and removed samples and genes) are displayed in white and samples excluded from cal-
culation are displayed in gray.

To display the sample name, gene name, and condition name for each sample, you can enlarge the heat
map to fill the entire working area using the E button.

--------- :

o

[¥] Sample Name
[¥] Gene Name
[¥] Condition Name

©
z

@cal ©cq OFEF O Fag

In this example the Call heat map is displayed. It shows the Call status of all samples contained in the sample
list.

» The samples in columns 1 to 9 are green, that is, Positive.
» The NTCs in column 10 are red, that is, Negative.
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3.5.6 Result table

The result table displays the calculated data results of the relative quantification on two different tabs.

» The All Data tab shows the values for Ratio and Scaled Ratio, each with the corresponding errors.

Result Table n E

StatisticData |

E AL 1.337 E—2| 1.966 E-4 B B
B~ 4.239E2 8.311E-4 - -
B = 3.955E-2 7.755E-4 . _
| [—-— 1.971E-2 2,898 E4 = =
B~ 1.209E-2 1.185E-4 - _
| (- 1.217E-2 1.193E-4 - _
B v 3.691E-2 3.618E4 . _
- 8.699E-3 4,263E-5 - _
| [ 4.870E-2 9,547 E-4 - -
B o 0.000E+0 = - _
B ~ 1.463E-2 2,151E4 . _

A7 4 C17ED a ii i - -

» The Statistic Data tab summarizes all data for samples in replicate groups.

Result Table n E

Gene Name

Condition Mame

Sample Mame

Sample 1 Gene 1 1.398E-2 9,
Sample 2 Gene 1 4,374E-2 2
Sample 3 Gene 1 4.011E-2 1
Sample 1 Gene 1 1h 1.858 E-2 L
Sample 2 Gene 1 1h 1.337E-2 1
Sample 3 Gene 1 1h 1.217E-2 1T
Sample 1 Gene 1 2h 3.627E-2 9.f
Sample 2 Gene 1 2h 8.912E-3 3.0
Sample 3 Gene 1 2h 4,921E-2 1.2
NTC Gene 1 =

Sample 1 Ref1 oh -

I . ii ii Carmnla 7 Daf 1 nh - °

For detailed information on all calculated results displayed in the ‘Result Table’ view, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Relative quantification”.

o In the Result Table view, check if the results show the expected dynamic range.

3.5.7 Cq bars

The display of the Cq bars in relative quantification analysis corresponds to their display in absolute
quantification analysis. For detailed information, see section Cq bars, on page 77.
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3.6 Exporting result data

You can export the following result data to Microsoft Word or Excel:

» The result table as a text file.

» The Amplification Curves chart and the Standard Curves chart as a PNG file, GIF file, or text file.
» The Ratio Bars chart as a PNG file or GIF file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results".
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4 Qualitative detection

Qualitative detection is used to analyze the presence of a target nucleic acid in combination with an inter-
nal control (IC) nucleic acid. A qualitative detection analysis can be performed on any experiment con-
taining an amplification program.

The internal control serves as an amplification control, allowing monitoring of PCR inhibitors and of the
reliability of purification and amplification processes. The internal control might be RNA or DNA, de-
pending on the type of the target nucleic acid. During PCR, the internal control is amplified with a sepa-
rate set of primers.

For detailed information on qualitative detection analysis, refer to the
LightCycler® 96 System Operator’s Guide, chapter A, section "Analysis principles”.

4.1 Experiment overview

The following example describes how to set up, run, and analyze a qualitative detection experiment. The
detection of the target nucleic acid is based on an internal control amplified in the same reaction well
(dual-color mode).

For the Target gene a FAM-labeled hydrolysis probe is used, for the IC gene a Yellow555-labeled hydroly-
sis probe is used. One positive control and one negative control for Target and IC are used as experiment
controls.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white. Each sample is set up in dupli-
cate.

Samples DNA samples

FastStart Essential DNA Probes Master (2 x conc.)

Target primer mix, 5 uM (12.5 x conc.)

Target hydrolysis probe (UPL Probe, FAM-labeled), 10 pM (50 x conc.)
IC primer mix, 20 uM (50 x conc.)

IC hydrolysis probe (UPL Probe, Yellow555-labeled), 10 pM (50 x conc.)

Reagents

vVvVvyvVvyyVvy y

4.2 Setting up the samples
Sample dilution
The human genomic DNA samples are diluted to a concentration of approximately 5 ng/pl.

° Continuously cool the samples during setup by keeping the reaction tubes on ice.

Controls
To ensure an accurate qualitative detection analysis, it is highly recommended that you run both the pos-

itive control for the Target gene and the positive control for the IC gene in the same setup as the unknown
samples. This means that both DNAs are amplified in the same well of the multiwell plate.

LightCycler® 96 System, User Training Guide V2.0




Qualitative detection

Setting up the samples

PCR mix

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 19 pl for a subsequent sample input of 1 pl/reaction.

Component Concentration Volume Final conc.
Water, PCR grade 6.2 pl

FastStart Essential DNA Probes Master 2 x conc. 10 pl 1 x conc.
Primer mix for Target gene 12.5 x conc. 1.6 pl 400 nM each
UPL Probe for Target gene (FAM) 50 x conc. 0.4 pl 200 nM
Primer mix for IC gene 50 x conc. 0.4 pl 400 nM each
UPL Probe for IC gene (Yellow555) 50 x conc. 0.4 pl 200 nM

Pipetting scheme

0 Pipette 19 pl of the PCR mix into 18 wells of the multiwell plate according to the following scheme.

o Pipette 1 pl of sample into the corresponding wells according to the following scheme (each in dupli-
cate).

e For the positive control, use similar amounts of Target DNA and IC DNA; for the NTC, pipette 1 pl of wa-
ter (instead of DNA sample) into the corresponding wells according to the following scheme.

Centrifugation

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

e Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.
Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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4.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

The experiment includes the run parameters listed in the following tables.

Temperature profile

° For detailed information on how to program a temperature profile, see one of the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.
For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode
Preincubation 1 44 600 95 None
2 Step Amplifi- 45 4.4 10 95 None
cation .
22 30 60 Single

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating (Ramp (°C/s)), the default values are used in this example.

For the steps of the amplification program, the default settings are used in this example. For Mode, the
default Standard option is used.

In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

»P

00:00:00 00:10:00 00:20:00 00:30:00 00:40:00 00:50:00 01:00:00
Estimated Time [hhimmiss]

LightCycler® 96 System, User Training Guide V2.0




Qualitative detection

Experiment run parameters

Detection format

Selecting the dyes FAM and Yellow555 for this dual-color experiment determines the channel combina-
tion for the measurement during the run. For all other parameters, the default values are used in this ex-
ample.

° For detailed information on how to specify the detection format, see the following sections:
For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.
For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel combination:

Dye Channel
FAM 470/514
Yellow555 533/572

Reaction volume

As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

For detailed information on how to specify the reaction volume, see one of the following sections:

For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-
periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl
Experiment run

Once you have set up the samples and defined the experiment run parameters, you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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4.4 Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".
To edit the sample list:
» Clear empty wells to eliminate them from the analysis, see section Enipty wells below.
Edit the sample names, see section Sarmiple names, on page 125.
Edit the sample types, see section Sample types, on page 126.

Assign the genes to the dyes, see section Gene assigniment, on page 127.

vV v.v Vv

Check if the replicate groups are correctly assigned to all samples, see section Replicate groups, on
page 67.

Empty wells

° For detailed information on how to clear empty wells, see section To clear empty wells, on page 51.

For this example, clear the following wells (see also the multiwell plate image below):
» Column 1

» Columns 6 to 12

» Wells B4 to H4 and B5 to H5

[ IS AREN IR B BN BN BN BN IR BN N B

. Sample2  Sample3 Sample4 Sample 5
. None None None None
u u
Sample 14 Sample 15
None None
u u
Sample 26 Sample 27
None None
u u
3 Sample 38 Sample 39
: None None
u u
Sample 50 Sample 51
None None
u u
Sample 62 Sample 63
=
None None
u u
Sample 74 Sample 75
None None
u u
Sample 86 Sample 87
H
None None
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Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

S1 For the unknown samples in wells A2 and A3
S2 For the unknown samples in wells B2 and B3
S3 For the unknown samples in wells C2 and C3
S4 For the unknown samples in wells D2 and D3
S5 For the unknown samples in wells E2 and E3
S6 For the unknown samples in wells F2 and F3
S7 For the unknown samples in wells G2 and G3
S8 For the unknown samples in wells H2 and H3
Pos Control For the positive control in well A4
NTC For the negative control in well A5
[ I NN IR N IR (N A O N O T
. 51 51 Pos Cont... NTC
. None None None None
52 52
None None
53 53
None None
- =% =4
£ None None
55 55
None None
56 56
F None None
57 57
None None
58 58
A None None
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Sample types

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply:

Type Samples in the plate view

Unknown (default) For the samples S7 to S8
Positive control For the sample Pos Control
Negative control For the sample NTC
I IS IR ENN RN R N 2 N R T
I U N
. s1 51 Pos Cont... NTC
A None None None MNone
52 52
MNone MNone
53 53
MNone MNone
3 4 4
. None None
S5 S5
MNone MNone
F S6 S6
MNone MNone
s7 s7
MNone MNone
H 58
MNone MNone
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Gene assignment

For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view
Target FAM For all the samples
IC (internal control) Yellow555 For all the samples

.
Si  Pos Cont NTC
Target | Target | Target | Target
Ic ic Ic i
s2 52
Target | Target
Ic ic
S3 s3
Target | Target
Ic ic
54
Target
ic

[NES IEN NN I RNEN S 2 I N
T I I
51

L=Tes [~ wielea =1
o e Fa e a0

g ol fs S 58 afdBs il Sa &

& & & & &

7 7 7 7

Ad ol B8 S B afd B8 «

S S S S

Replicate groups

The LightCycler® 96 Application Software automatically groups samples into replicate groups, provided
they have identical values for the following properties:

> Sample name

» Sample type

» Concentration
>

Gene name
Each replicate group is named according to the top leftmost of the grouped samples.

° Changing one of these properties removes the corresponding sample from the replicate group.

0 Check if the multiwell plate image displays the same replicate groups for samples with identical values.
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4.5 Analyzing the results

° For detailed information on the ‘Analysis’ tab, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "Qualitative detection”.

For detailed information on working with tables and graphs, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions”.
To analyze the calculated results of the qualitative detection application:
> Create the qualitative detection analysis, see section Creating the analysis below.

> Optional: Specify the settings for the qualitative detection analysis, see section Analysis settings, on
page 130.

» In the different views of the Qualitative Detection tab, check the analysis results and customize the re-
sult data if necessary:

For the Amplification Curves view, see section Amiplification curves, on page 131.

v

For the Heat Map view, see section Heat map, on page 131.
» For the Combined Call Heat Map view, see section Combined call heat map, on page 132.
» For the Result Table view, see section Result table, on page 133.

4.5.1 Creating the analysis

To create the Qualitative Detection analysis

o Open the Analysis tab.

e In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help £
RasEHRBE G

Run Editor | Sample Editor | Raw Data |ENEIETH Add Analysis l

The Create New Analysis dialog box opens.
e Choose Qualitative Detection.

Crezte New Analysis

() Abs Quant
(' Endpoint Genotyping
High Resolution Melting
@ Qualitative Detection
() Rel Quant
Tm Calling

LNELS U EL O ualitative Detection
L oK |.L Cancel

o Choose OK.
The Qualitative Detection dialog box opens.

> > >
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e In the Qualitative Detection dialog box, specify the analysis-specific settings:
» Under Target and internal control in same position?, keep the default option.
» Under Internal Control Dye, select Yellow555.
» Choose OK.

Qualitative Detection X

Target and internal control in same position ?

@ Yes O No

Internal Control Dye

OFAM

e The Analysis tab displays four different views for the experiment using default values:
» Amplification Curves
» Combined Call Heat Map
» Heat Map
> Result Table

| Run Editor | Sample Editor | Raw Data

Amplification Curves HE Combined Call Heat Map !E
n@ e LlE - B . -
— -
H Tnvaiid
2.000 ! [ nconsistent
3
g o v
5
2 Looo
3
&
0.500
0.000 2.000 H
4.00 8.00 1200 16.00 20.00 2400 28.00 32.00 36.00 40.00 <44.00
cyde
@ FAM () YelowSss

FAM Yelowsss &

Heat Map [~ E Result Table B E
- | RIS . oo e ] ]
Bl e Targe 27.05 Positive
51 Internal Control ~ 26.65  Positive
E Invald 51 Target Target 26.92 Positive
! B v st 1c Intemal Contral 26,21 Positive
Pos Control Target Target 26.95 Positive
Pas Control c Internal Contral 26,54 Positive
E NTC Target Target - Negative
NTC i Internal Contral - Negative
= 52 Target Target 27.09 Positive
52 Ic Internal Control - Negative
i (-] ] 52 Target Target 27.18 Positive
@) @ cal ) Cq (O EPF (O Flag I ] B3 §2 c Internal Contral - Negative uﬂ
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4.5.2 Analysis settings

Optional: To specify the analysis settings

o In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

RasERBE R FE

Analysis Settings |

The Qualitative Detection Settings dialog box opens.

‘| Run Editor | Sample Editor | Raw Data [[JNEIEE
o ]

Qualitative Detection Settings

| |.L Cancel

In the Qualitative Detection Settings dialog box, specify the analysis-specific settings, for example:
» On the Genes tab, modify the value of the Minimal EPF, if applicable.
» On the Samples tab, remove samples from the analysis, if applicable.
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4.5.3 Amplification curves

On the Qualitative Detection tab, amplification curves display the fluorescence intensity against the num-
ber of cycles in the amplification program. There is one curve for each sample that has a gene labeled with
the selected dye.

Amplification Curves n E
b e rlE

2.000
1.500

1.000

Fluorescence

0.500

0.000 200

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

FAM Yellowsss

o Optional: For better distinction, change the colors of the curves, for example, color all curves for the
gene Target in one color, and the curves for the gene /C in another, selecting the appropriate genes in
the result table.

For detailed information on how to change the color of the curves, see section 7o change the color of the
samples, on page 74.

o Optional: For better distinction, customize the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.

e Check the Amplification Curves chart for correct amplification.

4.5.4 Heat map

The heat map shows an image of the multiwell plate used in the experiment for the specified channel. In
this example, the heat map for FAM is displayed.

° A heat map only displays the samples contained in the sample list. Samples not in the list (that is,
cleared wells and removed samples and genes) are displayed in white and samples excluded from cal-
culation are displayed in gray.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

| I 2 IR N T T T . e
B e

Invalid

-

[¥] Sample Name
[¥] Gene Name
[¥] Condition Name

© FAM O velowsss @cal Ocq OFF O Fag
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In this example the Call heat map is displayed. It shows the Call status of all samples contained in the sample
list:

» The samples A2, A3, A4, B2, B3, C2, D2, D3, and E2 are green, that is, Positive.

» The samples A5, C3, E3, F2, F3, G2, G3, H2, H3, and the NTC A5 are red, that is, Negative.

455 Combined call heat map

The combined call heat map shows an image of the multiwell plate used in the experiment. It reports re-
sults as a combined call by combining the individual calls of both genes, Target and IC.

The following basic result types are reported:

Combined call result type Meaning

Positive Target call positive, IC call positive or negative.
Negative Target call negative, IC call positive.

Invalid Target call negative, IC call negative.
Inconsistent One of the following result combinations applies:

> Target replicate calls positive and negative, inde-
pendent of IC replicate calls.

» All Target replicate calls negative, IC replicate calls
positive and negative.

A combined call heat map only displays the samples contained in the sample list. Samples not in the list
(that is, cleared wells and removed samples and genes) are displayed in white. Controls and Standards,
if applicable, display combined call N/A.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

bined Cal Heat Map

Combredc
IS IENN I I I I SN2 ST SR ST R N .
|

NNNNNN

Sample Name
Gene Name

FAM O Yelowsss

This example shows the combined call result types of all samples contained in the sample list:
» The samples A2, A3, B2, B3, D2, and D3 are green, that is, Positive.

The samples F2 and F3 are red, that is, Negative.

The samples G2 and G3 are yellow, that is, /nvalid.

The samples C2, C3, E2, E3, H2, and H3 are blue, that is, /nconsistent.

The samples A4 and A5 are gray, that is, N/A (not available).

vvVvyy
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4.5.6 Result table

The result table displays the qualitative calls based on the combination of a Target gene call and an IC gene
call (positive, negative, invalid, or inconsistent).

Result Table n m

- Sample Mame ne Mame Gene Type ||m| Combined Result ||n
. 52 Target Target 27.18 Positive Positive None

. 52 ic Internal Control - Megative M/A None

. 53 Target Target 27.22  Positive Inconsistent Replicate group contains positives and negatives.

. 53 ic Internal Control 26,70  Positive M/A None

. 53 Target Target - Megative Inconsistent Replicate group contains positives and negatives.

. 53 ic Internal Control 26,57 Positive M/A None

. 54 Target Target 27.34 Positive Positive Mone

. 54 ic Internal Control  26.67 Positive MjA Replicate group contains positives and negatives.

. 54 Target Target 27.60 Positive Positive Mone

. 54 ic Internal Control - Megative MjA Replicate group contains positives and negatives.

. 55 Target Target 27.21 Positive Inconsistent Replicate group contains positives and negatives.

. 55 Ic Internal Control - Megative NfA Mone

. 55 Target Target - Megative Inconsistent Replicate group contains positives and negatives.

. 55 ic Internal Control - Megative M/A None

. 56 Target Target - Megative Megative Mone

. 56 ic Internal Control  26.90 Positive M/A None

. 56 Target Target - Megative Megative Mone

. 56 ic Internal Control  26.62 Positive M/A None °
0 S ]

For detailed information on all calculated results displayed in the ‘Result Table’ view, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Qualitative detection".

In the Result Table view, check the Failure column for the samples with combined call result type /ncon-
sistent, that is, the samples C2, C3, E2, E3, H2, and H3.

4.6 Exporting result data

You can export the following result data to Microsoft Word or Excel:
> The result table as a text file.
» The result graphs as a PNG file, GIF file, or text file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results".
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5 T,, calling

When performing real-time PCR in the presence of an intercalating dye such as SYBR Green [, the in-
crease in fluorescence is proportional to the amount of newly generated dsDNA. The SYBR Green I dye,
however, binds all dsDNA, including specific and non-specific PCR products. This means that the pres-
ence of primer-dimers and other non-specific products can affect the quality of real-time PCR data pro-
duced using SYBR Green I. This also means that a melting curve analysis after the PCR is essential to verify
product identification.

A melting curve analysis in the presence of SYBR Green I identifies PCR products by GC content and
length. Both parameters determine the melting temperature (T,,) of a DNA fragment. Due to their small
size, primer-dimers usually melt at a lower temperature than the specific PCR product.

For detailed information, refer to the LightCycler® 96 System Operator’s Guide, chapter A, sections
"Detection formats" and "Analysis principles”.

5.1 Experiment overview

The following example describes how to set up, run, and analyze a real-time PCR experiment using the
SYBR Green I detection format. A T, calling analysis for product identification enables the verification of
amplification results.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white. Each sample is set up in dupli-
cate.

Samples 7 DNA samples (unknown concentration)

Reagents » FastStart Essential DNA Green Master (2 x conc.)
» Primer mix (20 x conc.), containing forward and reverse primer, 5 uM each

5.2 Setting up the samples

To set up the samples:

» Include a no template control (NTC), see section Cornfrols below.

» Prepare the PCR mix, see section PCR mix, on page 135.

> Pipette the sample dilution and the PCR mix, see section Pipetting scheme, on page 135.

> Centrifuge the multiwell plate, see section Centrifugation, on page 135.

° Continously cool the samples during setup by keeping the tubes on ice.
Controls

To ensure the absence of contaminating nucleic acids in PCR reagents, it is highly reccommended that you
include a no template control (NTC) in your experiment.
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PCR mix

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 ul reaction. The PCR mix
volume is 15 pl for a subsequent sample input of 5 pl per reaction.

Component Concentration Volume Final conc.
Water, PCR grade 4 pl

FastStart Essential DNA Green Master 2 x conc. 10 pl 1 x conc.
Primer mix 20 x conc. 1pl 0.25 uM each

Pipetting scheme

o Pipette 15 pl of the PCR mix into 16 wells of the multiwell plate according to the following scheme.

o Pipette 5 pl of sample into the corresponding wells according to the following scheme.

e For the NTCs, pipette 5 pl of water (instead of DNA sample) into the corresponding wells according to
the following scheme.

------
Samplel SampIeI----------
Sample2 SampIeZ----------
Sample3 Sample3----------
Sample4 Sample4----------
Sampleb Sample5----------
Sample6 Samplee----------
Sample7 Sample7----------

Centrifugation

IO mM O[] >

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

o Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.
Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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5.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

For an experiment using SYBR Green I, run a PCR profile including a 3-step amplification program and
subsequent melting. The experiment includes the run parameters for the temperature profile, the detec-
tion format, and the reaction volume. These parameters are listed in the following tables.

Temperature profile

° For detailed information on how to program a temperature profile, see the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.
For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating and cooling cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode

Preincubation 1 44 600 95 None
3-step 45 4.4 10 95 None
amplification

2.2 10 55 None

4.4 10 72 Single
Melting 1 4.4 5 95 None

2.2 60 65 None

- 97 Continuous

5 readings /°C
Cooling 1 1.0 30 37 None

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating and cooling (Ramp (°C/s)), the default values are used in this example.

For the steps of the amplification program, the following default settings are used in this example:
> LightCycler® 96 Application Software: For Gradient and Touch down, the default settings are used.
» For Mode, the default Standard option is used.

In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

ey

$0.00

“emperature [°C
8
s

30.00
00:00:00 00:15:00 00:30:00 00:45:00 01:00:00
Estimated Time [hh:mm:ss]
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Detection format

Selecting the dye (SYBR Green I) for this mono-color experiment determines the channel combination
for the measurement during the run. For all other parameters, the default values are used in this example.

For detailed information on how to specify the detection format, see the following sections:

For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel:

Dye Channel
SYBR Green | 470/514

Reaction volume

As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

For detailed information on how to specify the reaction volume, see the following sections:
For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex- \_,/
periment, on page 27.

For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-

periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl

Experiment run

Once you have set up the samples and defined the experiment run parameters,you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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5.4 Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

° The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".
To edit the sample list:
» Clear empty wells to eliminate them from the analysis, see section Enipty wells below.
» Edit the sample names, see section Samiple names, on page 139.
> Edit the sample types, see section Sample types, on page 139.

> Assign a gene for the dye, see section Gene assignment, on page 140.

Empty wells

° For detailed information on how to clear empty wells, see section To clear empty wells, on page 51.

For this example, clear the wells in columns 3 to 12 (see also the multiwell plate image below).

Ut LightCycler® 96 System, User Training Guide V2.0




T, calling

Editing the sample data

Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

NTC For the negative control in wells A1 and A2.

Samplel to Sample7 For the unknown samples in rows B to H.
Each sample is set up in duplicate.

NEN BN N A B N N

NTC

Samplel Samplel

Sample2 Sample2

Rl sample3 Samples

Sampled Sampled

I

Sample5 SampleS

Sample6 Sample§
Pl sample7  Sample7

Sample types

I
.

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply:

Type Samples in the plate view

Negative control For the samples NTC

Unknown (default) For the samples Sample1 to Sample7

sample1 | Samplel
None | None

u U
Sample2 | Sample2

u U
Sample3 | Sample3
None | None

u U
Sample4 | Sampled
None | None

I None None

[l Sample5  Samples
None | None
Sample§ | Sample
None | None

| semple7  sample7
None | None

[ unwown [ stancard [ positve control [l vesstve control | hen reverse transaription control
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Gene assignment

For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view

Gene 1 SYBR Green | For all the samples

[ENE ENN N N N (2 N N N T
]

U
Samplel  Samplel
Genel | Genel

U U
Sample2  Sample2
Genel | Genel

Sample3  Sample3
Genel | Genel

U U
Sampled  Sampled
Genel | Genel

U U
Sample5  SampleS
Genel | Genel

M Samples  Samples
Bl Genet | Gener
I
M| Somple7  Sample7

Genel | Genel

140
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5.5 Analyzing the results

° For detailed information on the ‘Analysis’ tab, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "T,, Calling".

For detailed information on working with tables and graphs, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions".
To analyze the calculated results of the T,, Calling application:
> Create the Abs Quant analysis and the T,,, Calling analysis, see section Creating the analysis below.
> Optional: Specify the melting analysis parameters, see section Analysis settings, on page 143.

» In the different views of the Abs Quant and Tm Calling tabs, check the analysis results and customize
the result data if necessary:

» On the Abs Quant tab, check the amplification curves for plausibility, see section Amplification
curves, on page 144.

» For the Melting Curves view, see section Melting curves, on page 144.

» In the Melting Peaks view, specify a melting peak area, see section To specify the melting peak area
Area 1, on page 145.

For the Heat Map view, see section Heat map, on page 146.

» In the Result Table view, check the melting temperature values, see section Result table, on
page 146.

5.5.1 Creating the analysis
To create the Abs Quant analysis

For detailed information on how to create the Abs Quant analysis, see section To create the Abs Quant
analysis, on page 68.

To create the T, Calling analysis

o Open the Analysis tab.

e In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help L
RasERBBEREB

Run Editor | Sample Editor | Raw Data Add Analysis l

The Create New Analysis dialog box opens.

> > >
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e Choose Tm Calling.

Crezte New Analysis

(] Abs Quant
Endpoint Genotyping

@ Tm Calling

Analysis Name

° Choose OK.
The Tm Calling tab displays four different views for the experiment using default values:
» Melting Curves
> Melting Peaks
»  Heat Map
> Result Table

| Run Editor H Sample Editor H Raw Data

T o |

prmere— H(E) e EE
nEeFple nadere

Fluorescence

0.00

66.00 69.00 7200 7500 78.00 81.00 G84.00 87.00 90.00 93.00 96.00 66.00 69.00 7200 7500 78.00 8100 B84.00 87.00 90.00 93.00 96.00
Temperature Temperature
SYBR GreenT SYBR Green T
Heat Map [ E Result Table [~ | E
EEEEEEREER -
NJA
@ Tm Count (-]
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5.5.2 Analysis settings

Optional: To specify the analysis settings

° In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

RasERBE R EBE

| Run Editor | Sample Editor | Raw Data |fENENE

Analysis Settings |
The Melting Analysis Parameters dialog box opens.
Melting Analysis Parameters ?

x Tempera...

. Area 2 <None> <None> <None>
. Area 3 <None> <None> <None> <None>
. Area 4 <None> <None> <None> <None>
. Area 5 <None> <None> <None> <None>

Los

e In the Melting Analysis Parameters dialog box, specify the analysis-specific settings, for example:

» On the Areas tab, specify the areas where melting peaks are to be called. An area is displayed as a
rectangle which represents a temperature range and a fluorescence threshold.

The temperature and fluorescence settings in the Melting Analysis Parameters dialog box cor-
respond to the area marking in the Melting Peaks graph. For detailed information, see section
Melting peaks, on page 145.

» On the Genes tab, remove a gene from the analysis.
» On the Samples tab, remove samples from the analysis.
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5.5.3 Amplification curves

On the Abs Quant tab, amplification curves display the fluorescence intensity against the number of cycles
in the amplification program. An amplification curves graph is only available when an amplification pro-
gram has been performed.

Amplification Curves n E
DdlprE

10.00 et
8.00

6.00

4.00 i/ /; / ;

0.00

Fluorescence

400 800 1200 1600 20.00 2400 28.00 32.00 3600 40.00 44.00
Cycle
[¥] SYBR. Green I

o Check the Amplification Curves chart for correct amplification.

e Optional: For better distinction, customize the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.

5.5.4 Melting curves

On the Tm Calling tab, melting curves show the raw fluorescence intensity against the temperature in °C.

Melting Curves n E

66.00 69.00 72.00 7500 78.00 81.00 8400 87.00 90.00 93.00 96.00
Temperature

SYBR Green I

o Optional: For better distinction, customize the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.
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5.5.5 Melting peaks

The melting peaks graph displays the first negative derivative of the fluorescence with respect to the tem-
perature in the melting program (-dF/dT). The graph shows a single melting peak, meaning that no addi-
tional by-products are detected in the experiment.

a Optional: For better distinction, customize the y axis scaling.
For detailed information on how to modify the scaling of the y axis, see section Optional: To modify the y
axis scaling, on page 71.

To specify the melting peak area Area 1

The area marking in the melting peaks graph corresponds to the settings on the ‘Areas’ tab in the ‘Melt-
ing Analysis Parameters’ dialog box, see section Analysis settings, on page 143.

o In the Melting Peaks view, choose Area Marker to indicate that a marking action follows.

Melting Peaks n E

Bt P LrRIE

0.02

-dFfdT

0.01

0.00 - e

66.00 69.00 72.00 75.00 73.00 81.00 8&4.00 87.00 90.00 93.00 96.00
Temperature

SYBR Green I

e To specify the melting peak area Area T
» Move the cursor to the point for the top left corner of the area.

» Hold down the left mouse button and drag the cursor to the point for the bottom right corner of the
area.

» Release the mouse button.

Melting Peaks n E
nadlere
Y
0.02
5
-u: 0.01
0.00 -

66.00 69.00 72.00 75.00 73.00 81.00 8400 &7.00 90.00 93.00 96.00
Temperature

SYBR Green I

» To change the size of the specified area, grab the relevant side or corner of the rectangle and drag it
accordingly.

The LightCycler® 96 Application Software allows five areas to be defined in one graph. To specify
° an additional area, one of the existing areas must be deleted.
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5.5.6 Heat map

The heat map shows the melting temperatures for the melting peak area Area 1.

° A heat map only displays the samples contained in the sample list. Samples not in the list (that is,
cleared wells and removed samples and genes) are displayed in white and samples excluded from cal-

culation are displayed in gray.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

All samples for which the melting peak lies in the melting peak area Area I are assigned the corresponding
area number I and the color magenta, in this example the samples B1 to H2.

5.5.7 Result table

The result table displays the results of the T,, calling analysis. The TM1(°C) column shows the melting
temperature (T,,) of any peak identified in Area I in the melting peaks graph. Where no peak is present,
the table cells are blank.

Result Table = E

™2 () |

Gene Mame

B
E - A2 NTC None

e = Sample1 Genel 84,43

e = Sample1 Genel 84,30

= o Sample2 Genel 84,44

= o Sample2 Genel 84.33

e o Sample3 Genel 84,39

e o Sample3 Genel 84.22

= = Sample4 Genel 84,44

= = Sample4 Genel 84.28 o

5.6 Exporting result data

You can export the following result data to Microsoft Word or Excel:
> The result table as a text file.
» The result graphs as a PNG file, GIF file, or text file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results”.
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6 High resolution melting

High resolution melting is a post-PCR method for screening unknown genetic variations (SNPs, muta-
tions, methylation). Double-stranded PCR products are analyzed based on their melting behavior with
increasing temperatures. Special intercalating dyes are used for the detection of the variations (for exam-
ple, ResoLight dye). The PCR product is gradually denatured and releases the intercalating dye. The de-
creasing fluorescence is continuously measured and plotted against increasing temperature.

For detailed information on high resolution melting analysis, refer to the
LightCycler® 96 System Operator’s Guide, chapter A, section "Analysis principles”.

6.1 Experiment overview

The example below describes how to set up, run, and analyze a high resolution melting analysis.
ResoLight is used as the intercalating dye.

The assay is performed using a LightCycler® 480 Multiwell Plate 96, white. The no template control
(NTC) is set up as a duplicate.

Samples » 46 human genomic DNA samples, isolated with the MagNA Pure LC 2.0 Instrument
(concentration approximately 90 ng/pl).
Reagents » LightCycler® 480 High Resolution Melting Master Cat. No. 04 909 631 001
» Primers specific for mdr1
> Primers specific for add1

6.2 Setting up the samples
Sample dilution
The samples are diluted to approximately 4 ng/pl.

° Continuously cool the samples during setup by keeping the reaction tubes on ice.

Controls

To ensure an accurate high resolution melting analysis, it is highly recommended that you include an
NTC in your experiment.
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PCR mix for the mdr1 gene

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 17 pl for a subsequent sample input of 3 ul/reaction.

Component Concentration  Volume Final conc.
Water, PCR grade 3.4 pl

HRM Master Mix 2 x conc. 10 pl 1 x conc.
Forward primer mdr1 10 uM 0.8 pl 0.4 pM
Reverse primer mdr1 10 uM 0.8 pl 0.4 uM
MgCl, 25 mM 2 pl 2.5 mM
Total volume (without sample DNA) 17 pl

PCR mix for the add1 gene

When setting up the PCR mix, compensate for pipetting losses. We recommend preparing PCR mixes
with 10% extra volume.

The table below shows the components included in the PCR mix for one 20 pl reaction. The PCR mix
volume is 17 pl for a subsequent sample input of 3 pl/reaction.

Component Concentration  Volume Final conc.
Water, PCR grade 3.4 pl

HRM Master Mix 2 x conc. 10 pl 1 x conc.
Forward primer add1 10 uM 0.8 pl 0.4 pM
Reverse primer add1 10 uM 0.8 pl 0.4 uM
MgCl, 25 mM 2 pl 2.5 mM
Total volume (without sample DNA) 17 pl

Pipetting scheme

Pipette 17 pl of the PCR mix for the mdr7 gene into wells A7 to D12 of the multiwell plate.

Pipette 17 pl of the PCR mix for the add7 gene into wells E7 to H12 of the multiwell plate.

Pipette 3 pl of sample dilution into the PCR mix in the corresponding wells, according to the following
scheme.

For the two NTCs, pipette 3 pl of water (instead of DNA sample) into the corresponding wells, according
to the following scheme (each in duplicate).

LightCycler® 96 System, User Training Guide V2.0




High resolution melting

Setting up the samples

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
1 2 3 4 5 6 7 8 9 10 11 12

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
13 14 15 16 17 18 19 20 21 22 23 24

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
25 26 27 28 29 30 31 32 33 34 35 36

37 38 39 40 41 42 43 44 45 46

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
1 2 3 4 5 6 7 8 9 10 11 12

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
13 14 15 16 17 18 19 20 21 22 23 24

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
25 26 27 28 29 30 31 32 33 34 35 36

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample NTC NTC
37 38 39 40 41 42 43 44 45 46

n Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample NTC NTC

Centrifugation

o Seal the multiwell plate with the LightCycIer® 480 Sealing Foil using the sealing foil applicator (provided
with the system package).

Centrifuge the multiwell plate at 1500 x g for 2 minutes in a standard swing-bucket centrifuge, using a
rotor for multiwell plates.

Make sure you balance the multiwell plate with a suitable counterweight (for example, another
multiwell plate).
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6.3 Experiment run parameters

For detailed information on how to program an experiment, see one of the following sections:
Programming the experiment with the LightCycler” 96 Application Software, on page 20.
Programming the experiment with the LightCycler” 96 Instrument Software, on page 32.

For the experiment, run a PCR profile including a 3-step amplification program and subsequent high res-
olution melting.

The experiment includes the run parameters listed in the following tables.
Temperature profile

For detailed information on how to program a temperature profile, see one of the following sections:
For working with the LightCycler® 96 Application Software: Creating the temperature profile, on
page 23.

For working with the LightCycler® 96 Instrument Software: Creating the temperature profile, on
page 35.

For this example, use the following heating cycles:

Programs Steps
Name Number of Ramp (°C/s) Duration (s) Target (°C) Acquisition
cycles Mode
Preincubation 1 44 600 95 None
3 Step Amplifi- 45 4.4 10 95 None
cation
2.2 15 60 None
4.4 15 72 Single
High Resolution 1 4.4 60 95 None
Melting
2.2 60 40 None
2.2 1 65 None
- 97 Continuous
15 readings/°C

It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.

For the ramp rate for heating (Ramp (°C/s)), the default values are used in this example.

For Mode, the default Standard option is used.
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In the Temperature Profile window area, the following graphical summary of the programs selected for the
experiment and their temperature and time settings is displayed.

Temperature Profile

ey

96.00
84.00
72.00
60.00

Temperature [°C)

48.00
36.00

00:00:00 00:15:00 00:30:00 00:45:00 01:00:00 01:15:00
Estimated Time [hh:mm:ss]

Detection format

Selecting the dye for this mono-color experiment determines the channel combination for the measure-
ment during the run. For all other parameters, the default values are used in this example.

° For detailed information on how to specify the detection format, see the following sections:
For working with the LightCycler® 96 Application Software: To specify the detection format for the ex-
periment, on page 27.
For working with the LightCycler® 96 Instrument Software: To specify the detection format for the ex-
periment, on page 40.

For this example, use the following channel:

Dye Channel
ResoLight 470/514

Reaction volume

As the LightCycler® 96 Instrument does not validate the reaction volume, ensure that the specified re-
action volume matches the volume pipetted into the wells of the multiwell plate.

For detailed information on how to specify the reaction volume, see one of the following sections:

For working with the LightCycler® 96 Application Software: To specify the reaction volume for the ex-
periment, on page 27.
For working with the LightCycler® 96 Instrument Software: To specify the reaction volume for the ex-
periment, on page 42.

For this example, use the following reaction volume:

Reaction volume

20 pl
Experiment run

Once you have set up the samples and defined the experiment run parameters, you can start the run. For
detailed information on how to run the experiment, see section Running the experiment, on page 43.
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6.4 Editing the sample data

For editing the sample data, the experiment must be opened in the LightCycler® 96 Application Software.
You can edit the sample list before or after the run, depending on your preferred routine.

° The LightCycler® 96 Application Software offers two different views for editing the samples: the plate
view and the table view. This user training guide describes how to edit the samples using the plate view,
which shows the samples in 96 wells laid out to match the physical instrument. Changes in the plate
view are immediately displayed in the table view and vice versa.

For detailed information on the ‘Sample Editor’ tab, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Sample Editor tab".
To edit the sample list:
> Edit the sample names, see section Sample names, below.
> Edit the sample types, see section Sarmple types, on page 153.
> Assign the genes to the dye, see section Gene assignment, on page 154.
» Check if the replicate groups are correctly assigned to all samples, see section Replicate groups, on
page 154.

Sample names

For detailed information on how to edit the sample names, see section To edit the sample names and
the sample types, on page 53.

For this example, the following sample names apply (see also the multiwell plate image below):

Name Samples in the plate view

Samplel to Sample 46 For the unknown samples in wells A1 to D10 and in wells
E1to H10
NTC For the negative control in wells D11, D12, H11, and H12

o

v v U U
Sample2  Sample3 | Sample4  Sample5 | Sample6  Sample 7 | Sample 8 Sample 9 | Sample 10 Sample 11 Sample 12
None None None None None None None None None None None

|+ | 2 s T« | s [ s | 7 ] & | 9§ 0 | ul]| » |
U U U U U U

G U
Sample 13 | Sample 14| Sample 15 Sample 16 | Sample 17 Sample 18 | Sample 19 | Sample 20 Sample 21 | Sample 22 Sample 23 | Sample 24

H None None None None None None None None None None None None
I u u

Sample 25 | Sample 26 Sample 27 Sample 28 | Sample 29 Sample 30 | Sample 31 | Sample 32 Sample 33 | Sample 34 Sample 35  Sample 36
None None None None None None None None None None None None

3 Sample 37 | Sample 38 Sample 33 Sample 40 Sample 41 | Sample 42 Sample 43 Sample 44 | Sample 45 Sample 46 NTC NTC
None None None None None None None None None None None None
U U
Sample 1  Sample2 | Sample3 Sample4 | Sample5  Sample 6 | Sample 7 | Sample 8 Sample 8 | Sample 10 | Sample 11 Sample 12
None None None None None None None None None None None None

Sample 13 | Sample 14| Sample 15 Sample 16 | Sample 17 Sample 18 | Sample 19 | Sample 20 Sample 21 | Sample 22 Sample 23 | Sample 24
=
None None None None None None None None None None None None

u u u u u u u u u u u U
Sample 25 | Sample 26 Sample 27 Sample 28 | Sample 29 Sample 30 | Sample 31 | Sample 32 Sample 33 | Sample 34 Sample 35  Sample 36
None None None None None None None None None None None None

Sample 37 | Sample 38 Sample 33 Sample 40 Sample 41 | Sample 42 Sample 43 Sample 44 | Sample 45 Sample 46 NTC NTC
None None None None None None None None None None None None

I
’
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Sample types

For detailed information on how to edit the sample types, see section To edit the sample names and the
sample types, on page 53.

In this example the following sample types apply:

Type Samples in the plate view

Unknown (default) For the samples Samplel to Sample46

Negative control For the samples NTC

None None None None None None None None None None None

Sample 13 | Sample 14 | Sample 15 | Sample 16 | Sample 17 | Sample 18 | Sample 19 | Sample 20 | Sample 21 Sample 22 | Sample 23 | Sample 24

H None None None None None None None None None None None None
U U U U U U U u u u u u
Sample 25 Sample 26 Sample 27 | Sample 28 | Sample 29 | Sample 30 | Sample 31 | Sample 32 | Sample 33 | Sample 34 | Sample 35 Sample 36

None None None None None None None None None None None None

None None None None None None None None None None None None

] ] ] ] ] U U U U U -
3 Sample 37 Sample 38 Sample 39 | Sample 40 Sample 41 Sample 42 | Sample 43 | Sample 44 | Sample 45 Sample 46 NTC NTC

U U
Sample 1 | Sample2 Sample3  Sample4  Sample5 Sample6  Sample7 | Sample 8 Sample 9 | Sample 10 Sample 11 Sample 12
None None None None None None None None None None None None

= Sample 13 | Sample 14 | Sample 15 | Sample 16 | Sample 17 | Sample 18 | Sample 19 | Sample 20 | Sample 21 Sample 22 | Sample 23 | Sample 24
None None None None None None None None None None None None

None None None None None None None None None None None None

U U U U U u U U u u u u
Sample 25 Sample 26 Sample 27 | Sample 28 | Sample 29 | Sample 30 | Sample 31 | Sample 32 | Sample 33 | Sample 34 | Sample 35 Sample 36

v B v § v | v f u | v | u | u [ u | u | - | - |
Sample 37 Sample 38 Sample 39 | Sample 40 Sample 41 Sample 42 | Sample 43 | Sample 44 | Sample 45 Sample 46 NTC NTC
None None None None None None None None None None None None
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Gene assignment

For detailed information on how to assign a gene to the dye, see section To assign a gene to the dye(s),
on page 55.

In this example the following gene assignment applies:

Gene name Dye Samples in the plate view
mdr1 ResoLight For the samples in the rows Ato D
add1 ResoLight For the samples in the rows Eto H

INEN RN NN RN N 2 N N T

Ml sample 1| Sample2 | Sample3  Sample4  SampleS Sample6 | Sample7 Sample8  Sample9 | Sample 10 Sample 11 Sample 12
A mdri mdr1 mdri mdr1 mdri mdr1 mdri mdr1 mdr1 mdri mdr1
u u U U U U U U U U U

Sample 13 Sample 14| Sample 15 Sample 16 Sample 17 Sample 18 | Sample 19| Sample 20 | Sample 21| Sample 22 Sample 23 | Sample 24
mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt
U U U U U U U U U U U U

Sample 25 Sample 26 | Sample 27 Sample 28 Sample 29 Sample 30 | Sample 31 Sample 32 | Sample 33 | Sample 34 Sample 35 | Sample 36
mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt mdrt

T T I ST R TR ST A SR I R R
Sample 37 Sample 38 | Sample 39 Sample 40 | Sample 41 Sample 42 | Sample 43 Sample44 | Sample 45 Sample 46 | NTC NTC
mdri mdrl mdri mdrl mdri mdrl mdri mdrl mdri mdri mdri mdri
U v
Sample 1 Sample2 | Sample3  Sample4 | Sample5 Sample6 | Sample7 Sample 8  Sample 9 | Sample 10 Sample 11| Sample 12
add1l addi add1l addi add1l addi add1l addi add1l add1l addi add1l
U U
Sample 13| Sample 14| Sample 15 Sample 16 | Sample 17 Sample 18 | Sample 19 Sample 20| Sample 21| Sample 22 Sample 23 | Sample 24
add1l addi add1l addi add1l addi add1l addi add1l add1l addi add1l
U U
Sample 25 Sample 26 | Sample 27 Sample 28 | Sample 29 Sample 30 | Sample 31 Sample 32| Sample 33| Sample 34 Sample 35 | Sample 36
add1l addi add1l addi add1l addi add1l addi add1l add1l addi add1l
T ST TN ST AU TR NI AR ST AT R R
Sample 37 Sample 38 | Sample 39 Sample 40 Sample 41 Sample42 Sample 43 Sample44 | Sample 45 Sample 46 | NTC NTC
add1 add1 add1 add1 add1 add1 add1 add1 add1 add1 addl addl

Replicate groups

The LightCycler® 96 Application Software automatically groups samples into replicate groups, provided
they have identical values for the following properties:

» Sample name

» Sample type

» Concentration
>

Gene name
Each replicate group is named according to the top leftmost of the grouped samples.

o Changing one of these properties removes the corresponding sample from the replicate group.

o Check if the multiwell plate image displays the same replicate groups for the NTCs.

LightCycler® 96 System, User Training Guide V2.0




High resolution melting

Analyzing the results

6.5 Analyzing the results

° For detailed information on the ‘Analysis’ tab, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "High Resolution Melting".

For detailed information on working with tables and graphs, refer to the

LightCycler® 96 System Operator’s Guide, chapter B, section "General software conventions".
To analyze the results of the high resolution melting run:
> Create a high resolution melting analysis for each gene, see section Creating the analysis, below.

> Optional: Specify the settings for the high resolution melting analysis, see section Analysis settings, on
page 158.

» Inthe different views of the HRM tab, check the analysis results for each gene and customize the result
data, if necessary:

» In the Melting Curves view, customize the pre-melting range, the post-melting range, the normal-
ization method, and the Pos/Neg threshold, see section Melting curves, on page 159.

» Inthe Normalized Melting Curves view, optionally apply a temperature shift to all data, see section
Normalized melting curves, on page 161.

» In the Normalized Melting Peaks view, optionally customize the group assignment with a line seg-
ment, see section Normalized melting peaks, on page 163.

For the Result Table view, see section Result table, on page 164.

» Inthe Difference Plot view, optionally select another baseline as the reference, see section Difference
plot, on page 165.

» For the Heat Map view, see section Heat map, on page 168.

6.5.1 Creating the analysis

To create the high resolution melting analysis for the mdr1 gene

o Open the Analysis tab.

e In the tool bar, choose the Add Analysis icon to add a new analysis.

File Tools Options Window Help

BRsERBBE X

Run Editor | Sample Editor | Raw Data

Add Analysis l

The Create New Analysis dialog box opens.

> > >
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e » Choose High Resolution Melting.
» In Analysis Name, enter HRM mdr1.
» Choose OK.

Creite New Analysis

([ Abs Quant
Endpoint Genotyping
@ High Resolution Melting
() Qualitative Detection
(") Rel Quant
(7) Tm Calling

————matysistarPPHRM mdrl
L oK ) |.L Cancel

The Select HRM Gene dialog box opens.

» From the Create HRM Analysis for Gene: drop-down list, choose mdr].
» Choose OK.

Select HRM Gene

Create HRM Analysis for Gene:

L oK |.L Cancel

The HRM mdrT tab opens.

> > >
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The HRM mdrT tab displays four different views for the experiment using default values:

v

Melting Curves

» Normalized Melting Curves
» Normalized Melting Peaks
» Result Table

The automated algorithm calculates groups of genotypes based on automated normalization and
sensitivity settings. You can overrule the automated calls either by adjusting the algorithm settings

or via a manual annotation function which overrules the algorithm group calls. Manual annotation
can be performed in the ‘Normalized Melting Curves’ chart, the ‘Normalized Melting Peaks’ chart,

and the ‘Difference Plot!

| Run Editor | Sample Editor | Raw Data

HRM mdr 1

ol .~ L

2,000

2 1600

=

212

0.000 .'ﬁ"."}'ﬁ'JP."'."H.‘!’S!".".“l!‘.".@.l’li‘z‘l-.-.-ffj----

6600 69.00 7200 7500 78.00 G&LO0 8400 &7.00 90.00 93.00 96.00
Temperature

Normalization Method:

Normalized Mefting Peaks | E

2.

QlLinear

ResoLight @ Proportional

Normaiized Mefting Curves | E
D@ e Ll

g B

8

Fluorescence (RFU)

0.000
83.00 8350 84.00 8450 8500 8550 86.00 8650 87.00 8750
Temperature

Temperature Shift: [No [~ ]
Resuit Table B [=)

Resolight

oE@e 2 s ] [ Samo | |
[+ Sample 1 Group2  Resalight
= Az Sample 2 mdr1 Groupl  Resolight
0.500 = A3 sample 3 mdr1 Group3  Resolight
= A4 Sample 4 mdr1 Group3  Resolight
0.500
5 == AS Sample 5 mdr1 Groupl  Resolight
5 0.400 B s Sample & mdr1 Groupl  Resolight
0.200 =~ Sample 7 mdr1 Group2  Resolight
. — A8 Sample 8 mdr1 Group3  Resolight
0.000
83.00 8350 68400 6450 6500 8550 8600 B650 67.00 6750 Bmm Sample 9 mdr1 Group?  Resalight
Temperature B a0 Sample 10 mdr1 Groupl  Resolight
Resolight A1l Sampie 11 mar1 Groupl _ Resolicht uﬂ

To create the high resolution melting analysis for the add1 gene

Create the high resolution melting analysis for the add7 gene in the same way as described in section 70
create the high resolution melting analysis for the mdr1 gene, on page 155.
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6.5.2 Analysis settings

Optional: To specify the analysis settings

0 In the tool bar, choose the Analysis Settings icon.

File Tools Options Window Help

e = =
RasEHRRRE R G
Run Editor | Sample Editor | Raw Data (RUEL%(

The High Resolution Melting Settings dialog box opens.

In the High Resolution Melting Settings dialog box, specify the analysis-specific settings, for example:
» On the Calculation tab:
» Under Normalization Method, choose whether normalization is to be performed proportional
(default value) or linear.
» Under Fluorescence Normalization, specify the values for the pre-melt range and the post-melt
J range.
» Under Sensitivity, customize the Delta Tm Discrimination value and the Curve Shape Discrimina-

tion value for the algorithm. These settings overrule the existing groupings, but do not overrule
\_// the settings for Pos/Neg Threshold, normalization, and Temperature Shift.

For detailed information on these values, refer to the LightCycler® 96 System Operator’s Guide,
chapter B, section "High Resolution Melting".

In Pos / Neg Threshold, specify the threshold value for the fluorescence.

>
° The range and threshold settings in the ‘High Resolution Melting Settings’ dialog box correspond to
the slider settings in the ‘Melting Curves’ view. For detailed information on these settings, see sec-
tion Melting curves, on page 159.
>

Optional: Choose Reset to reset the algorithm parameters to their default values for recalcula-

tion.
High Resolution Melting Settings -;
Positions | Groups |
Normalization Method: @ Proportional O Linear

Fluorescence Normalization

Pre-Melt Range from: SZ.SQSE o to: 83.8935 T
Post-Melt Range from: 86,766 E G to: 87.766 E o

Sensitivity
. {} ]
Delta Tm Discrimination: e ; ) R A § i . 0 ks
. {} ]
Curve Shape Discrimination: T A AL

Pos [ Neg Threshold: E

Reset to default algorithm parameters for recalculation:

- T

» On the Positions tab, remove samples from the analysis, if applicable.

» On the Groups tab, rename the defined groups that the automated algorithm has calculated.
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6.5.3 Melting curves

On the HRM tab, melting curves show the raw fluorescence intensity against the temperature in °C. The
chart shows the downward curve in fluorescence for the samples as they melt.

The algorithm provides default settings for the temperature ranges specifying the normalization areas.

The sliders in the melting curves chart allow for changing the Pos/Neg threshold and the temperature
ranges manually.

Melting Curves n E

66.00 69.00 72.00 75.00 78.00 81.00 84.00 87.00 90.00 93.00 96.00
Temperature

Resolight Mormalization Method: @ Proportional O Linear

To change the pre-melting and post-melting range of the normalization area and the
normalization method

° The slider settings in the ‘Melting Curves’ view correspond to the ‘Pre-Melt Range’ and ‘Post-Melt
Range’ settings in the ‘High Resolution Melting Settings’ dialog box.

Use the vertical sliders to locate the temperature ranges where normalization is expected to be useful.

To specify the pre-melting range, drag the two leftmost, vertical sliders Pre-Melting Range from and Pre-
Melting Range to manually to the appropriate locations, for example, to 82.890 and 83.890 respectively.

o0

Melting Curves n E

66.00 69.00 72.00 75.00 78.00 81.00 84.00 87.00 90.00 93.00 96.00
Temperature

Resolight Mormalization Method: @ Proportional O Linear

The Normalized Melting Curves chart, the Normalized Melting Peaks chart, and the Difference Plot are
displayed according to the defined ranges.

> > >
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e To specify the post-melting range, drag the two rightmost, vertical sliders Post-Melting Range from and

Post-Melting Range to manually to the appropriate locations, for example, to 86.770 and 87770 respec-
tively.

tihg Curves n E

y

66.00 69.00 72.00 7500 78.00 81.00 84.00

87.00 90.00 93.00 96.00
Temperature

Resolight Mormalization Method: @ Proportional O Linear

The Normalized Melting Curves chart, the Normalized Melting Peaks chart, and the Difference Plot are
_’ displayed according to the defined ranges.

e Optional: To specify the Normalization Method, choose the corresponding option: Proportional or Linear.

Melting Curves n E

2.000

Fluorescence (RFLU)
= e e
o R @
= =2 3
= 2 =

66.00 69.00 72.00 7500 78.00 81.00 8400 87.00 90.00 93.00 96.00

Temperature

Resolight Mormalization Method: @ Proportional O Linear <ef—————

The Normalized Melting Curves chart, the Normalized Melting Peaks chart, and the Difference Plot are
displayed according to the specified method.
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To change the Pos/Neg threshold of the normalization area

The slider settings in the ‘Melting Curves’ view correspond to the ‘Pos / Neg Threshold’ settings in the
‘High Resolution Melting Settings’ dialog box.

a In the Melting Curves view, drag the horizontal slider manually up or down to the appropriate location.

Melting Curves n E
bidlerp

2.000

!
&

uorespence (RFU)
o -
[ S ]
= =
= =

0.400

i

=

-]

=
b

0.000 R

66.00 69.00 72.00 7500 78.00 81.00 8400 87.00 90.00 93.00 96.00

Temperature
Resolight Mormalization Method: @ Proportional O Linear

The Normalized Melting Curves chart, the Normalized Melting Peaks chart, and the Difference Plot are
displayed according to the defined threshold.

6.5.4 Normalized melting curves

On the HRM tab, normalized melting curves are calculated by normalizing the raw melting curve data
according to the values specified in the melting curves chart. The pre-melt and post-melt signals of all
samples are set to uniform values. Pre-melt signals are uniformly set to a relative value of 100%, while
post-melt signals are set to a relative value of 0%. Normalizing the initial and final fluorescence in all sam-
ples aids interpretation and analysis of the data.

Mormalized Melting Curves n E
bdl s rls

1.000

0.800

=)
w
=
g 0.600
=
2 0.400
=]
=
W 0.200

0.000

83.00 84.00 85.00 86.00 87.00
Temperature

[¥] Resolight Temperature Shift:  |No n

You can apply a temperature shift to all data. This shift only changes the display of the curves; it does not

change algorithm parameters for group calculation. The temperature shift normalizes all melting curves
to the specified intensity threshold.
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Optional: To apply a temperature shift to all data

° For experiments with suboptimal temperature performance, you can apply a temperature shift to all
data. For data of reasonable quality, this step is not recommended, as it normally disables the separa-
tion of homozygous mutants and wild types. Only when poor data quality is observed will the temper-

ature shift improve the separation of heterozygous mutants (with different curve shape) from the group
of wild types and homozygous mutants. As the algorithm calculation is not influenced by the tempera-

ture shift, this function only supports visual discrimination of poor data for subsequent manual anno-
tation.

o From the Temperature Shift drop-down list, choose Manual.

Mormalized Melting Curves n E
bdl s rls

1.000
0.800
0.600

0.400

Fluorescence (RFU)

0.200
0.050
0.000 Do e
83.00 84.00 85.00 86.00 87.00

Temperature

Resolight Temperature Shift:

The Temperature Shift slider is displayed in dark blue.

e Drag the Manual Temperature Shift slider to set the Temperature Shift manually.

Mormalized Melting Curves n E
bddp Als

1.000
0.800
0.600

0.400

Fluorescence (RFLU)

0.200

0.000

83.00 84.00 85.00 86.00 87.00

Manual Temperature Shi&F
Resolight Temperature Shift:  [Manual n

The Normalized Melting Peaks chart and the Difference Plot are displayed according to the applicable
temperature shift.

Optional: To assign a group by a line segment

o For information on how to assign a group by a line segment, see section Optional: To assign a group by a
line segment, on page 163

162
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6.5.5 Normalized melting peaks

In the Normalized Melting Peaks view, the first negative derivatives of the normalized melting curves are
displayed. In this chart, the melting temperature range of each sample appears as a peak. Displaying the
melting temperature ranges as peaks enables improved discrimination of complex groupings.

Mormalized Melting Peaks n E
HiAEIL LI/

1.000
0.800

5 0.600

T

T 0.400
0.200

0.000
83.00 84.00 85.00 86.00 87.00 88.00
Temperature

Resolight

If you want to customize the default group calculation of the automated algorithm, you can overrule it by
using the Assign Group by Line Segment tool, see section Optional: To assign a group by a line segment, on
page 163.

Optional: To assign a group by a line segment

Choose the Assign Group by Line Segment icon.
The cursor changes to a cross.

Mormalized Melting Peaks n E
bdllep e

[ Assign Group by Line Segment l

1.000

0.800

0.600

dFfdT

v 0.400

0.200

0.000

83.00 83.50 84.00 8450 85.00 8550 86.00 8650 87.00 8750
Temperature

Resolight

> > >
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e Select the samples that you want to assign to another group.
» Click in the graph, for example the Normalized Melting Peaks graph.

» Hold down the left mouse button and draw a line with the mouse to select one or more curves that
you want to assign to another group.

When you release the mouse button, all curves which pass through the line will be selected and all oth-
er curves deselected. The Group Assignment dialog box opens.

Mormalized Melting Peaks n E
nE@d e »

1.000

0.800

0.600

dFfdT

v 0.400

0.200

0.000
83.00 83.50 84.00 8450 85.00 8550 86.00 B86.50 87.00 87.50
Temperature

Resolight

e From the Assign to Group: drop-down list, choose the group the selected samples are to be assigned to.

Group Assignment

Assign to Group:

o Choose OK.
All charts on the HRM tab are displayed according to the new group assignment.

6.5.6 Result table

The result table displays the calculated results of the high resolution melting, for example, which group
each sample belongs to. The sample colors in the result table are automatically assigned and updated ac-
cording to the group calls.

Result Table n E
“lcolor [ postona | sorletone | Gene e |||ﬁ
u | u Al Sample 1 mdri Group2  Resolight
e Sample 2 mdr1 Groupl  Resolight
.  — A3 Sample 3 mdri Group3  Resolight
| = Sample 4 mdr1 Group3  Resolight
. ] A5 Sample 5 mdri Groupl  Resolight
e s Sample & mdr1 Groupl  Resolight
. | AT Sample 7 mdri Group2  Resolight
= = Sample 8 mdr1 Group3  Resolight
. | A9 Sample 9 mdri Group2  Resolight
e o Sample 10 mdr1 Groupl  Resolight

e e - i (-]

For detailed information on all calculated results displayed in the ‘Result Table’ view, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "High resolution melting".
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6.5.7 Difference plot

In the Difference Plot view, each curve is displayed as it appears when subtracting the baseline curve, after
normalization and, optionally, temperature shift. The difference plot helps cluster samples into groups
that have similar melting curves (for example, those with the same genotype). The appearance of the
curves in this chart depends on the baseline selected as the reference. When more than one baseline is se-
lected, the curves of all selected baseline wells are averaged, and this average curve is used as the reference
curve to be subtracted. By default, the average curve of the group with the most members is used as the
default baseline.

Difference Plot n E
HAaEles»Pls

0.200

Difference

=) =
=1 -
= =
= =

-0.100

83.00 84.00 85.00 86.00 87.00
Temperature

Resolight

Optional: To select another baseline as the reference, for example, another group

° As baseline sample(s), you can select one or more samples, using the [Shift] key and the [Ctrl] key on
your keyboard, or all samples of one of the calculated groups. If you select more than one baseline sam-
ple, the curves of all selected baseline samples are averaged, and this average curve is used as the refer-

ence curve.

a In the Difference Plot view, choose Baseline Samples.

Difference Plot n E
bdl s rls

0.200

0.100

Difference

0.000

-0.100

83.00 84.00 85.00 86.00
Temperature

Resolight

The Baseline Samples dialog box opens.

> > >
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e Clear the GroupT1 check box.

Baseline Samples

Select Baseline Samples:

EENEERE

1.000

0.800

0.600

0.400

Difference

0.200

0.000
83.20 83.60 84.00 84.40 84.80 85.20

HEE R R
I ] ]

HEEEEEEEE | ...

Difference Plot Preview

Temperature

=
HE B o2

85.60 86.00 86.40 86.80 87.20 87.60

The Difference Plot Preview is updated.

> > >
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e For example, select the samples of another group as the baseline samples.

Baseline Samples

Difference Plot Preview

0.060

0.000
-0.060
-0.120

Difference

o -0.180

-0.240

-0.300

83.20 83.60 84.00 84.40 84.80 85.20 85.60 86.00 86.40 86.80 87.20 87.60

Temperature
m |L Cancel

The Difference Plot Preview is updated again.

Choose OK.
The chart in the Difference Plot view is updated accordingly.

Optional: To assign a group by a line segment

° For information on how to assign a group by a line segment, see section Optional: To assign a group by a
line segment, on page 163.
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6.5.8 Heat map
The heat map shows an image of the multiwell plate used in the experiment for the specified channel
(ResoLight dye). For each well, the calculated group type is displayed. As the high resolution melting anal-

ysis is gene-specific, only the samples the relevant gene is assigned to are displayed.

° A heat map only displays the samples contained in the sample list. Samples not in the list (that is,
cleared wells and removed samples) are displayed in white.

To display the sample name and the gene name for each sample, you can enlarge the heat map to fill
the entire working area using the E button.

The image below shows the heat map for the samples the mdr1 gene is assigned to.

[¥] Sample Name
(7] Gene Name
[¥] Condition Name

CEre = wire e s re0
f
@ B =
4

6.6 Exporting result data

You can export the following result data to Microsoft Word or Excel:
» The result table as a text file.

» The result graphs as a PNG file, GIF file, or text file.

For detailed information on how to export result data, refer to the
LightCycler® 96 System Operator’s Guide, chapter B, section "Exporting analysis results”.
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You shut down the system as follows:

> Exit the LightCycler® 96 Application Software, see section To exit the LightCycler” 96 Application Soft-
ware, below.

> Exit the LightCycler® 96 Instrument Software and switch off the instrument, see section To exit the
LightCycler” 96 Instrument Software and switch off the instrument, on page 170.

To exit the LightCycIer® 96 Application Software

o Ensure that all necessary data is saved.
In the tool bar, choose the Save Experiment icon.

File Tools Options indow Help
B @ = % BRAEX

Sample Ei Save Experiment F || Analysis |
Programs

Mame

o In the tool bar, choose the Close Experiment icon to close any opened experiments.

File Tools Optiens Window Help

BasHREBEX
o oo T ———

Programs

| Mame

e In the title bar of the main window, choose the .4 (Close) button to exit the software.

Shutting down the system
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To exit the LightCycler® 96 Instrument Software and switch off the instrument

o In the global action bar of the LightCycler® 96 Instrument Software main window, choose Exit.

26-Feb-2013 - 17:42 s
Standby Testrun Zg DEE

Run Editor Raw Data Utilities @

Start

Name st G Status Sto

Eject

|| Experiment Count: 1/ 50 | Rename

The Exit Options window area opens.
e Choose Shut down.

Exit Options |

The instrument software completes all currently running actions and shuts down.

LightCycler® 96 System, User Training Guide V2.0




e Use the mains power switch on the back of the instrument to switch off the instrument.
Do not switch off the instrument before shutting down the software, otherwise data could be lost.

Shutting down the system
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Revision history

Prologue

| Revision history
Operator’s Software Revision Changes
Guide Version Version Date
V1.0 V1.0 August 2012 First edition
V2.0 V1.1 May 2013 » Chapter B, section "Qualitative detection" added
to describe the new qualitative detection software
module.

> Chapter B, section "High resolution melting"
added to describe new high resolution melting
software module.

» Chapter A adapted due to new hardware design
and packaging.

» Various corrections and improvements to the
manual since version 1.0.

© Copyright 2012, Roche Diagnostics GmbH. All rights reserved.
Information in this document is subject to change without notice. No part of this document may be
reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, with-

out the express written permission of Roche Diagnostics GmbH.

Questions or comments regarding the contents of this Operator’s Guide can be directed to your local
Roche Diagnostics representative.

Every effort has been made to ensure that all the information contained in the
LightCycler® 96 System Operator’s Guide is correct at the time of publishing.

However, Roche Diagnostics GmbH reserves the right to make any changes necessary without notice as
part of ongoing product development.

Il Contact addresses

Manufacturer Roche Diagnostics GmbH
M Sandhofer StraRe 116
68305 Mannheim
Germany
Distribution Roche Diagnostics GmbH

Sandhofer StralRe 116
68305 Mannheim
Germany

Distribution in USA Roche Diagnostics
9115 Hague Road
PO Box 50457
Indianapolis, IN 46250
USA
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Declaration of conformity

Il Declaration of conformity

to "Electromagnetic Compatibility" and Council Directive 2006/95/EC relating to "Low Volt-
age Equipment".

The following standards were applied: IEC/EN 61326-1 (EMC), IEC/EN 61010-1 (Safety),
and IEC/EN 61010-2-081.

c € The instrument meets the requirements laid down in Council Directive 2004/108/EC relating

IV  Warranty

The warranty conditions are specified in the sales contract. Contact your local Roche Diagnostics repre-
sentative for further information.

Any unauthorized modification of the LightCycler® 96 Instrument and/or the LightCycler® 96 Software
will result in the invalidation of the guarantee and service contract.

') Trademarks

LC, LIGHTCYCLER, MAGNA PURE, RESOLIGHT and REALTIME READY are trademarks of Roche.
Exiqon and ProbeLibrary are registered trademarks of Exiqon A/S, Vedbaek, Denmark.
SYBR is a registered trademark of Life Technologies Corporation.

All other product names and trademarks are the property of their respective owners.

Vi Intended use

The LightCycler® 96 Instrument is intended for performing rapid, accurate polymerase chain reaction
(PCR) in combination with real-time, online detection of DNA-binding fluorescent dyes or labeled
probes, enabling quantification or characterization of a target nucleic acid.

The LightCycler® 96 System is intended for life science research only. It must only be used by laboratory
professionals trained in laboratory techniques, who have studied the Instructions for Use of this instru-

ment. The LightCycler® 96 Instrument is not for use in diagnostic procedures.

The LightCycler® 96 System is intended for indoor use only.

VIl License statements for the
LightCycIer® 96 Instrument

NOTICE: For patent license limitations for individual products please refer to:
www.technical-support.roche.com.
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Software License Agreement

VIII Software License Agreement

Read the following terms and conditions of this Software License Agreement ("Agreement") carefully
before installing the LightCycler® 96 Software, hereinafter referred to as ("Software"). Proceeding with the
installation of the Software will constitute acceptance of the terms and conditions of this Agreement. By
accepting the terms and conditions of this Agreement, the end-user ("Licensee") assumes all responsibility
and liability for the selection of this Software to achieve the intended results, and for its installation and
subsequent use. If Licensee is not willing to be bound by the terms and conditions of this Agreement, the
Software package must be promptly returned to Roche ("Supplier") with a copy of the receipt against
refunding of the purchase price for this Software.

1 PROGRAM LICENSE AGREEMENT

Licensee assumes all responsibility and liability for the selection of this Software to achieve the intended
results, and for its installation and subsequent use. The Software is protected by copyright.

2 GRANT OF SOFTWARE LICENSE

Supplier is entitled to grant to Licensee subject to continuous compliance with all the provisions herein-
after, a non-exclusive, single-use license to use the Software upon the terms and conditions contained in
this Agreement.

Licensee may:

a. Use the Software on workstations which have to be owned, leased or otherwise controlled by Licensee,
whether in a network or other configuration.

b. Transfer the Software by assigning the rights under this Agreement to another party, provided that the
other party agrees in writing to accept the terms and conditions of this Agreement. In addition, Li-
censee must ensure that the copyright notice is maintained on the Software transferred.

Licensee may not:
a. Use the Software, in whole or in part, except as expressly provided in this Agreement.

b. Copy, sell, or otherwise transfer the Software or assign its rights under this Agreement, in whole or in
part, to another party, except as expressly provided in this Agreement.

c. Rent, distribute, license or sublicense the Software.
d. Create derivative works based on Software.

e. Modify, adapt, translate, reverse engineer, decompile or disassemble the Software. Supplier reserves
all rights not expressly granted herein, including, but not limited to, the rights to market the Software
either directly or through affiliates, distributors and/or third parties.

For further information, please contact your local Roche Applied Science support organization. You will
find the contact information on the following webpage: www.roche-applied-science.com.

3 LIMITED WARRANTY

The Software is provided "as is" without warranty of any kind, either expressed or implied, including, but
not limited to the implied warranties of merchantability and fitness for a particular purpose. The entire
risk as to the quality and performance of the Software is with Licensee, should the Software prove to be
defective. Licensee assumes the entire costs of all necessary servicing, repair, or correction. However, Sup-
plier warrants that the program media on which the Software is furnished is free from defects in materials
and workmanship under normal use for a period of ninety (90) days from the date of delivery as evi-
denced by a copy of your receipt. SUPPLIER MAKES NO FURTHER WARRANTIES OR GUARANTEES
NOR EXPLICIT NOR IMPLIED.
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Software License Agreement

4 DISCLAIMER OF WARRANTIES

AS FAR AS PERMITTED UNDER THE GOVERNING LAW AS SET FORTH UNDER SECTION 11 OF
THIS AGREEMENT THE WARRANTY SET FORTH IN THE PREVIOUS PARAGRAPH, ISIN LIEU OF
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, ARISING BY LAW, FROM A COURSE OF PER-
FORMANCE, A COURSE OF DEALING, TRADE USAGE, OR OTHERWISE. AS FAR AS PERMITTED
UNDER THE GOVERNING LAW AS SET FORTH UNDER SECTION 11 OF THIS AGREEMENT SUP-
PLIER AND ANY ENTITY CONTROLLING, CONTROLLED BY OR UNDER COMMON CONTROL
WITH SUPPLIER ("SUPPLIER'S AFFILIATE") SPECIFICALLY DISCLAIM, WITHOUT LIMITATION,
ALL WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICU-
LAR PURPOSE, AND NON-INFRINGEMENT. SUPPLIER AND SUPPLIER'S AFFILIATES MAKE NO
REPRESENTATION OR WARRANTY AS TO THE SOFTWARE OR AS TO THE RESULTS TO BE
ATTAINED BY LICENSEE OR ANY THIRD PARTY FROM THE SOFTWARE. LICENSEE ACKNOWL-
EDGES THAT IT HAS NOT RELIED UPON ANY REPRESENTATIONS OR WARRANTIES MADE BY
SUPPLIER OR A SUPPLIER'S AFFILIATE EXCEPT FOR THOSE EXPRESSLY AND SPECIFICALLY
SET FORTH IN THIS AGREEMENT.

5 LIMITATIONS OF REMEDIES

Supplier's sole liability and Licensee's sole remedy shall be:

a. The replacement of the program media not meeting Supplier's limited warranty and which is returned
to Supplier with a copy of Licensee's receipt;

b. If Supplier is unable to deliver replacement of program media which is free of defects in material and
workmanship, Licensee may terminate this Agreement by returning the Software and a copy of Li-
censee's receipt to Supplier, and Licensee's money will be refunded.

IN NO EVENT WILL SUPPLIER OR ANY OF SUPPLIER'S AFFILIATES (OR THEIR RESPECTIVE
OFFICERS, EMPLOYEES, CONSULTANTS, ATTORNEYS OR AGENTSY), BE LIABLE FOR ANY SPE-
CIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIM-
ITED TO, LOST PROFITS, LOST DATA OR INFORMATION, LOSS OF USE OF THE SOFTWARE,
BUSINESS INTERRUPTION, LOSS OF BUSINESS REPUTATION OR GOODWILL, OR DOWNTIME
COSTS) WHICH THE LICENSEE OR THIRD PARTIES MAY INCUR OR EXPERIENCE, DIRECTLY
OR INDIRECTLY ARISING OUT OF OR RELATING TO THE SOFTWARE, THIS AGREEMENT, OR
THE TERMINATION OF THIS AGREEMENT, EVEN IF SUPPLIER OR A SUPPLIER'S AFFILIATE
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES AND NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE. THE AGGREGATE LIABILITY, ON A COMBINED BASIS, OF
SUPPLIER AND SUPPLIER'S AFFILI-ATES (AND THEIR RESPECTIVE OFFICERS, EMPLOYEES
CONSULTANTS, ATTORNEYS, AND AGENTS) FOR DAMAGES FOR ANY CAUSE WHATSOEVER
DIRECTLY OR INDIRECTLY RELATING TO OR ARISING OUT OF THIS AGREEMENT OR THE
SOFTWARE, AND RE-GARDLESS OF THE FORM OF ACTION, SHALL BE LIMITED TO, AT SUP-
PLIER'S OPTION, REPLACEMENT OF THE SOFTWARE OR REFUND OF THE FEES RECEIVED BY
SUPPLIER OR A SUPPLIER'S AFFILIATE FROM LICENSEE WITH RESPECT TO THE SOFTWARE.

6 GENERAL INFORMATION

Licensee may not sublicense, assign or transfer the license or the Software, in whole or in part, except as
expressly provided in this Agreement. Any attempt otherwise to sublicense, assign or transfer any of the
rights, duties or obligations hereunder is void.
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7 INTELLECTUAL PROPERTY RIGHTS

Licensee shall only hold those rights to the Software that are expressly described in Section 2 of this Agree-
ment. Any other rights with regard to the Software, including without limitation, owner-ship rights and
patent, copyright, trademark, trade secret and other intellectual property rights, shall remain the sole
property of Supplier. Licensee will not remove from the Software any references to copyrights, trade-
marks or other ownership rights, or cover up or alter any such references. Licensee will take all reasonable
steps to prevent any unauthorized use, reproduction, sale, or publication of the Software or the unauthor-
ized provision of access thereto. Licensee will indemnify and hold harmless Supplier from any losses,
damages, claims and expenses (including, without limitation, reasonable legal expenses) relating to any
infringement of the rights of Supplier caused by Licensee, Licensee's breach of this Agreement or
Licensee's use of the Soft-ware in a manner not authorized under this Agreement.

8 DURATION AND TERMINATION

The Agreement is effective until terminated. Licensee may terminate this Agreement at any time by
destroying the Software and documentation relating to the Software in any form. The Agreement will ter-
minate automatically and without notice from Supplier, if Licensee fails to comply with any term or con-
dition of this Agreement. Licensee agrees to destroy the Software upon termination of this Agreement by
Supplier. On any termination of this Agreement, all rights of use of the Software held by Licensee shall
expire.

9 IMPORT, EXPORT AND USE OF THE SOFTWARE

Licensee shall be exclusively responsible for ensuring compliance with the relevant legislation relating to
its rights to import, export or use the Software.

10 MISCELLANEOUS

Should any part of this Agreement be declared void or unenforceable by a court of competent jurisdic-
tion, the remaining terms shall remain in full force and effect. Failure of Supplier to enforce any of its
rights in this Agreement shall not be considered a waiver of its rights, including but not limited to its
rights to respond to subsequent breaches.

By opening and using this Software Licensee acknowledges that he has read this Agreement, understands
it, and agrees to be bound by its terms and conditions. Licensee further agrees that this Agreement is the
complete and exclusive statement of the Agreement between Licensee and Supplier and supersedes any
proposal or prior agreement, oral or written, any other communications between Licensee and Supplier
relating to the subject matter of this Agreement.

The headings of the several Sections of this Agreement are intended for convenience of reference only and
are not intended to be a part of or to affect the meaning or interpretation of this Agreement.

11 GOVERNING LAW AND PLACE OF JURISDICTION

This Agreement shall be governed by and construed in accordance with the laws of Switzerland, without
giving effect to any choice of law principles thereof. The parties agree that the United Nations Convention
on Contracts for the International Sale of Goods (1980) is specifically excluded from application to this
Agreement.

The parties agree that courts of Zug, Switzerland, shall have exclusive jurisdiction over any dispute arising
out of or in connection with this Agreement.
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IX Open Source licenses

Portions of the LightCycler® 96 Software might include one or more Open Source or commercial soft-
ware programs. For copyright and other notices and licensing information regarding such software pro-
grams included with LightCycler® 96 Software, please refer to the About information within the
LightCycler® 96 Application Software and the USB drive provided with the product.

X Preamble

Before setting up operation of the LightCycler® 96 System, it is important to read the user documentation
completely. Non-observance of the instructions provided or performing any operations not stated in the
user documentation could produce safety hazards.

Xl  Contents of this operator’s guide

This operator’s guide describes the operation of the LightCycler® 96 Instrument. It contains the following
chapters:

Chapter A. System description contains the installation requirements of the LightCycler® 96 System and
a description of the system's components and disposables. This chapter contains the installation and con-

figuration procedure and also gives a short overview of the basic PCR analysis workflow.

Chapter B. LightCycler® 96 Application Software explains the functions of the
LightCycler® 96 Application Software, running on the customer’s computer, in detail.

Chapter C. LightCycler® 96 Instrument Software explains the functions of the
LightCycler® 96 Instrument Software, running on the LightCycler® 96 Instrument, in detail.

Chapter D. Cleaning and care describes the cleaning and care procedures required for the
LightCycler® 96 Instrument.

Chapter E. Troubleshooting provides troubleshooting and error code information for the
LightCycler® 96 Instrument.

Chapter F. Appendix contains ordering information and the index.
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Xll Conventions used in this guide

Text Conventions

To present information consistently and make it easy to read, the following text conventions are used in
this guide:

Numbered list Steps in a procedure that must be performed in the order listed.
Italic type Used for operating instructions for the LightCycIer® 96 Software. In addition,
important notes and information notes are shown in italics.
Blue italic type Refers to a different section in this Operator’'s Guide, which should be consulted.
[1 Square brackets indicate keys on the keyboard.
<> Angle brackets indicate variables to be replaced with appropriate values.
Abbreviations

The following abbreviations are used in this guide:

Abbreviation Meaning

AC Alternating Current

AT/GC ratio Adenine-Thymine/Guanine-Cytosine ratio
Cq Quantification Cycle

CCD Charge-Coupled Device

CSsv Comma-Separated Value

Cy5 Cyanine 5

DNS Domain Name Service

DHCP Dynamic Host Configuration Protocol
dsDNA Double-stranded DNA

E Efficiency

EPF Endpoint Fluorescence

FAM 6-Carboxyl Fluorescein

FRET Fluorescence Resonance Energy Transfer
GOl Gene of Interest

HEX Carboxyl-2’4,4'5',77-Hexachlorofluorescein
HRM High Resolution Melting

LED Light Emitting Diode

LAN Local Area Network

NTC No Template Control

NRTC Non Reverse Transcription Control

PCR Polymerase Chain Reaction

PE Protection Earth

PNG Portable Network Graphics

gPCR Quantitative Real-Time PCR
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Abbreviation Meaning

RDML Real Time Data Management Language

SNP Single Nucleotide Polymorphism

SD Standard Deviation

SVG Scalable Vector Graphics

SYBR SYBR Green | (a common double-stranded binding dye)
TCP/IP Transmission Control Protocol/Internet Protocol

Tn Melting Temperature

UPS Uninterruptible Power Supply

USB Universal Serial Bus

ViC Reporter Dye for Hydrolysis Probes

Symbols used in this guide

Symbol Meaning Description
WARNING This symbol is used to alert you to the presence of important
A operating and maintenance instructions in the literature accom-
panying the instrument. There are no user-serviceable parts
inside the instrument.
HOT SURFACE This symbol is used to label potentially hot instrument surfaces.
BIO HAZARD This symbol is used to indicate that certain precautions must be
taken when working with potentially infectious material.
DANGEROUS This symbol is used to indicate the danger of personal injury

ELECTRICAL VOLTAGE

due to dangerous electrical voltage. Refers to an imminent dan-
ger that may result in death or serious personal injury.

KEEP HANDS CLEAR This symbol is used to indicate the risk of crushing hands in
movable parts.
IMPORTANT NOTE Information critical to the success of the procedure or use of

the product.

©ep bD>Pp

INFORMATION NOTE

Additional information about the current topic or procedure.

> > >

Procedure continued on next page.

End of procedure.
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Symbols used on the instrument

Symbol Meaning Description
MANUFACTURER OF Roche Diagnostics GmbH
DEVICE Sandhofer Strasse 116, D-68305 Mannheim Germany
Made in Switzerland
CE MARK The CE mark on the instrument type plate indicates conformity
with requirements of the directives relevant for this instrument.
t WARNING On the instrument type plate.
cUL MARK On the instrument type plate.
o(U)us
f HOT SURFACE On the loading module.
f BIO HAZARD On the loading module.
KEEP HANDS CLEAR On the instrument housing (Only visible, when the loading unit
é is ejected).

In addition to these symbols, the following information is provided on the instrument type plate:
> LightCycler® 96 Instrument
» Instrument serial number in hexadecimal and in 1D barcode

» Power supply and mains power consumption: 100-125/200-240 Vac 50/60 Hz 600 VA
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XIlI Warnings and precautions

In an emergency, immediately unplug the instrument.

The LightCycler® 96 Instrument must only be used by trained and skilled personnel.

It is essential that the following safety information required for installation and operation of the
LightCycler® 96 Instrument is carefully read and observed. Please ensure that this safety information is
accessible to all personnel working with the LightCycler® 96 Instrument.

Handling requirements

the user from electric shock or physical injury if the instrument is not used according to the

f The LightCycIer® 96 Instrument is an electromechanical instrument. There is a potential risk to

instructions given in this manual.

>
>
>

vvvyy

v

Follow all safety instructions printed on or attached to the analytical instrument.
Observe all general safety precautions which apply to electrical instruments.

Do not access any electrical parts while the LightCycIer® 96 Instrument is connected to
the mains power supply.

Never touch the power cable with wet hands.
Never open the housing of the LightCycIer® 96 Instrument.
Never clean the instrument without disconnecting the power cable.

Only authorized service personnel are allowed to perform service or repairs required for
this unit.

Do not use the network cable outdoors.

Always wear safety goggles and gloves when dealing with toxic, caustic, or infectious
materials.

> >

Although working with highly purified nucleic acids, for your own safety, please regard all
biological material as potentially infectious. Handling and disposal of such material should
be performed according to local safety guidelines. Spills should be immediately disin-
fected with an appropriate disinfectant solution to avoid contamination of laboratory per-
sonnel or equipment.

For instructions on cleaning the LightCycIer® 96 Instrument, see chapter Cleaning and
care, on page 277.

The multiwell plate mount may be hot after an experiment run.

> B>

Always keep your hands clear, when closing the loading unit.
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General Precautions

The LightCycIer® 96 System contains software that allows it to be connected to a network.
Please be aware that such a connection may have an adverse effect on the product’s integ-
rity, through, for example, infection with malicious code (viruses, Trojan horses, etc.) or
access by unauthorized third parties, such as intrusion by hackers. Roche therefore highly
recommends protecting the product against such risks by taking appropriate and state-of-
the-art action.

As the product is not intended to be used within networks without an appropriate firewall
and has not been designed for such use, Roche assumes no liability in this regard.

Incorrect positioning of the instrument can cause incorrect results and damage to the equip-
ment. Follow the installation instructions carefully.

Danger of explosion through sparks. Keep all potentially inflammable or explosive material
(for example, anesthetic gas) away from the instrument. Spraying liquid on electrical parts
can cause a short circuit and result in fire. Keep the cover closed while the instrument is
connected to the mains power supply and do not use sprays in the vicinity of the
LightCycIer® 96 Instrument. During fire fighting operations, disconnect the

LightCycIer® 96 Instrument from the mains power supply.

Do not disassemble the instrument.

> BB P

Electrical safety

The LightCycIer® 96 Instrument is designed in accordance with Protection Class | (IEC). The
housing of the instrument is connected to protection earth (PE) by a cable. For protection
against electric shock hazards, the instrument must be directly connected to an approved
power source such as a three-wire grounded receptacle for the 115/230 V line. Where only
an ungrounded receptacle is available, a qualified electrician must replace it with a properly
(PE) grounded receptacle in accordance with the local electrical code. No extension must be
used.

>

Any break in the electrical ground path, whether inside or outside the instrument, could cre-
ate a hazardous condition. Under no circumstances should the operator attempt to modify or
deliberately override the safety features of this instrument. If the power cable becomes
cracked, frayed, broken, or otherwise damaged, it must be replaced immediately with the
equivalent part from Roche Diagnostics.

Please observe the warnings regarding interactions and non-recommended functions. Also bear in
mind the potential scope for misuse; it is advisable to draw attention to the possible consequences.
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Disposal of the instrument

XIV Disposal of the instrument

Disposal recommendations

All electrical and electronic products should be disposed of separately from the municipal waste system.
Proper disposal of your old appliance prevents potential negative consequences for the environment and

human health.

The LightCycIer® 96 Instrument must be treated as biologically contaminated hazardous
waste. Decontamination (that is, a combination of processes, including cleaning, disinfection,
and/or sterilization) is required before reuse, recycling, or disposal.

Dispose of the instrument according to local and/or laboratory regulations.
For more information, contact your local Roche Diagnostics representative.

2

The LightCycIer® 96 Instrument USB Drive and the external handheld barcode scanner are
covered by the European Directive 2002/96/EC on waste electrical and electronic equipment
(WEEE) of the European Parliament and the Council of January 27, 2003.

The USB drive and the barcode scanner must be disposed of via designated collection facili-
ties appointed by government or local authorities.

For more information on disposing of your product, please contact your city authorities, waste
disposal service, or your local Roche Diagnostics representative.
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Introduction

System description

1 Introduction

The LightCycler® 96 System enables you to perform real-time, online PCR combined with rapid cycling
of up to 96 samples.

After monitoring fluorescence during nucleic acid amplification, results can be analyzed, for example, by
quantification. The outstanding thermal homogeneity and cycling speed of the LightCycler® 96 System
provide exact results in a short time.

The optical detection system offers the flexibility to detect a broad range of sequence-dependent probes
(for example, hydrolysis probes) and sequence-independent dyes (for example, SYBR Green). It also
allows a simultaneous measurement of all wells without sequential scanning, which is especially impor-
tant for applications like high resolution melting.

The LightCycler® 96 Application Software runs on Microsoft Windows XP and Microsoft Windows 7
platforms. The LightCycler® 96 Application Software and the LightCycler® 96 Instrument Software pro-
vide excellent tools to generate high quality data. Advanced software tools facilitate fast, intuitive naviga-
tion, allowing easy programming, data capture and analysis. The new software offers a broad range of
supported applications combined with a versatile analysis workflow for each application.

> Acquire relative quantification results in an easy setup of data you provide to the instrument. A corre-
lation matrix will be provided in an attractive, publishable format that takes all relevant parameters
into account.

» Easy import and export functions, email notifications after the run, online monitoring features and
server-based network capabilities enable you to communicate your data in whichever way serves your
needs.

For detailed information on the broad range of software capabilities and their usage, see chapters
LightCycler® 96 Application Software, on page 85 and LightCycler” 96 Instrument Software, on page 219.

Based on the latest improvements, the LightCycler® 96 Instrument employs advanced state-of-the-art
instrument parts (for example, novel optical system and thermal block cycler).

For more detailed information on the LightCycler® 96 System, visit the LightCycler® 96 System Special
Interest Site at www.lightcycler96.com.
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General specifications

2 Specifications of the Light(:ycler® 96 Instrument

2.1 General specifications

2.1.1 Environmental parameters

* For using multiwell plates higher than 2000 m above sea level, hot sealing of the plates is recommended.
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Technical specifications

1.2 Interfaces

N

The LightCycler® 96 Instrument provides the following external interfaces:

Interface Device
Ethernet 100 Base T Connection to a computer for instrument control and data transfer

USB 2.0 (on the right side of the Connection to USB drive
instrument)

USB 2.0 (on the instrument back) Connection to external handheld barcode scanner

2.2 Technical specifications

All values are determined under standard laboratory conditions.

Maximum 96
10 to 50 pl

Approximately 40 to 50 minutes for standard PCR protocols

N

3 Specifications of the detection unit

3.1 Excitation

N

White LED
Approximately 10 000 h

N

3.2 Detection

Charge-Coupled Device (CCD) camera

10msto1s
uptos4s

Dynamic or manual
<1% CV

< 0.5%

< 4%

2.4 Filter set
Excitation wavelength [nm] Emission wavelength [nm]
Bandpass Bandwidth Bandpass Bandwidth
470 30 514 20
533 15 572 20
577 20 620 25
645 20 6975 45
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Specifications of the thermal block cycler

25 Specifications of the thermal block cycler
Temperature control Peltier-based heating and cooling
Temperature range +37 to +98°C
Heating rate 4.4°C/s
Cooling rate 2.2°C/s
Thermal homogeneity +0.3°C
Thermal accuracy $0.2°C
Block cycler cover during cycling 105°C +/-3°C

2.6 Specifications of the external handheld barcode scanner

Customers can purchase the external handheld barcode scanner for the LightCycler® 96 Instrument as an
optional accessory:

LightCycIer® USB Handheld Scanner Cat. No. 05 825 601 001
The external handheld barcode scanner is used to scan the ID of a multiwell plate labeled with a barcode
into the Plate Id field of the LightCycler® 96 Software. It is connected to the LightCycler® 96 Instrument

via the USB interface on the back of the instrument.

The LightCycler® 96 System supports the following barcode types by default:

Barcode type Resolution Checkdigit Min. data characters

Code 39 250 to 500 X 1

start/stop character not
transmitted

Code 2 of 5 250 to 500 X 1

Code 128 250 to 500 - 1

For detailed information on specifying customer-specific barcode types, refer to the documentation pro-
vided with the external handheld barcode scanner. It is possible to restore the default settings if required.

Note that the type of the external handheld barcode scanner is subject to change without notice. The
specifications listed here apply to the type provided at the time of publishing of this Operator’s Guide.
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3 The LightCycIer® 96 System Package

The table below lists the contents of the LightCycler® 96 System Package. Use this list to verify that noth-
ing is missing.

|
|

@ After opening, check for any damage that may have occurred in transit. Report any signs of damage to
your local Roche Diagnostics representative.

Quantity Component

1 LightCycler® 96 Instrument

2 LightCycler® 96 Quick Guides:
» System installation
» Programming and running an experiment

1 LightCycler® 96 USB Drive containing:
» Executables for the software
» License texts
> LightCycIer® 96 System Guides
» Decontamination and shipment preparation
» Demo data and experiment templates provided by Roche
1 Mains power cable (EU)
1 Mains power cable (US)
1 LAN cable (3 m)
2 Ventilation dust filters
1 Package fuses FUSE 5x20 T8AH 250V ULR/IEC
1 Sealing foil applicator
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4 System description

The LightCycler® 96 System comprises the following main components:
» The LightCycler® 96 Instrument; see below.

» The LightCycler® 96 Instrument Software, which is installed on the instrument; see chapter
LightCycler® 96 Instrument Software, on page 219.

» The LightCycler® 96 Application Software, which is installed on a customer’s computer; see chapter
LightCycler® 96 Application Software, on page 85.

» The disposables to be used with the LightCycler® 96 Instrument; see section Disposables, on page 39.

» The reagents to be used in experiments on the LightCycler® 96 Instrument; see section Reagerifs, on
page 41.

4.1 The LightCycIer® 96 Instrument

The LightCycler® 96 Instrument is a rapid thermal block cycler with integrated real-time, online detec-
tion capabilities. This setup enables homogeneous PCR (simultaneous amplification and detection of tar-
get nucleic acids). Detection of target nucleic acids is performed by adding either a fluorescent double-
stranded-DNA-specific dye or sequence-specific oligonucleotide probes labeled with fluorophores.

Both approaches allow operators to measure the generation of PCR products during amplification, the
basis of quantitative real-time PCR (qPCR). Post-PCR analysis of previously generated PCR products
using a melting program is used for PCR product characterization. For detailed information on the avail-
able detection formats, see section Detection formats, on page 64.

The LightCycler® 96 Instrument comprises two main components:

» The block cycler unit, including the thermal block cycler with the multiwell plate mount, the cooling
elements, the Peltier elements, and the electronics interface; for detailed information, see section Block
cycler unit, on page 33.

» The detection unit, including the optic module, the filter module, and the CCD camera; for detailed
information, see section Detection unit, on page 35.

Touchscreen USB interface Detection unit

LightCycler” 96

Block cycler unit

Figure 1: Main components of the LightCycIer® 96 Instrument
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System description

The LightCyc/er® 96 Instrument

4.1.1 Loading module

The loading module of the LightCycler® 96 Instrument houses the complete thermal block cycler, the
electronic interface and the block cycler ventilation. For a detailed description of these components, see
the following sections.

|
|

The loading module can have the following states:

Status Description

Open The loading module is completely opened and ready for loading or unloading the multiwell
plate.

Locked The loading module is locked when closed manually after loading the multiwell plate and
during the following experiment run.

Closed When the experiment run is finished, the LightCycIer® 96 Instrument unlocks the loading
module.

When using the Eject button on the touchscreen, the loading module is pushed forward. The
operator can open the loading module completely using the recessed grip.

The loading module may only be opened using the ‘Eject’ button on the touchscreen.
Otherwise the instrument changes to the ‘Error’ state and has to be rebooted. For
detailed information, see section Global action bar, on page 225.

For detailed information on cleaning the loading module, see section Cleaning instructions, on page 279.

4.1.2 Touchscreen

The touchscreen on the LightCycler® 96 Instrument provides the instrument software. For detailed infor-
mation, see chapter LightCycler” 96 Instrument Software, on page 219.

The touchscreen provides a screen resolution of 800 x 600 pixels. It is operated by pressing with a finger.

4.1.3 USB interfaces

The LightCycler® 96 Instrument provides two USB interfaces:
» The USB interface on the right side of the instrument only accepts the following USB drives:
» USB drives supporting USB 2.0.
» USB drives containing only one partition. The instrument cannot identify USB drives with several
partitions.
With a USB drive, an experiment can be transferred to the instrument and performed without a con-
nected computer running the LightCycler® 96 Application Software.

» The USB interface on the back of the instrument exclusively allows connection of an external hand-
held barcode scanner. It does not allow connection of a USB drive. For detailed information, see sec-
tion Specifications of the external handheld barcode scanner, on page 27.
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The Lightcycler® 96 Instrument

4.1.4 Instrument back

The back of the instrument houses the power box with the instrument’s mains power socket and mains
power switch, the USB interface for connecting an external handheld barcode scanner, as well as the
Ethernet interface required for connecting the LightCycler® 96 Instrument to a network or directly to a
computer. For details of the instrument’s power supply and Ethernet connection, see section Installation,
on page 42.

Ventilation outlet

EEE—
o
m—
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—
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L —
J—

Fixation gripper

Circuit breakers
Hexagon socket screw

USB interface for exter-
nal handheld barcode

Mains power switch scanner

Electrical fuses Type plate Ethernet interface

Mains power socket

Figure 2: LightCycIer® 96 Instrument back view

The fixation gripper is a new device that was introduced for transport protection reasons. It is not
present in older hardware versions, and it does not affect the system performance.
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The LightCycler® 96 Instrument

4.1.5

Ventilation

Air supply and air evacuation are arranged as follows:

—— - Warm air is blown out
— > Cold air is drawn in

Figure 3: Schematic ventilation overview

m
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System and LED ventilation.

The ventilation inlet on the right side of the instrument is equipped with a ventilation dust filter. For
detailed information on changing the ventilation dust filter, see section Exchanging the ventilation
dust filters, on page 283.

Block cycler ventilation.
The fan in the block cycler unit is only operated if the cooling elements need to be cooled down.

Power box ventilation.

Electronics ventilation.

To facilitate adequate ventilation, the ventilation inlets and outlets must not be obstructed. For
detailed information, see section Installation requirements, on page 42.
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4.2 Block cycler unit

The block cycler unit consists of the following main components:

» Thermal block cycler, which includes the Peltier elements, thermal interface, cooling elements, and
electronics interface; for detailed information, see section Thermal block cycler, below.

Block cycler cover.

Multiwell plate mount; for detailed information, see section Multiwell plate mount, on page 34.

4.2.1 Thermal block cycler

The thermal block cycler provides rapid, precise, and accurate temperature control. A heated lid prevents
changes in reaction volume and optical artifacts due to condensation. The silver mount, which has a non-
stick coating, has a high thermal conductivity and low thermal mass, allowing speed and precision. The
thermal block cycler is driven by six Peltier elements.

Electro-formed silver mount

Block cycler heat sink

Block cycler fan

Figure 4: Thermal block cycler
Ventilation

To cool the thermal block cycler during operation, the block cycler is fitted with a high-efficiency fan. The
fan in the block cycler unit is only operated if the eletronic power amplifier of the cooling elements exeeds
a certain temperature. The air flow is guided through the instrument and expelled on the right and left
sides. For detailed information, see section Ventilation, on page 32.

Block cycler cover

The thermal block cycler has a matching block cycler cover. The lid has 96 pinholes allowing fluorescence
detection by the detection unit through the closed lid. During cycling the block cycler cover is pressed
onto the multiwell plate and heated. This heating prevents changes in reaction volume and optical arti-
facts due to condensation.

If the instrument is not used for some time, it changes to standby mode and the block cycler cover is

switched off. The cover must be heated again when the operator wants to start an experiment run. The
experiment run can be started when the instrument changes to Ready.
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422 Multiwell plate mount

The mount is made of silver, has a nonstick coating, and accepts the following disposables:

» A LightCycler® 480 Multiwell Plate 96. A mechanical coding prevents incorrect loading orientation of
the multiwell plate.

LightCycler® 480 Multiwell Plates are labeled with a barcode that can be identified using an external
handheld barcode scanner. The LightCycler® 96 Software saves this ID to the corresponding experi-
ment file. For detailed information, see section Specifications of the external handheld barcode scanner,
on page 27.

> Up to 12 LightCycler® 8-Tube Strips.

Multiwell plate mount Multiwell plate

Figure 5: Multiwell plate mount

@ The operator must ensure, that the multiwell plates and/or the strips are not stacked when loading the
instrument.

For the LightCycler® 8-Tube Strips the operator must ensure, that the load pattern on the mount is sym-
metrical. Do not use only one strip. Start with the outer columns, for example, two strips in the outer col-
umns 1 and 12 or 2 and 11.

If the mount is loaded asymmetrically, the block cycler cover is charged asymmetrically and the instru-
ment could be damaged.

Additionally the operator must ensure, that the orientation of the strips on the mount matches the
sample assignment in the ‘Sample Editor’ tab. Otherwise the analysis results are incorrectly assigned to
the samples. For detailed information on assigning the samples, see section Sample Editor tab, on
page 143.

Figure 6: Symmetrical load patterns, examples
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4.3 Detection unit

The detection unit consists of the following main components:

» The optic module containing 2 x 96 glass fibres for providing the excitation light and collecting the
emitted light to and from each well, and one fibre for the reference channel.

» The LED light source; the LightCycler® 96 Instrument uses a white high power LED as the excitation
light source. The actual wavelength used for excitation of fluorophores in the reaction is determined
by the chosen excitation filter.

The filter module containing the filter wheel with four excitation and four emission filters.

The CCD camera for measuring the intensity of the emitted light.

CCD camera

LED heat sink

LED Emission optic

Filter wheel motor
Excitation optic

Optic printed circuit board
Optic unit with
glass fibre bundles

Figure 7: Schematic detection unit overview

4.3.1 Optic module

Fiber optics provide efficient optical coupling between the excitation source, PCR, emission source, and
CCD camera, enabling high sensitivity. The glass fibres in the optic module distribute the excitation light
to the 96 wells of the multiwell plate and collect the emitted light.

After passing through the excitation filter, the light is projected via the glass fibres in the optic module
onto the wells in the multiwell plate. In the same way, light emitted by the fluorophores is passed vertically
into the optic module. This ensures that there are no shading effects within the plate wells and no distor-
tions or variations in the signals coming from wells located at the edges of the PCR multiwell plate com-
pared to center wells, enabling homogeneous sensitivity over the complete plate.

The fluorescent signals are then guided to the emission filter contained in the filter module and detected
using the CCD camera. For detailed information, see sections Filter module, on page 36 and CCD camera,
on page 37.

In addition an extra glass fibre measures the intensity of the LED during a run. These values are used to
compensate for possible intensity fluctuation.
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Emitted light

Reference channel

Excitation light

Figure 8: Optic unit with glass fibre bundles

4.3.2 Filter module

The filter module contains a filter wheel with four excitation and four emission filters. The filters are
hard-coated and do not need to be customized. The LightCycler® 96 Instrument provides four different
filter combinations. The corresponding excitation and emission filters are positioned opposite on the fil-
ter wheel.

The filter wheel is driven by a stepper motor with four positions according to the filter combinations. The
sensor of the filter wheel ensures that the correct filter combination is always set. For detailed information

on the filter set, see section Filter set, on page 26.

Emission filters

Filter wheel motor
Filter wheel
sensor

Excitation filters

Figure 9: Filter module with filter wheel
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4.3.3 CCD camera
The light-sensitive CCD camera contains a CCD chip. The acquisition time of the CCD camera is

adjusted either manually or dynamically using the LightCycler® 96 Software. After measurements are
transferred to the software, it performs further corrections and noise reduction.
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4.4 Detection channels

As described in section Filter module, on page 36, the LightCycler® 96 Instrument provides four different
combinations of excitation and emission filters to enable optimal excitation of fluorophores and exact
measurement of emitted fluorescence signals. These filter combinations represent the four detection
channels.

The excitation-emission filter pairs can either be used singly in mono-color applications or in successive
combination for multi-color applications. For detailed information, see section Detection formats, on
page 64.

The table below shows the excitation-emission filter combinations of the LightCycler® 96 Instrument
used in the different detection formats:

Fluorophore Excitation filter Emission filter Detection format

SYBR Green | 470 514 Intercalating dye/

ResoLight Dye Hydrolysis probes

FAM

VIC 533 572 Hydrolysis probes/

HEX Universal ProbeLibrary probes
Yellow555

Red610 577 620 Hydrolysis probes

Texas Red

Cy5 645 697.5 Hydrolysis probes

° The LightCycler® 96 Instrument can detect signals from up to four dyes, making it possible to obtain
more information from a single reaction. The channels chosen for analysis depend on the fluorescent
dyes used in the experiment.

Optimal performance is guaranteed for the dyes listed in the table above. In addition, fluorescent dyes
with emission and excitation spectra almost matching the spectra of the listed dyes can also be mea-
sured using the LightCycler® 96 Instrument. If you are not sure of the suitability of a certain dye, please
contact your local Roche Diagnostics representative for information.
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4.5 Disposables

The LightCycler® 96 Instrument requires specific disposables for operation. The
LightCycler® 96 Disposables meet the demands of real-time PCR applications supported by the instru-
ment. The following disposables are available for the LightCycler® 96 Instrument:

» LightCycler® 480 Multiwell Plate 96, white
» LightCycler® 480 Multiwell Plate 96, clear
» LightCycler® 480 Sealing Foil

» LightCycler® 8-Tube Strips (white)

» LightCycler® 8-Tube Strips (clear)

For detailed information on the LightCycler® 96 Disposables, please visit our Special Interest Site for
Real-Time PCR Systems at www.lightcycler96.com.

0 The LightCycler® 480 Multiwell Plates and the LightCycler® 8-Tube Strips are intended for single use
only. Never use a multiwell plate or tube strip more than once (even after cleaning it), as this can lead
to unreliable results or incorrect integration time.

Figure 10: Light(}ycler® 480 Multiwell Plate 96, white and clear

The multiwell plates carry a barcode label on the long side at row A. This barcode label represents a run-
ning plate ID that can be read by the external handheld barcode scanner.

Figure 11: LightCycler® 480 Sealing Foil and LightCycler® 480 Sealing Foil Applicator
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o Before the multiwell plate is loaded into the LightCycler® 96 Instrument, it must be sealed with the
self-adhesive sealing foil. Use the sealing foil applicator provided with the instrument for proper seal-
ing. You can order further sealing foil applicators directly from your local Roche Diagnostics represen-
tative. Sealing the plate is crucial to eliminate evaporation at high temperatures. Use only the recom-
mended foil.

@ For sealing a multiwell plate, apply the sealing foil applicator several times with sufficient pressure
especially for the wells at the outer edge of the plate.

Always centrifuge the filled and sealed plate before loading it into the instrument.

Always wear gloves and only handle the sealed plate by its edges. Fingerprints and other staining on the
plate can affect the results.

Figure 12: LightCycler® 8-Tube Strips (white and clear)

Close the tubes by firmly pressing a strip of caps into place. Make sure the tubes are closed properly,
otherwise the contents could evaporate during the run.

Place the strips symmetrically on the multiwell plate mount to ensure consistent temperature distribu-
tion in the samples. For detailed information, see section Multiwell plate mount, on page 34.

@ Always centrifuge the filled and capped tube strips before loading them into the instrument.

Always wear gloves and take care not to contaminate the caps. Fingerprints and other staining on the
caps can affect the results.
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4.6 Reagents

Optimal performance of the system is achieved using the LightCycler® 96 Instrument in combination
with dedicated reagents. For detailed information on the LightCycler® 96 Reagents, please visit our Spe-
cial Interest Site for Real-Time PCR Systems at www.lightcycler96.com.

4.7 Additional equipment

The following additional equipment is required to perform real-time PCR assays with the
LightCycler® 96 System:

> Standard swing-bucket centrifuge containing a rotor for multiwell plates with suitable adapters
» Nuclease-free, aerosol-resistant pipette tips

> Pipettes with disposable, positive-displacement tips

>

Sterile reaction tubes for preparing master mixes and dilutions
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5 Installation

5.1 Installing the LightCycIer® 96 Instrument

The LightCycler® 96 Instrument is packed in a shipping box. The box includes the

LightCycler® 96 Instrument and the accessories.

> For the scope of delivery, see section The LightCycler” 96 System Package, on page 28.

» For details of how to assemble the LightCycler® 96 Instrument, see section Assermbling the instrument,

on page 44.

The original shipping container must be transferred unopened to the installation site.
On delivery, carefully inspect the shipping box for damage. Report any damage to your local Roche
Diagnostics representative before accepting the unit.

Keep the shipping box and packaging in case of return.
If you have already disposed of the packaging, you can request it from Roche.

Lift the LightCycler® 96 Instrument only by the sides using the recessed grips on the left and right sides
of the instrument base plate.

Caution!
A Due to the weight of the instrument, two persons may be needed to lift it.

5.1.1 Installation requirements
» The LightCycler® 96 System is for indoor use only.

» When installing a LightCycler® 96 Instrument that has been stored in a cold room or transported at
low temperatures, condensation may occur, which can cause malfunction of the instrument. The in-
strument must be acclimated to room temperature for at least one hour prior to installation.

> Place the LightCycler® 96 Instrument on a solid, level surface in the upright position.
» Do not place the instrument in direct sunlight or close to radiators or heating devices.

Do not place the LightCycler® 96 Instrument next to instruments that cause vibration, electromagnet-
ic interference, or have high inductance (for example, refrigerators, centrifuges, or mixers).

» Peripheral instruments connected to the LightCycler® 96 Instrument must meet the
IEC 60950 (UL 60950) standard.

» Do not place anything on top of the instrument.
» Use only the power cables and Ethernet cable supplied with the system package.

» Do not use the Ethernet cable outdoors.
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5.1.2 Space and power requirements

Place the LightCycler® 96 Instrument in a location that can support the following instrument require-
ments:

Dimensions The LightCycIer® 96 Instrument is 40 cm wide, 40 cm long, and 53 cm high.

Weight The LightCycIer® 96 Instrument weighs approximately 27 kg.

Power > The LightCycIer® 96 Instrument operates at 100 to 125 V / 200 to 240 V
(50/60 Hz).

» The instrument can be connected to a single-phase or dual-phase supply only. The
current consumption capacity of the mains power supply must not be exceeded.

» There are no special provisions for protective grounding.

Caution!

A The instrument requires proper grounding. Any break in the electrical ground wire,
whether inside or outside the instrument, or disconnection of the electrical ground
connection, could create a hazardous condition.

Caution!
A Do not under any circumstances attempt to modify or deliberately override the safety
features of this system.

» The LightCycIer® 96 Instrument uses 600 VA.

o Depending on the quality of electrical grounding, an uninterruptible power supply
(UPS) with line conditioner and support for ""Online/Direct Mode" may be required.
A UPS is not provided with the LightCyc/er® 96 Instrument. Roche recommends
contacting a local supplier who can provide a UPS in accordance with the electrical
requirements.

Ventilation » Do not place anything under the instrument, such as sheets of paper, since these
could block the air inlet.
Do not cover the instrument - in particular do not block the ventilation holes.
Access » A gap of 10 cm is recommended between the back of the instrument and the wall to
allow access to the mains power switch and the Ethernet interface.
» A gap of 20 cm is required on both sides to allow adequate air flow.
» A gap of 5 cm is required above the instrument cover to access the USB interface.
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5.1.3 Assembling the instrument
The LightCycler® 96 Instrument and accessories are protected in a shipping box.

To assemble the instrument:

» Unpack and install the LightCycler® 96 Instrument (see section To unpack and install the
LightCycler® 96 Instrument, below).

» Remove the transport locking device (see section To remove the transport locking device, on page 49).

For packing the instrument in case of a failure, see section Packing the instrument for shipping, on
page 287.

To unpack and install the LightCycIer® 96 Instrument

o Position the shipping box on a solid, level surface in the upright position.

e Remove the plastic clamping pieces on both sides from the shipping box and open the transport pack-
aging.
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° Lift the LightCycIer® 96 Instrument out of the box by holding it on the left and right sides and place it on
a solid level surface.

To carry and lift the instrument, only use the recessed grips on the left and right sides of the instru-
ment base plate.

Caution:

Due to the weight of the instrument, two persons may be needed to lift it

@ Check for damage that may have occurred in transit. Report any signs of damage to your local
Roche Diagnostics representative.

e Position the instrument on the workbench in the upright position.

e Remove the protective foil and the adhesive tape surrounding the instrument.
° Ensure that no residuals of the tape are visible on the instrument.

> > >
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Ensure that all components are present and intact.
For a detailed list, see section 7he LightCyc/er® 96 System Package, on page 28.
Report any missing items to your local Roche Diagnostics representative.

Loosen the fixation gripper on the back of the instrument. Turn the screw counterclockwise until it is
completely loose.
The fixation gripper is a new device that was introduced for transport protection reasons. It is not
present in older hardware versions, and it does not affect the system performance. If the gripper is
not available, proceed with the next step.

Connect the supplied mains power cable to the mains power socket of the instrument, and then to the
wall outlet.

Mains power socket

Do not touch mains power cables when your hands are wet. Do not attempt to connect or discon-
nect either of the mains power cables when the instrument is switched on. If any power connector
becomes worn or frayed, it must be replaced immediately with an approved cable. Always connect
the equipment to a grounded wall outlet.

10)

Optional: Connect one end of the Ethernet cable provided with the instrument to one of the following
Ethernet ports:

» The Ethernet port of your computer.
» The Ethernet port of your LAN.

> > >
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Q Optional: Connect the other end of the Ethernet cable to the Ethernet port on the back of the
LightCycler® 96 Instrument. For network settings on the instrument see /nstalling and configuring the
LightC)/C/er® 96 Instrument Software, on page 50.

Ethernet port

@ Optional: Connect the external handheld barcode scanner to the USB interface on the back of the
instrument.

USB interface

> > >

System description




Installation

Installing the LightCycler® 96 Instrument

@ Ensure that the switches for all circuit breakers are in place, that is, all white buttons are depressed.

Circuit breakers

ains power switch
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To remove the transport locking device

Ensure that the fixation gripper on the back of the instrument is completely loose. For detailed infor-
mation on how to loosen the fixation gripper, see section To unpack and install the
LightCycler® 96 Instrument, on page 44.

o Once the instrument has been successfully initialized, choose the Eject button on the touchscreen to
release the loading module.

®

Eject

The loading module is ejected.

LightCycler® 96

e Manually pull the loading module completely out of the instrument.

e Remove the transport locking device, which is held by an adhesive tape, from the mount.

Keep the transport locking device including the adhesive tape in case the instrument has to be
transported.

Ensure that no residuals of the tape are visible on the thermal block cycler or on the block cycler
cover.

o Push the loading module back until it starts moving automatically to its home position.

System description




|
|

Installation

Installing and configuring the Light(,)/c/er® 96 Instrument Software

5.2 Installing and configuring the LightCycIer® 96 Instrument Software

The LightCycler® 96 Instrument is controlled by the LightCycler® 96 Instrument Software. Each config-
uration (instrument and instrument software) works as an independent system. The

LightCycler® 96 Instrument Software operates the LightCycler® 96 Instrument using the information
provided by the user who defines the experiment run conditions.

» For detailed information on monitoring the instrument and defining an experiment run, see chapter
LightCycler” 96 Instrument Software, on page 219.

> For detailed information on handling updates of the LightCycler® 96 Instrument Software, see section
Managing updates, on page 60.

5.2.1 Installing the LightCycIer® 96 Instrument Software

LightCycler® 96 Instrument Software is pre-installed on the instrument. For updating the software on the
instrument, see section Managing updates, on page 60.

For detailed information on upgrading the LightCycler® 96 Instrument Software Version 1.0 to the
Version 1.1, see section Upgrading the LightCycler” 96 Instrument Software Version 1.0, on page 62.

The LightCycler® 96 Instrument is compatible for use in a point-to-point connection over Ethernet.
There are two ways of connecting the instrument:

» A one-to-one connection between the instrument and the computer, using a single cable; see sections
Configuring a one-to-one connection, below.

» An Ethernet network connection between the instrument and the local Ethernet network; see section
Configuring an Ethernet network connection, on page 55.

5.2.2 Configuring a one-to-one connection

For using a one-to-one connection between the LightCycler® 96 Instrument and the computer running
the LightCycler® 96 Application Software, both devices must be configured.

Automatic one-to-one connection
When using a one-to-one connection and the Automated network configuration option is chosen, the

instrument assigns a default IP address itself. A computer running Microsoft Windows XP or Microsoft
Windows 7 as well assigns a default IP address to itself.

o Connect the LightCycIer® 96 Instrument to the computer, using the supplied network cable. For detailed
information, see section Assembling the instrument, on page 44.

e Switch on the instrument and the computer.
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e On the touchscreen, open the Network Information window area:
Utilities > Configuration > Network Information.

Utilities > Configuration > Network Information

rNetwork

Automated Manuzl

[ IP Settings Domain Name Server

Network Address
169.254. 0 . 1

Preferred Server
111 . 111 . 111 . 11

Subnet Mask / Alternate Server
255.255.255. 0 111 . 111 . 111 . 11

NN

Gateway
11 .111. 11 . 1

o

o Choose Automated.

Run Editor Raw [

Utilities > Configuration > Network Information

 Network

putemeEe

rIP Setting: Domain Name Server

o

The process for assigning an instrument IP address might take up to one minute.

Automatically assigned IP addresses are in the range 169.254.0.1 to 169.254.0.254. When using de-
fault Microsoft Windows XP or Microsoft Windows 7 settings, the computer automatically assigns
an IP address from the same range to itself.

The instrument assigns a default IP address to itself.

e Check the connection using the Instrument Manager in the LightCycIer® 96 Application Software. For
detailed information, see section /nstrument Manager, on page 124.

e If the automatic one-to-one connection fails (for example, when the computer settings do not allow self-
configuration of an IP address), configure the connection manually. For detailed information, see section
Manually configured one-to-one connection, assuming you have no administrator privileges on the com-
puter, on page 54.
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Manually configured one-to-one connection,
assuming you have administrator privileges on the computer

Connect the LightCycIer® 96 Instrument to the computer, using the supplied network cable. For detailed
information, see section Assembling the instrument, on page 44.

e Switch on the instrument.

On the instrument:

On the touchscreen, open the Network Configuration window area:
Utilities > Configuration > Network Information.

Choose Manual.

Utilities > Configuration > Network Information

rNetwork

Automated

Manuzl

[ IP Settings

Network Address
0. 0 .0 .

Subnet Mask
255 . 255 . 255 .

Gateway
11 . 111 . 11 .

1

0

1

NN

Domain Name Server

Preferred Server
111 . 111 . 111 . 11

Alternate Server
111 . 111 . 111 . 11

N

o

In the Network Address field, enter an IP address from one of the following ranges:

» 10.0.0.1 to 10.255.255.255
> 172.16.0.1 to 172.31.255.255
> 192.168.0.1 to 192.168.255.255

° These ranges comprise the network addresses allowed for private use.

Write down the IP address for later use when configuring the computer.

In the Subnet Mask field, enter the following subnet mask:

255.255.255.0

0 00

Choose Ok.

On the computer:

Log in to Microsoft Windows and ensure that you have the administration rights to edit the network con-

figuration.

Choose the Start menu and select Control Panel.

Choose Network and Sharing Center.

0006 0

In the top left, choose Change adapter settings. The available adapters are displayed.
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@ Select the adapter (LAN port) of your computer and open the Local Area Connection Properties dialog.
[l Local Area Connection Properties | & A
Metworking /_

Connect using: — —
| ¥ Parallels Bthemet Adapter |

This connection uses the following items:

"8 Parzliels Shared Folders

% Client for Microsoft Networks

4Bl 05 Packet Scheduler

.Q File and Printer Sharing for Microsoft Networks

& Intemet Protocol Version & (TCP/IPvE)

<& Intemet Protocol Version 4 (TCP/IPvd)

& Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder

[ Install.... ] [ Uninstall ] | Properties

Description

[ ok ][ Cancad |

@ Select Internet Protocol Version 4 (TCP/IPv4) and choose Properties.
° Ensure that you have selected ‘Version 4’ (not ‘Version 6).

@ Enter an IP address for your computer:

Use the same domain value chosen for the instrument IP address, but another final value. For example,
if you choose 70.0.0.7 for the instrument IP address, use 70.0.0.2 for the computer IP address.

@ Enter the following subnet mask:
255.255.255.0
° This subnet mask is identical to the instrument subnet mask..

Q Choose OK.

@ Check the connection using the /nstrument Manager in the LightCycIer® 96 Application Software. For
detailed information, see section /nstrument Manager, on page 124.
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Manually configured one-to-one connection,
assuming you have no administrator privileges on the computer

When a computer is used in a stand-alone mode, Microsoft Windows automatically assigns an IP address
to the computer. To identify this IP address and to connect the LightCycler® 96 Instrument, follow the
steps below.

o Connect the LightCycIer® 96 Instrument to the computer, using the supplied network cable. For detailed
information, see section Assembling the instrument, on page 44.

e Switch on the instrument.

On the computer:

e Log in to Microsoft Windows.

o Open the command prompt.

e Type ipconfig and press the [Enter] key.

e Write down the Autoconfiguration IPv4 Address and the Subnet Mask for later use when configuring the
instrument.

If the ‘ipconfig’ command provides more than one connection, choose one connection for later use,
for example, ‘Ethernet-Adapter Local Area connection 1’ It is recommended to use the first con-
nection in the list.

On the instrument:

o On the touchscreen, open the Network Configuration window area:
Utilities > Configuration > Network Information.

e Choose Manual.

Utilities > Configuration > Network Information

 Network

Automated Manual

rIP Setting:

Network Address
10 0 0 1

Subnet Mask
255 . 255 . 255 0

Gateway
11 111 11 1

NN

Domain Name Server

Preferred Server /
111 - 111 . 111 11

Alternate Server /
111 - 111 . 111 11

o

o In the Network Address field, enter the IP address from step 6,
but increase the last digit by a value of 1.

@ In the Subnet Mask field, enter the same subnet mask as indicated on the computer (step 6).

Q Choose Ok.

On the computer:

@ Check the connection using the Instrument Manager in the LightCycIer® 96 Application Software. For
detailed information, see section /nstrument Manager, on page 124.

> > >
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@ If the connection fails:
Open the command prompt and enter the ping command:
Type ping <instrument_IP_address> and press the [Enter] key.

C:wusershtestl>ping 18.8.68.1

Pinging 18.8.8.1 with 32 hytes of data:c

Reply from 18.8.8.1: bhytes=32 time<ims TIL=128
Reply from 18.8.8.1: bytes=32 time<ims TTL=128
Reply from 18.8.8.1: bhytes=32 time<{ims TTL=128

Reply from 192_.168.A.184: bhytes=32 time<ims TTL=128

Ping statistics for 18.8.8.1:

Packets: Sent = 4, Received = 4, Lost = B (B» loss),
Approximate round trip times in milli-seconds:

Minimum = Bms. Maximum = Bms. Average = Bms

> If the ping is replied by the instrument, probably the firewall of your computer blocks the application
software. In this case contact your local IT administrator for support.

» If the ping is not replied by the instrument, check whether the IP address on the instrument is cor-
rect.

5.2.3 Configuring an Ethernet network connection
For connecting the LightCycler® 96 Instrument to the local Ethernet network, the operator has the fol-
lowing options:

» Using a standard network, where the TCP/IP addresses are assigned automatically by a Dynamic Host
Configuration Protocol (DHCP) server.

> Assigning the IP addresses manually.

A standard network is the type of network you are likely to have if you do not need to configure the IP
addpress of your computer manually.

plied network cable to connect to a wall socket or a network switch/hub. For detailed information, see
section Assembling the instrument, on page 44.

0 Connect the LightCycIer® 96 Instrument to the network in the same way as a computer, using the sup-
e Switch on the instrument.

On the instrument:

e On the touchscreen, open the Network Configuration window area:
Utilities > Configuration > Network Information.

Choose one of the following options:

> Automated:
The IP address is searched for automatically. The IP address, subnet mask, default gateway address,
and the DNS addresses are displayed in the corresponding fields. Proceed with step 7.

»  Manual:
Contact your local IT administrator for the IP address. Proceed with step 5.

> > >
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e In the Network Address field, enter the IP address provided by your local IT administrator.

Utilities > Configuration > Network Information

rNetwork

Automated Manuzl
[ IP Settings Domain Name Server

Preferred Server
1. 111. 111. 11

Network Address
169.254. 0 . 1

Subnet Mask
255.255.255. 0

Alternate Server
111 . 111 . 111 . 11

Gateway
11 .111. 11 . 1

NN

o

e In the Subnet Mask field, enter the following subnet mask:
255.255.255.0

o Write down the IP address.

e Choose Ok.

On the computer:

° Register the instrument with the LightCycIer® 96 Application Software using the instrument IP address
or the host name. For detailed information, see section /nstrument Manager, on page 124.

° If the connection to the instrument fails, even though you have connected all cables properly and con-
figured the connection correctly, restart the instrument.
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5.3 Installing the LightCycIer® 96 Application Software
The LightCycler® 96 Application Software is installed on a computer which can be connected to the /‘
LightCycler® 96 Instrument either via a standard network or directly, as well as on a computer that is not /_

connected to a LightCycler® 96 Instrument.

» For detailed information on connecting to a LightCycler® 96 Instrument, see section To register an in-
strument, on page 126.

> For detailed information on defining an experiment run and on analyzing the results, see chapter
LightCycler® 96 Application Software, on page 85.

» For detailed information on handling updates of the LightCycler® 96 Application Software, see sec-
tion Managing updates, on page 60.

5.3.1 System requirements

To install and run the LightCycler® 96 Application Software, the computer must satisfy the following
minimum requirements:

Processor: Intel Core 2 duo 2.4 GHz

Memory: 2 GB

Hard disk: 250 GB

LAN: RJ45 Ethernet (100 MBit)

USB: USB 2.0

Display resolution: 1280 * 1024

Operating system: Microsoft Windows XP or Microsoft Windows 7, 32bit configuration
Microsoft .NET Framework 4.0 installed

vV VvV vV vV v v Vv Y

Setting for regional and language options: English (USA)

5.3.2 Installing the LightCycIer® 96 Application Software

The LightCycler® 96 Application Software is provided on the separate USB drive which is part of the sys-
tem package. The software is installed via a standard installation program. Software updates are provided
via the download area of the Roche Applied Science website. For detailed information on handling updates,
see section Managing updates, on page 60.

To install the LightCycIer® 96 Application Software

0 Start the computer on which you want to install the software.

For installing the LightCycler® 96 Application Software Version 1.1 as an upgrade to the
LightCyc/er® 96 Application Software Version 1.0, proceed as follows:

» Download the new software release from the download area of the Roche Applied Science
website.

»  Unpack the *zip archive.
» Proceed with step 5.

e Insert the USB drive.

e Log in to Microsoft Windows, and ensure that you have the administration rights to install the software.

e Open Windows Explorer and navigate to the USB drive.

> > >

System description



http://www.roche-applied-science.com/sis/
http://www.roche-applied-science.com/sis/

Installation

Installing the LightCyc/er® 96 Application Software

e Double-click the Setup_LightCycler96_<release>.exe file.

The installation process transfers the files, extracts the files, and prepares the installation wizard. The
Welcome to the LightCycler® 96 Setup Wizard dialog box opens.

Choose Next.

You are prompted to agree to the license conditions:

|
|
°

» Read the license agreement.
» Check the / agree option.
» Choose Nextto proceed.

o In the Select Installation Folder dialog box:
> Select the location for the LightCycler® 96 Application Software:
Either keep the default settings or browse to select a location for the installation.

By default, the software is installed in the
‘C:\Program Files\Roche Diagnostics\LightC)/c/er® 96’ directory.

» Choose whether the software is to be accessed only by yourself or by anyone on the computer.

In the Confirm Installation dialog box, choose Next.

The selected components are installed. When the installation process has finished, the
Installation Complete dialog box opens.

00

Choose Close.

5.3.3 The LightCycIer® 96 Application Software home directory
The LightCycler® 96 Application Software is installed in the home directory you specified during the
installation process. By default, the home directory is created under:

C:\Program Files\Roche Diagnostics\LightCycler® 96.

When the installation is complete, the home directory contains the following directories:

Directory Description

bin Program libraries, configuration files, and executable files for the
LightCycIer® 96 Software application.

DemoData Demo experiment files delivered with the software.
Manuals LightCycIer® 96 System Guides.
Templates Non-executed experiments with run settings to be used as templates.
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5.3.4 Uninstalling the LightCycIer® 96 Application Software
Start the computer with the LightCycIer® 96 Application Software. /‘
Log in to Windows and ensure that you have the administration rights to uninstall the software. /

In the Start menu, navigate to the LightCycler® 96 folder and choose the Uninstall LightCyc/er® 96 entry.

You are prompted to confirm that you want to uninstall the application.
Choose Yes.

® 60000

During the installation, the directories bin, Manuals, and Templates are deleted.

When the process is finished, a message states that the software has been completely removed from
your computer.

Choose OK.

System description

Alternatively, you can use the Microsoft Windows Control Panel to uninstall the
LightCycler® 96 Application Software.
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5.4 Managing updates
New software releases and user guides for the LightCycler® 96 Instrument are available in the download
area of the Roche Applied Science website. New user guides are also available on the

Roche Technical Support website.

During an upgrade, all settings of the prior software version are adopted so no configuration is required.

5.4.1 Installing a LightCycIer® 96 Application Software update
When installing an update of the LightCycler® 96 Application Software, there is no need to uninstall the

existing version. Administrators can install the software update on the computer, as described in section
Installing the LightCycler” 96 Application Software, on page 57.

5.4.2 Installing a LightCycIer® 96 Instrument Software update

When installing an update of the LightCycler® 96 Instrument Software, there is no need to uninstall the
existing version.

To install a LightCycIer® 96 Instrument Software update

o Download the new software release from the download area of the Roche Applied Science website and
save it to a USB drive.

The installation file must be located on the top level of the USB drive.

e Start the LightCycIer® 96 Instrument and wait for the Ready status to be displayed.

26-Feb-2013 - 17:33 @ nEn =N
Ready Testrun

e Insert the USB drive into the USB interface on the right side of the instrument.

> > >
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o On the touchscreen, open the Utilities and then the Instrument tab.
Overview Run Editor Raw Data A
Configuration Service ’

— | —

Instrument Serial Number 000000000010020
Software Version 1.00.01.1309
Last Self Test: 26-Feb-2013 15:43
Number of Runs 115
Self Test Report Run Hours 95:00 h
Operation Hours 1029:00 h
Running since: 6:40 h
Current Date 26-Feb-2013 16:21

e Choose the update button next to the Software Version field. The Software Update window area opens.
The window area displays the software version available on the USB drive.

Run E

Utilities > Instrument > Software Update

Attach storage media to USB Port

Software version found on USE Drive

LC96_1.00.01.1309 pkg

oack

Select the corresponding software version.

Choose Update.
The file is copied from the USB drive to the instrument.

00

After installation, the system must be rebooted. The software displays the following dialog box:

Update system

Do you wish to update the system now? It will reboot
automatically after the process has completed.

ﬁ el

e Choose OK.
The instrument automatically shuts down and restarts. The instrument is then ready for further use.
Do not remove the USB drive during the update process.

61
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5.4.3 Upgrading the LightCycIer® 96 Instrument Software Version 1.0

For installing the LightCycler® 96 Instrument Software Version 1.1 as an upgrade to the
LightCycler® 96 Instrument Software Version 1.0, please note the following issues:

Compatibility with the application software

The LightCycler® 96 Instrument Software cannot cooperate with a different version of the

LightCycler® 96 Application Software and vice versa. When different software versions are installed, it is
not possible to register an instrument with the application software, using the Instrument Manager tool.
Operators must update both, the LightCycler® 96 Instrument Software and the

LightCycler® 96 Application Software to the Version V1.1.

For detailed information on upgrading the software, see the following sections:
» Installing the LightCycler” 96 Application Software, on page 57.
» Installing a LightCycler” 96 Instrument Software update, on page 60.

J1c96 files

When installing the LightCycler® 96 Instrument Software Version 1.1, no experiment files generated with
the LightCycler® 96 Software Version 1.0 are allowed on the instrument. Operators must save and then
remove these files from the instrument before the installation. The following procedure is recommended:

For saving the experiments, perform one of the following steps:

» On the instrument, synchronize the experiments with the connected USB drive using the
Synchronize button. The experiments are transferred to the USB drive. For detailed information, see
section Overview tab, on page 237.

» On your computer, retrieve the experiments from the instrument using the /nstrument Manager tool
in the application software. For detailed information, see section Send/Receive Experiments tab, on
page 128.

Remove the experiments from the instrument using the Delete button. For detailed information, see sec-
tion Overview tab, on page 237.

Optional: Backup the instrument configuration to a connected USB drive. For detailed information, see
section Backup/Restore/Reset, on page 267.

Install the LightCycIer@ 96 Instrument Software Version 1.1. For detailed information, see section
Installing a LightCycler®™ 96 Instrument Software update, on page 60.
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Experiment file types
By default, all new experiment files, generated with the LightCycler® 96 Instrument Software or /‘
LightCycler® 96 Application Software Version 1.1 have the file types *.1c96p or *.1c96u: /—

> *.1c96p for processed experiments. S S

> *.1c96u for unprocessed experiments.

Experiments generated with the LightCycler® 96 Software Version 1.0 have the file type *.1c96. All three
file types can be opened in the LightCycler® 96 Application Software. In the

LightCycler® 96 Instrument Software Version 1.1 however, only the file types *.1c96p or *.1c96u are sup-
ported. For opening an *.1c96 file, operators must save it as a *.1c96p or *.1c96u file using the application
software. The following procedure is recommended:

o Open the *.Ic96 file in the LightCycler® 96 Application Software.

e Save the file as *.Ic96u or *.Ic96p file depending on the processing status. For detailed information, see
section Saving an experiment, on page 116.

The data in the experiment file remain unchanged.
The *1c96 file is also retained.

e Transfer the *.Ic96u or *.Ic96p file to the instrument.

5.4.4 Installing a firmware update

In some cases, the software will include improvements for the LightCycler® 96 Instrument, which will
require the instrument to be updated. New software releases for the firmware will be delivered together
with the LightCycler® 96 Instrument Software and are automatically installed when the instrument soft-
ware is updated. For detailed information, see section Installing a LightCycler” 96 Instrument Software
update, on page 60.
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6 Detection formats

The LightCycler® 96 Instrument makes use of fluorescent dyes for online, real-time monitoring of both
the generation of PCR products during cycling and the melting of PCR products. Fluorescence signals
measured during cycling are correlated with the amount of PCR product in the reaction, allowing calcu-
lation of the input copy number of the target nucleic acid (possible both with sequence-specific and se-
quence-independent detection formats). With sequence-independent detection formats, fluorescence
measurements are also used for PCR product characterization by melting curve analysis. For maximum
flexibility, the LightCycler® 96 Instrument supports several fluorescent detection formats and can be used
with a broad range of probes and dyes:

> Sequence-Specific Probe Binding Assays.
Rely on fluorophores coupled to sequence-specific oligonucleotide probes that hybridize to their
complementary sequence in target PCR products, for example:
» Hydrolysis probes (5"-nuclease assay).
» Universal ProbeLibrary probes (5’-nuclease assay).
» Sequence-Independent Detection Assays using double-stranded DNA-binding dyes.
Optimal performance of the system is achieved using the LightCycler® 96 Instrument in combination

with dedicated reagents. For detailed information on the LightCycler® 96 Reagents, please visit our
Special Interest Site for Real-Time PCR Systems at www.lightcycler96.com.

Optimal performance is guaranteed for the dyes listed in the table listed in section Detection channels,
on page 38. In addition, fluorescent dyes with emission and excitation spectra almost matching the
spectra of the listed dyes can also be measured using the LightCycler® 96 Instrument. If you are not sure
of the suitability of a certain dye, please contact your local Roche Diagnostics representative for infor-
mation.
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6.1 Monitoring PCR with an intercalating fluorescent dye

Generation of PCR products is detected by measuring the increase in the dye fluorescence (measured at
510 nm). In solution, unbound dye exhibits very little fluorescence. However, fluorescence is greatly en-
hanced after dye intercalation into the helix of dsDNA. During PCR, the increase in fluorescence is pro-
portional to the amount of newly generated dsDNA.

The following are the basic steps of DNA detection using intercalating dyes such as SYBR Green I during
real-time PCR on the LightCycler® 96 System:

0 During annealing, PCR primers hybridize to the target DNA
t t strand and form small regions of dsDNA where the dye
1 intercalates: the amount of fluorescence signal increases.

g

e In the elongation phase, more dsDNA is formed and more
dye can intercalate: the fluorescence signal increases expo-
nentially.

e At the end of the elongation phase, each strand of dsDNA
contains the maximum amount of intercalated dye. For this
reason, the fluorescence is measured (510 nm) at the end of
each elongation phase when using intercalating dyes in
real-time PCR.

hgmgmgmymmprmgn

Since the dye binds all dsDNA, regardless of the DNA sequence, it cannot discriminate between specific
PCR products, primer-dimers and other nonspecific products. Any double-stranded PCR artifact will
contribute to signal increase, which could result in overestimation of the concentration of the target se-
quence.

To determine whether only the desired PCR product has been amplified, a melting curve analysis should
be performed directly after PCR. PCR product characterization by melting curve analysis is based on the
fact that each particular dsSDNA sequence has its characteristic melting point (the temperature at which
50% of the DNA is double-stranded and 50% is melted, and becomes single-stranded). The most impor-
tant factors that determine the thermal stability of dsDNA are length in base pairs and GC content of the
sequence.

During a melting experiment, the reaction mixture is slowly heated up, for example, from +60°C to
+95°C. When the temperature reaches the melting point of a PCR product present in the reaction, the
DNA strands separate and the fluorescence of the released dye decreases sharply.

The LightCycler® 96 Instrument continuously monitors the fluorescence over the temperature transition.
In the LightCycler® 96 Software, these data are displayed as a melting peaks chart (first negative derivative
of fluorescence [F] vs. temperature [T]), where the temperature of the melting peak maximum corre-
sponds to the point of inflection in the melting curve that defines the melting point of the specific dssDNA
fragment.
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If the real-time PCR produces only one specific DNA amplicon, the melting curve analysis will show only
one melting peak. If primer-dimers or other nonspecific products are present, they will be shown as addi-
tional melting peaks. Checking the melting temperature of a PCR product is thus used to confirm the
specificity of the PCR product.

6.2 Monitoring PCR with hydrolysis probes

Hydrolysis probe assays can technically be described as homogeneous 5’-nuclease assays, since a single
3’-nonextendable probe, which is cleaved during PCR amplification, is used to detect the accumulation
of a specific target DNA sequence. This single probe contains two labels, a fluorescent reporter and a
quencher, in close proximity to each other. When the probe is intact, the quencher dye is close enough to
the reporter dye to suppress the reporter fluorescent signal. Fluorescence quenching takes place via Fluo-
rescence Resonance Energy Transfer (FRET).

During PCR, the 5'-nuclease activity of the polymerase cleaves the hydrolysis probe, separating reporter
and quencher. After cleavage, the reporter is no longer quenched and emits a fluorescence signal when
excited. The LightCycler® 96 Instrument can detect hydrolysis probes that are labeled with 4 classes of re-
porter dyes:

» Class 1: FAM

» Class 2: VIC, Hex or Yellow555
» Class 3: Red610 or Texas Red
» Class 4: Cy5

Hydrolysis probes can be used separately or in combination, which permits either single-color or multi-
color detection.

o A hydrolysis probe carries two fluorescent dyes in close
49 proximity, with the quencher dye suppressing the reporter
fluorescence signal. The 3"-end of the probe is phosphory-
lated, so it cannot be extended during PCR.

e In the annealing phase of PCR, primers and probes specifi-
cally anneal to the target sequence.

[ LI
e As the DNA polymerase extends the primer, it encounters
the probe. The polymerase then cleaves the probe with its
inherent 5"-nuclease activity, displacing the probe frag-
ments from the target, and continues to polymerize the new
n amplicon.
?
L LL LR ELELE L b
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o In the cleaved probe, the reporter dye is no longer
quenched and therefore can emit fluorescence that can be
measured in the appropriate detector channel of the
Y LightCycler® 96 Instrument. The increase in fluorescence
from the reporter dye correlates to the accumulation of
released reporter dye molecules (and thus indirectly to the
I amount of PCR products). The fluorescence signal of the
reporter dye is measured at the end of the elongation
phase.

° In the hydrolysis probe format, PCR products cannot be characterized by melting curve analysis, be-
cause the generation of fluorescence signals does not depend on the hybridization status but on irrevers-

ible digestion of the probe.

For a 5'-nuclease digestible hybridization complex to form correctly, the melting temperature of the
probe should be higher than the melting temperature of the PCR primer.
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7 Analysis principles

The LightCycler® 96 Application Software provides different analyses modules for a PCR experiment:

Absolute quantification; see section Absolute quantification analysis, on page 71.

|
|
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Relative quantification; see section Relative quantification analysis, on page 72.
Qualitative detection; see section Qualitative detection analysis, on page 77.
Endpoint genotyping; see section Endpoint genotyping analysis, on page 78.
T,, calling; see section T, calling analysis, on page 79.

High resolution melting; see section High resolution melting analysis, on page 81.
Color compensation

To correct the fluorescence crosstalk, color compensation is applied automatically before data analysis.
The LightCycler® 96 Application Software automatically reassigns the fluorescence in each channel to the
appropriate dye. This results in the detection of only one dye in each channel.

For multi-color experiments, color compensation is performed automatically for all analysis modules.
When measuring a typical multi-color amplification data set, all amplification curves detected in heterol-
ogous channels are called Negative by the automatic positive/negative algorithm. For detailed information
on the algorithm, see section Positive/negative filter, on page 69.

7.1 Quantification analysis

A quantification analysis can be performed on any experiment in which a nucleic acid is:
» Amplified using a cycling program and

> Detected via fluorescent signals that originate from DNA-binding generic dyes or sequence-specific
probes.

Taking advantage of real-time, online monitoring of PCR, the software considers fluorescence values
measured in the exponentially growing log-linear phase of the PCR amplification process for analysis of
the quantification data.

A typical quantification experiment performed on the LightCycler® 96 Instrument is shown in the figure
below. The reaction profile contains three phases: the initial background phase, an exponential (log-lin-
ear) growth phase, and a final plateau phase. The initial phase lasts until the fluorescence signal from the
PCR product is greater than the background fluorescence. The exponential log phase begins when suffi-
cient product has accumulated to be detected above the background and ends when the reaction effi-
ciency falls as the reaction enters the plateau.
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Figure 13: Typical quantification experiment

A perfect amplification reaction with an efficiency of 2 (that is, every PCR product is replicated once in
every cycle) can be described during the log-linear phase by T, = T, x 2™
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Real-time PCR experiments, however, are influenced by many factors, and therefore efficiency may not
be perfect. Thus PCR amplification is more accurately described as: T, = Ty x E",

where T}, is the amount of gene molecules at cycle n, T is the initial number of gene molecules, n is the
number of amplification cycles, and E is the efficiency of amplification.

The figure above shows that the cycle where each reaction first rises above the background depends on the
amount of the gene that is present at the beginning of the reaction. The cycle at which the fluorescence of
a sample rises above the background fluorescence is called the quantification cycle (Cq) of the sample,
also known as "crossing point" (Cp) or "threshold cycle" (Ct).

The estimated quantity may be:
> Absolute in terms of an actual copy number or quantity, or

> Relative by comparing a target gene to a reference gene.

Absolute quantification and relative quantification share many common features, including calling of Cq
values from amplification curves, use of standards, positive/negative calling, etc. However, since both
methods are based on different calculation workflows, they are separated in different analysis modules.

Positive/negative filter

The LightCycler® 96 Application Software automatically applies a positive/negative filter to produce a
qualitative call. The call is made based on criteria like endpoint fluorescence, relative growth, maximum
relative slope, and deviation from linearity. The positive/negative algorithm calls three different result

types:
> Positive:
The fluorescence curve fulfills the criteria for a positive call.

> Negative:
The fluorescence curve does not fulfill the criteria for a positive call.

» Invalid:
The fluorescence curve shows a very strong deviation from the expected curve shape (very rare cases).

The LightCycler® 96 Application Software provides a function to manually define gene-specific thresh-
olds for the Cq (maximum value), slope (minimum value) and endpoint fluorescence (minimum value)
to change the positive/negative call. For detailed information on these settings, see sections Abs Quarnt
Settings, on page 167 and Rel Quant Settings, on page 177.

o If results are displayed incorrectly as positive or negative, it is recommended to check the results and
edit the corresponding thresholds manually.

Cycle of Quantification (Cq)

In an amplification reaction, the cycle at which the fluorescence of a sample rises above the background
fluorescence is called the cycle of quantification (Cq) of the sample. The Cq is thus a single value reflecting
the cycle number used for quantification.

The larger the quantity (or concentration) of the gene present before amplification, the fewer cycles of
amplification will be required to amplify that gene to a detectable level. As the gene reaches a detectable
level, the exponential increase of the gene becomes visible as the fluorescence signal from the PCR prod-
uct is greater than the background fluorescence.

This correlation between amount of template and value of Cq facilitates all types of real-time PCR-based
quantitative analysis. Because of this relationship between Cq and starting quantity, real-time PCR makes
data acquisition and analysis during the exponential phase easy and therefore allows sensitive quantifica-
tion of a given target.
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The LightCycler® 96 Application Software uses predefined dye-specific fluorescence threshold values to
calculate the Cq value of a sample. The predefined fluorescence threshold value used in an experiment
depends on the specified detection format (dye). For detailed information on how to specify the detection
format, see section Detection Format, on page 141.

Dyes Predefined fluorescence threshold value

SYBR Green |, ResoLight 0.2
FAM, VIC, Hex, Yellow555, Red610, Texas Red, Cy5 0.05

The Cq value for a sample is only displayed in the results if the sample is determined ‘Positive’ by the
positive/negative filter algorithm or by the gene-specific threshold set manually by the operator.

The Cq threshold and the positive/negative threshold are two independent thresholds that are not cor-
related. Cq values are calculated once for each sample and do not change when the positive/negative
threshold is changed manually by the operator. The Cq threshold cannot be changed by the operator.

Endpoint fluorescence

The endpoint fluorescence (EPF) of an amplification curve indicates the last fluorescence value of the
background-corrected curve.

Background correction in all quantification analysis modules is performed by dividing each data point by
the background value of the relevant curve and subsequently subtracting a value of "1" (proportional
background correction).

Standard curves

In a quantification analysis, a standard curve is used to determine the quantity of unknown samples and
the amplification efficiency of a certain gene. In a standard curve, the quantities of standard samples are
plotted against the Cgs of the samples. The x-axis represents the log of the initial target quantity, and the
y-axis represents Cq in cycles. The standard curve is a linear regression line through these plotted data
points.

Gene Name Gene X
Slope -3.3303
Effidency 2,00
Error 0.18
RA2 1.00
Y-Intercept 35.87
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Figure 14: Standard curve in a quantification experiment

A standard curve is set up with at least three dilution steps. The quantities chosen for the standard curve
should fall between the expected quantity range of the gene of interest.

In the LightCycler® 96 Application Software, at least three standard concentrations are required to cal-
culate the standard curve. Otherwise, no standard curve is calculated.
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» The PCR Efficiency can be calculated using the formula: E = 10 ~1/slope
(for example, slope = -3.3 — E = 2).
The software automatically calculates the efficiency and displays it in the standard curve chart.

° For the valid use of the standard curve, PCR amplification must be highly reproducible and reaction
conditions must be constant for all experiments. It is recommended to run tests to ensure stable PCR
efficiency and to use replicate samples (especially for low quantities) to create the standard curve. Also,
you should include a previously quantified sample in each analyzed run, to verify that the calculated

values are reproducible.

» The Slope of the standard curve describes the kinetics of the PCR amplification. It indicates how
quickly the amount of target nucleic acid (NA) can be expected to increase with the amplification cy-
cles. The slope of the standard curve can be calculated from the Efficiency of the amplification reaction
using the formula s= -log®. A perfect amplification reaction would produce a standard curve with an
efficiency of 2.00.

» The display of a standard curve shows a Y-Intercept. The x-axis is adjusted to display the calculated
values properly.

» The Standard Error of Estimate value (mean squared error of the single data points fitted to the regres-
sion line) is a measure of the accuracy of the quantification result based on the standard curve (an ac-
ceptable value should be < 0.2).

» The Correlation Coefficient of a standard curve shows the r squared value of the correlation.

7.1.1 Absolute quantification analysis

Absolute quantification enables you to quantify a single or multiple genes and express the final result as
an absolute value (for example, copies/ml). The absolute values for quantity or copy number are derived
from dilutions of gene-specific standards with known quantity/copy number.

The easiest way to obtain an absolute value for an unknown quantity of gene is to compare the Cq of an
unknown sample against those of standards with known quantities. Standard material can be selected
from various sources (for example, linearized plasmid DNA carrying the cloned target sequence, purified
PCR products). The gene quantity in the standard must be known. PCR is then performed with a series
of dilutions of the standard, which represent different gene quantities in a reaction.

The known template amount of each standard dilution is automatically plotted against the measured Cq
values. The resulting regression line is called the standard curve and shows the correlation between Cq
and quantity. By comparing the Cq values from samples with unknown amounts of template to this stan-
dard curve, one can determine the starting amount of template in each sample.
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7.1.2 Relative quantification analysis
Ratio

Relative quantification compares the levels of two different gene sequences in a single sample (for exam-
ple, target gene of interest (GOI) and a reference gene), and expresses the final result as a ratio of these
genes.

target concentration
ratio =

reference concentration

For comparison purposes, the reference gene is assumed to be present in constant numbers under all test
conditions. This reference gene provides a basis for normalizing sample-to-sample differences. To
improve this normalization step, multiple reference genes can be chosen. In this case, each relative ratio
is calculated separately, and the geometric average is displayed. If no single reference gene is suitable for
all samples, consider using more than one reference gene and averaging their assay levels to form a single
reference value.

Normalized ratio

In addition to calculating sample-specific ratios, a normalized ratio can be calculated by defining a special
run-specific sample type, the "run calibrator" sample. This run calibrator is a positive sample with a stable
ratio of target-to-reference and is used to normalize all samples within one run. It also provides a constant
calibration point between several LightCycler® 96 System runs.

The result is expressed as a normalized ratio, that is, target/reference ratio (unknown sample) divided by
target/reference ratio (calibrator):

target/reference (unknown sample)
normalized ratio =

target/reference (rn calibrator)

While a calibrator corrects for differences in detection sensitivity between target and reference caused
by differences in probe annealing, probe labeling, or dye extinction coefficients, it does not correct for
differences in PCR efficiency between the target and reference gene.

Scaled ratio

In addition to normalization, it is frequently required to measure the gene expression of each sample and
each gene at different times or under different conditions. To generate a meaningful result, the sample-
specific measurements are normalized to a common basis, that is, a certain experimental condition, to
provide a scaled ratio. This condition is specified as the "study calibrator" condition.

The scaled ratio for a specific sample is calculated by dividing all ratios by the ratio of the selected base
value (that is, the value in the study calibrator condition):

target/reference (ynknown sample at condition x)
scaled ratio =

target/reference ynknown sample at study calibrator condition)
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The following example shows the multiwell plate scheme for a simple relative quantification experiment
with multiple samples measured under multiple conditions. In this example, "Tg;" represents the target
gene in Sample 1, "Rq;" the reference gene in Sample 1, "Tg," the target gene in Sample 2, and so on.

The study calibrator condition is specified as "0 hours". Then the base value for the calculation is the rel-
ative gene expression ratio measured for each sample at the study calibrator condition, that is, the start of
the experiment.

b\

u Tsi Rsi Tsi Rsi  Tsi Rsy  Tsi Rt Tsy  Resr  Tsy Ry Sample 1
ﬂ Ts2 Rs2 Tsa Rsa Tsz Rsa Tsz Rsz Tsz2 Rsz Tsz  Rsp  Sample 2
u Tsz Rsz Tsz Rsz3 Tsz3 Rszs Tsz3 Rsz Tsz Rsg Tsz Rsg  Sample3
“ Tsa Rsy Tsy Rss Tss Rsy Tsy Rsy Tss Rsy  Tsy  Rsy  Sample 4
E Tss Rss Tss Rss Tss Rss Tss Rss Tss Rss Tss Rss  Sample
E Tse Rss Tss Rse Tsse Rse Tse Rsg Tse Rss Tss Rsg  Sample 6
& |
"

Ts7 Rsy Ts; Rsz Ts7 Rsz Tsz Rsy Tsz Rsy Ts; Rsz Sample7

Tss Rsg Tsg Rss Tss Rsg Tsg Rsg Tsg Rsg Tsg Rsg Sample8

The scaled ratio for Sample 1, for example after two hours, is calculated as follows:

target/reference (g1, o)
scaled ratiog; on =

target/reference (s on

The scaled ratio for Sample 2, for example after two hours, is calculated as follows:

target/reference (sp, ohy

scaled ratiogy on =
target/reference (sy gn)

Scaled ratio including run calibrator

The LightCycler® 96 Application Software provides a third ratio calculation to obtain scaled and normal-
ized ratios. If, in addition to the study calibrator, a run calibrator sample is specified, the scaled normal-
ized ratio for each sample is calculated by dividing the normalized ratios of all conditions by the normal-
ized ratio of the study calibrator condition:

target/reference ynknown sample at condition x)

target/reference (wn calibrator)

scaled normalized ratio =

target/reference (ynknown sample at study calibrator condition)

target/reference (n calibrator)

° Relative quantification usually requires the use of either a run calibrator or a study calibrator per single
multiwell plate to generate detection-sensitivity-corrected results for all measured genes. Only when
multiple plates are combined in a relative quantification study, might special plate setups require the
use of both, a run calibrator and a study calibrator.
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PCR efficiency correction

The reliability of all quantitative real-time PCR applications and, consequently, of all relative quantifica-
tion calculations depends on the quality of the PCR. The final ratio resulting from the relative quantifica-
tion is a function of PCR efficiency and of the quantification cycles. It does not require the knowledge of
absolute copy numbers at the detection threshold. Thus, the analysis does not determine the actual quan-
tity of DNA in the samples.

A target-specific efficiency can be either:

» Derived from in-run target-specific standard curves, or

> Set manually if no standards are defined or if standards are excluded from the calculation.

This efficiency-corrected ratio calculation is automatically performed by the

LightCycler® 96 Application Software.

° The basic prerequisites for accurate relative quantification are:

»  When standards are used, the efficiencies of the relative standards and the unknown samples are
identical.

» The efficiencies of both target and reference PCR do not vary from sample to sample.

» The reference gene is not regulated in the system being examined.

Ratio calculation for a single reference gene

If only one reference gene is used in experiments, the following basic calculations for ratio, normalized
ratio and scaled ratio are performed:

E(CqT, cal ™~ CqT)

normalized or scaled ratio = ———
(Cdg cai—Car)

Er
Er Amplification efficiency of the target gene
Er Amplification efficiency of the reference gene

Car Quantification cycle of the target gene
Car Quantification cycle of the reference gene

cal Run or study calibrator
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Ratio calculation for multiple reference genes
If multiple reference genes are used in an experiment, the geometric mean of the concentration ratios is /‘
calculated. In a case with two references and use of a run calibrator or study calibrator, the following for-
mula applies: /

— | —

Cq Cq
- ER1 R1 x ERZRZ
ratio =
ECQT
T
(CqT,caI_ CqT)
. . ET
normalized or scaled ratio =
E(CqRLcaI*CqR]) E(Cqu,calfchz)
R1 X ER2

Calculations with more than two reference genes are performed, taking higher orders of the root by cal-
culating the product of all terms.

n Cag;
n
i _; Eg

Car
ET

ratio =

E_(I_CqT, cal — CqT)

normalized or scaled ratio =

Cda: ... — CQu:
r{/H:; ] Egl qu,caI qu)
Er Amplification efficiency of the target gene
ERi Amplification efficiency of the reference gene i

Car Quantification cycle of the target gene
Cag; Quantification cycle of the reference gene i

cal Run or study calibrator

Error calculation

The calculations in the LightCycler® 96 Application Software are based on measured values which have
uncertainties (represented by the standard deviations of technical replicates). The functions employed in
relative quantification analysis calculations combine these values and lead to a complex error propaga-
tion.

The LightCycler® 96 Application Software follows the principle of linearization and standard distribution
when statistical variables and error propagation occur. The employed method is also known as the "Delta
Method" in statistics and is based on taking the first derivative of the functions calculating ratio, normal-
ized ratio or scaled ratio. For variable calculation a first order linear approximation is performed (known
as "first order Taylor series expansion").

The calculations in relative quantification analysis are based on the quantification cycle (Cq) and the PCR
efficiency (E). However, for error calculation only the Cq values are considered uncertain. The gene-spe-

cific PCR efficiencies are regarded as exact values.

In the case of uncorrelated uncertainties and assumption of a normal distribution, the standard deviation
of a function can be written as the sum of weighted variances of the components.

sd(ratio) = /\/EE= 1(( ggéii)zvar(()qk))
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The weighted terms for each individual gene (each technical replicate group) are calculated by the follow-
ing formula and hold true for any number of genes and combinations thereof:

Sr: \2 r. 2
() = (L xmiey)
8Cqy n 9
or. Partial first derivative of r; with respect to Cqgq
Sng
T Ratio j
ng Quantification cycle of gene g
Ng Number of genes of a certain type (target or reference)
Ey Efficiency of gene g
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7.1.3 Qualitative detection analysis

Qualitative detection analyzes the presence of a target nucleic acid in combination with an internal con-
trol nucleic acid. The internal control serves as an amplification control allowing:

> Monitoring of PCR inhibitors.

» Monitoring the reliability of purification and amplification processes.

The internal control might be RNA or DNA, depending on the type of the target nucleic acid. During
PCR, the internal control is amplified with a separate set of primers. The analysis does not quantify the
amount (copy number) of a target nucleic acid.

Operators can amplify the internal control either in a separate reaction well (mono-color mode) or in the
same reaction well (dual-color or multi-color mode):

» The advantage of a mono-color setup is optimal sensitivity as there is no competition between target
and internal control.

» The advantage of a dual-color or multi-color setup is the minimized material requirement (sample
amount and PCR components) and the direct inhibition control in the same well where the target is
amplified. In a multi-color setup, different internal controls can be combined with different target
genes.

The analysis provides the results as a "combined call" by combining individual positive or negative calls of
both the target and the internal control.
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Figure 15: Combined Call Heat Map for a dual-color qualitative detection experiment

Three basic result types are provided:

> Positive combined call: Positive target call, positive or negative internal control call.

> Negative combined call: Negative target call, positive internal control call.

» Invalid combined call: Negative target call, negative internal control call.

When replicates are used, inconsistent combined calls might occur based on the following result combi-
nations:

> Inconsistent combined call: Target replicate calls positive and negative, independent of internal con-
trol replicate calls.

> Inconsistent combined call: All target replicate calls negative, internal control replicate calls positive
and negative.
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7.2 Endpoint genotyping analysis

Endpoint genotyping analysis is used for SNP (single nucleotide polymorphism) genotyping (also known
as allelic discrimination). Endpoint genotyping assays use hydrolysis probes. For detailed information, see
section Monitoring PCR with hydrolysis probes, on page 66.

An endpoint genotyping assay includes two sequence-specific probes that are designed to detect allele x
and allele y and are labeled with different reporter dyes.

In a standard setup
» The FAM dye detects samples that are homozygous for allele x.
» The VIC dye detects samples that are homozygous for allele y.

allele X allele Y

(F) FAM reporter
g e reorer

Figure 16: Dual-color principle of endpoint genotyping

Fluorescence data are collected throughout the PCR amplification. However, only the endpoint signal
intensities of the two reporter dyes are used to identify the genotypes. The relative dye intensities can be
visualized on a scatter plot, simplifying discrimination into homozygous x, homozygous y, and heterozy-
gous samples. After manually setting up the thresholds, the LightCycler® 96 Application Software groups
the samples based on the intensity distribution of the two dyes.

LightCycler® 96 Application Software allows manual grouping of samples with similar fluorescence dis-
tribution in the scatter plot. The following groups can be defined by the operator:

> Negatives

» Homozygous for allele x
» Homozygous for allele y
» Heterozygous
» Unknowns
bdle Rl
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Figure 17: Scatterplot for an endpoint genotyping experiment

Each point represents a sample, whose x-coordinate is the endpoint level of allele x, and whose y-coordi-
nate is the endpoint level of allele y.
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7.3 T,, calling analysis

The temperature at which DNA strands separate or melt when heated can vary over a wide range, depend-
ing on the sequence, the length of the strand, DNA quantity, and buffer composition. For example, melt-
ing temperatures can vary for products of the same length but different Adenine-Thymine/Guanine-
Cytosine ratio (AT/GC ratio), or for products with the same length and GC content but with a different
GC distribution. Also, base pair mismatches between two DNA molecules lead to a decrease in melting
temperature. This effect is more pronounced for short DNA amplicons.

The purpose of T,,, calling is to determine the characteristic melting temperature of the target DNA.

To analyze sample melting temperature profiles, the fluorescence of the samples must be monitored while
the temperature of the LightCycler® 96 Instrument thermal block cycler is steadily increased. As the tem-
perature increases, sample fluorescence decreases. In the case of the double-stranded DNA-specific dye
SYBR Green I or the ResoLight dye, this is due to the separation of the DNA strands and consequently the
release of dye molecules.

AT, calling analysis can be performed on any experiment that includes a melting program. A melting
program is usually performed after amplification of the target DNA. A typical melting program includes
three segments:

» The samples are rapidly heated to a temperature high enough to denature all DNA molecules.
» The samples are cooled below the annealing temperature of the target DNA.

» The samples are slowly heated while measuring sample fluorescence as the target DNA melts.

° You can use melting temperatures from +37 to +98°C.

Melting curves

The analysis displays a melting curves chart of sample fluorescence against temperature. The chart shows
the downward curve in fluorescence for the samples as they melt.
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Figure 18: Melting Curves chart for a T, calling experiment
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Melting peaks

The analysis also displays a melting peaks chart that plots the first negative derivative of the sample fluo-
rescent curves. In this chart, the melting temperature of each sample appears as a peak. Displaying the
melting temperatures as peaks makes it easier to distinguish each sample’s characteristic melting profile
and to discern differences between samples.
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Figure 19: Melting Peaks chart for a T, calling experiment

The decrease in fluorescence during melting is, in the case of DNA-binding dyes (for example, SYBR
Green I, ResoLight dye), due to the separation of DNA strands and consequently the release of dye mole-
cules. As these dyes only fluoresce at 530 nm if bound to double-stranded DNA, melting drastically
decreases fluorescence at this wavelength. The melting temperature, or T,,,, is defined as the point at
which half of the DNA is double-stranded and half is single-stranded.

After amplification in a hydrolysis probe PCR assay, all probes are hydrolyzed. Thus, T,, calling cannot
be performed.
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7.4 High resolution melting analysis

High resolution melting is a refinement of well-established DNA dissociation (or "melting") techniques
(for example, to determine the T, of a DNA hybrid). Like all melting analyses, the technique subjects
DNA samples to increasing temperatures and records the details of their dissociation from double-
stranded (dsDNA) to single-stranded form (ssDNA).

Amplification and high resolution melting are performed in the presence of a fluorescent dye that binds
only dsDNA (for example, ResoLight dye) and is present in excess of the binding capacity of DNA. The
dye does not interact with ssDNA, but fluoresces strongly after intercalating into dsDNA. This change in
fluorescence can be used both to measure the increase in DNA quantity during PCR and then to directly
measure thermally-induced DNA dissociation during high resolution melting.

While high resolution melting dyes bind the target DNA in saturation, dye dissociation during melt
results in a fluorescence decrease at any melting temperature, because released dye cannot bind back to
remaining double-stranded sequences as all sequences are dye-saturated anyway. The use of dsDNA-
binding dyes in saturation quantities prevents the measurement of artifacts which can result from dye-
limited conditions.

For detection of sequence variations, differences in the melting curves of the amplicons are analyzed.
Heterozygote DNA forms heteroduplexes that begin to separate into single strands at a lower temperature
and with a different curve shape than homozygote DNA. Homozygote mutants usually melt with a similar
curve shape but at different temperatures compared to the wild type. Melting temperature differences are
very small depending on the type of nucleotide exchange.

The table below shows the SNP classes and typical T, shifts:

SNP class Base change Typical T,,, shift Occurrence in
human genome
1 C/T&G/A approx. 1.0°C 64%
2 C/ARG/T approx. 1.0°C 20%
3 C/G 0.2 to 0.5°C 9%
4 AT <0.2°C 7%

In a melting experiment, fluorescence is initially high, because the sample starts as dsSDNA, but fluores-
cence diminishes as the temperature is raised and DNA dissociates into single strands. The observed
"melting" behavior is characteristic of a particular DNA sample. Mutations in PCR products are detect-
able because they change the shape or location of the melting curve. When the mutant sample is com-
pared to a reference "wild type" sample, these changes are visible.

An automated algorithm calculates groups of genotypes based on automated normalization and sensitiv-
ity settings. Operators can overrule the automated calls either by adapting the algorithm settings or via a
manual annotation function which overrules the algorithm group calls. Manual annotation can be per-
formed in the normalized melting curves chart, the normalized melting peaks chart and the difference
plot.
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Melting curves

The analysis displays a melting curves chart of the relevant target's dye intensity against temperature. The
chart shows the downward curve in fluorescence for the samples as they melt.
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Figure 20: Melting Curves chart for a high resolution melting experiment

The algorithm provides default settings for the temperature ranges specifying the normalization areas.
The sliders in the melting curves chart allow for changing the Pos/Neg threshold and the temperature
ranges manually. Additionally, two methods are provided for normalization: proportional normalization
(default) and linear normalization.

Normalized melting curves

Normalized melting curves are calculated by normalizing the raw melting curve data according to the val-
ues specified in the melting curves chart. The pre-melting and post-melting signals of all samples are set
to uniform values. Pre-melting signals are uniformly set to a relative value of 100%, while post-melting

signals are set to a relative value of 0%.

Normalizing the initial and final fluorescence in all samples aids interpretation and analysis of the data.
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Figure 21: Normalized Melting Curves chart for a high resolution melting experiment

The operator can apply a temperature shift to all data. This shift only changes the display of the curves,
but does not change automated group calculation by algorithm or manual group assignment. The tem-
perature shift normalizes all melting curves to the specified intensity threshold. As the calculation of the
algorithm is not influenced by the temperature shift, this function only supports visual discrimination of
poor data for subsequent manual annotation.
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Normalized melting peaks

The analysis also displays a peaks chart that plots the first negative derivative of the normalized melting
curves. In this chart, the melting temperature range of each sample appears as a peak. Displaying the flu-
orescence curves as peaks enables improved discrimination of complex groupings.
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Figure 22: Normalized Melting Peaks chart for a high resolution melting experiment
Difference plot

The difference plot allows for further analyzing the differences in melting curve shape by subtracting a
reference curve (also called "baseline sample") from the melting curve in question. This generates a differ-
ence plot, which helps cluster samples into groups that have similar melting curves (for example, those
with the same genotype).

When more than one baseline is selected, the curves from all selected baseline wells are averaged, and this
average curve is used as the reference curve to be subtracted. The algorithm automatically uses the average
curve of the group with the most members as the default baseline.
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Figure 23: Difference Plot chart for a high resolution melting experiment

° In heterozygous samples, the melting curve shape normally shows multiple temperature transitions,
because the observed melting curve is a composite of both heteroduplex and homoduplex components.
Heteroduplexes formed in the sample (between the wild type and variant strands) are less stable than
the homoduplexes formed, and thus dissociate more readily.
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LightCycIer® 96 Application Software

1 Overview

The LightCycler® 96 Application Software provides all functions for defining an experiment protocol and
analyzing the data gathered during the experiment run.

> Specifying the temperature profile and the dye-specific parameters for an experiment run; see section
Run Editor tab, on page 135.

> Creating, editing, deleting, and rearranging samples and genes present in the wells, as well as the dyes
used to label each gene; see section Samiple Editor tab, on page 143.

> Creating analysis, defining analysis settings, and viewing the calculated results of an experiment run;
see section Analysis tab, on page 162.

For starting a run, the experiment must be transferred to the LightCycler® 96 Instrument. For analysis,
the raw data gathered by the LightCycler® 96 Instrument Software must be transferred back to the appli-
cation software. For detailed information on the LightCycler® 96 Instrument Software, see chapter
LightCycler® 96 Instrument Software, on page 219.

The computer running the LightCycler® 96 Application Software can be connected to the

LightCycler® 96 Instrument either via a local Ethernet network or directly (one-to-one connection). In
both cases, the operator can register the instrument with the software for monitoring the instrument and
for sending and retrieving experiments. For detailed information, see section Instrument Manager, on
page 124.

The LightCycler® 96 Application Software may be installed on a computer which is connected to a net-
work. Please be aware that such connection may have an adverse effect on the product’s integrity, for
example, through infection with malicious code (viruses, Trojan horses, etc.) or access by unauthorized
third parties (suc h as intrusion by hackers). Roche therefore highly recommends protecting the product
against such risks by taking appropriate and state-of-the-art action.

As the product is not intended to be used within networks without an appropriate firewall, and has not
been designed for such use, Roche assumes no liability in this regard.
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Starting the software

1.1 Starting the software

Before starting the software, it must be installed on your computer. For detailed information on the in-
stallation, see section nstalling the LightCycler” 96 Application Software, on page 57.

To start the LightCycIer® 96 Application Software

° Switch on the computer.

e Perform one of the following steps:
» Double-click the LightCyc/er® 96 SW 1.1 icon on your desktop.

» In the Start menu, navigate to the LightC)/c/er® 96 folder and choose the LightCyc/er® 96 entry.

. LightCycler® 96
| ) LightCycler® 96
[@ Shortcut to Manuals
~! Uninstall LightCycler® 96

The LightCycIer® 96 Application Software provides a splash screen with information on the initialization
status. After initialization, the main window opens displaying the startup wizard (see below).

1.2 Startup wizard

The startup wizard opens after the LightCycler® 96 Application Software is launched. It provides short-
cuts to high-level tasks like creating or opening an experiment, and links to additional information.

LightCycler® 96
Recent Experiments I News and Support

Please choose an option below:

Create New Experiment
Create New Experiment from Existing

Create New Experiment from Roche Template
Open Experiment

Instrument Manager

vV V V VvV VvV

Result Batch Export

Figure 24: Startup wizard, Quickstart tab
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Quickstart tab

The Quickstart tab (see Figure 24 above) provides the following shortcuts:

Shortcut Description

Create New Experiment Creates a new, empty experiment. For detailed information,
see section Jo generate a new experiment, on page 113.

Create New Experiment from Existing Opens the Open dialog box for choosing an existing experi-
ment to be used as a template. For detailed information, see
section 7o use an existing experiment as a template, on
page 114.

Create New Experiment from Roche Template Opens the Open dialog box for choosing an experiment
template provided by Roche. For detailed information, see
section /o use a Roche template, on page 114.

Open Experiment Opens the Open dialog box for choosing an experiment. For
detailed information, see section 7o open an experiment, on
page 115.

Instrument Manager Opens the Instrument Manager dialog box for managing the

LightCyc:Ier® 96 Instruments registered with the application
software. For detailed information, see section /nstrument
Manager, on page 124.

Result Batch Export Opens the Result Batch Export wizard for creating a file with
result table data collected from different experiments of the
same type. For detailed information, see section Resu/t
Batch Export, on page 131.

Recent Experiments tab

LightCycler® 96

27-02-2013_Application_AbsQuant
09-03-12_App_TmCalling
Application_Rel Quant

V41 QualDetect_MonoColor_1T-11C
V40 QualDetect_DualColor_1T-11C
High Resolution Melting

SYBR Green Abs Quant

Endpoint Genotyping

10-Fold Dilution

Demo_Cqg and Tm Homogeneity

VVVVVVVVVYV

Figure 25: Startup wizard, Recent Experiments tab

The Recent Experiments tab lists the 10 last-opened experiments. If one of the recent experiments is no
longer available, the corresponding entry is deleted.

Choosing one of the list entries opens the corresponding experiment.
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News and Support tab

LightCycler® 96

| Quickstart Il Recent Experiments News and Support

Roche Applied Science

LightCycler® Real-Time PCR Systems
RealTime ready

Operator's Guide

Roche Applied Science - Lab FAQs

vV V VvV V V V

Demo Data

Figure 26: Startup wizard, News and Support tab
The News and Support tab provides links to the following websites and locations:

Shortcut Link/Description

Roche Applied Science http.//www.roche-applied-science.com

LightCycler® Real-Time PCR Systems  hiip://www.lightcycler.com

RealTime ready http://realtimeready.roche.com
Operator's Guide Displays the LightCycler® System Guides.

Roche Applied Science - Lab FAQs Displays the Roche Applied Science Lab FAQs product information:
https.//www.roche-applied-science.com/PROD_INF/
index.jsp?&&id=labfags

Demo Data Displays the demo experiment files delivered with the software. The
files are located in the LightCycIer® 96 Application Software home
directory under DemoData.
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1.3 The main window

The figure below shows the main window of the LightCycler® 96 Application Software (in this example,
the Run Editor tab of an experiment is shown). The main window contains the following areas, described
below:

» Menu bar; see section Mernu bar, on page 94.
» Tool bar; see section Tool bar, on page 96.

» Working window area with working window area tabs representing the main software functions; see
section Working window area tabs, on page 97. n

> Experiment bar; see section Experiment bar, on page 97.

Menu bar  Tool bar

Working window area tabs Working window area

# Lig Cyder@ 96

File Tools Options Wihdow Help

RRw ERRB j
Sample Editor H— Raw Data H Ana!yvsis I

Programs Measurement
fhane ————— ] —_—
e iicsibrton 1e Dyes: 1: FAM Reaction Valume =
asepampifiaen -
3 -
% -
Steps
ocscption __________________________[acusionode Tempersture Gradient
95°C for 10 None
CET i IR [z s e [ 07l
Duration 60 5 s Column 12 0 o
Target 60 o 8 Detai
Mode Brednd — Touch Down
Acquisition Mode -
Temperature Change =
®
@singe Sec Target Temp =
O Continuous 0 7 Readings /°C ! =
Delay 02 Cyde
O None
Temperature Profile
E
£ 70.00
5
00:00:00 00:15:00 00:30:00 00:45:00 01:00:00 01:15:00 01:30:00

Estimated Time [hh:mm:ss]

SYBR Green Abs Quant | Endpoint Genotyping

Experiment bar

Figure 27: Light(:ycler® 96 Application Software main window
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1.3.1 Menu bar
The menu bar provides access to the software functions.
File menu

The commands in the File menu provide functions for managing experiments and for exiting the
LightCycler® 96 Application Software.

Command Description

[ ) New > Experiment Creates a new, empty experiment. For detailed information, see
section /o generate a new experiment, on page 113.

l ) New > Experiment from Existing Opens a file selection dialog box for choosing an existing experi-

ment to be used as a template. For detailed information, see sec-
tion 7o use an existing experiment as a template, on page 114.

New > Experiment from Roche Template ~ Opens a file selection dialog box for choosing an experiment
template provided by Roche. For detailed information, see section
To use a Roche template, on page 114.

Open Opens a file selection dialog box for choosing an experiment. For
detailed information, see section /o open an experiment, on
page 115.

Close Closes the current experiment file.

The operator is prompted to save unsaved data before the exper-
iment is closed.

Recent Files Lists the recently opened experiments. Choosing one of the list
entries opens the corresponding experiment.

Save Saves the current experiment to its associated file. For detailed
information, see section /o save an experiment, on page 116.

Save As Saves the current experiment to a new file. For more information,
see section /o save an experiment, on page 116.

Properties Opens the Properties dialog box displaying the experiment sum-
mary and the experiment notes. For detailed information, see
section Experiment properties, on page 117.

Exit Exits the LightCycIer® 96 Application Software.

The operator is prompted to save unsaved data before the appli-
cation shuts down.

Tools menu

The Tools menu provides access to the following functions:

Command Description

Instrument Manager Opens the /nstrument Manager wizard for managing and moni-
toring the LightCycIer® 96 Instruments registered with the appli-
cation software. For detailed information, see section /nstrument
Manager, on page 124.

Result Batch Export Opens the Result Batch Export wizard, which allows for exporting
the result table data collected from multiple experiment files. For
detailed information, see section Result Batch Export, on
page 131.
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Options menu

The Options menu provides general configuration functions. The Preferences command opens the
Preferences dialog box, which provides access to the following functions. For detailed information, see sec-
tion Preferences, on page 134.

» Defining the default directory for searching for and saving experiment files.

» Defining an email address to be linked to all experiments generated with the current software instance.
Window menu
The Show Startup Wizard command in the Window menu provides access to the

LightCycler® 96 Application Software startup wizard. For detailed information, see section
Startup wizard, on page 90.

Help menu

The Help menu provides access to the following information:

Command Description

Operator’s Guide Shortcut to the LightCycler® 96 System Guides in the installation
folder.
About Opens the About dialog box, which displays the software version

and copyright information about the software.
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1.3.2

Tool bar

The icons in the tool bar provide quick access to the following functions:

Function

New Experiment

Description

Creates a new, empty experiment. For detailed information, see sec-
tion 7o generate a new experiment, on page 113.

New Experiment
from Existing

Opens the Open dialog box for choosing an existing experiment to be
used as a template. For detailed information, see section 7o use an
existing experiment as a template, on page 114.

Open Experiment

Opens the Open dialog box for choosing an experiment. For detailed
information, see section 7o use a Roche template, on page 114.

Save Experiment

Only available if an experiment is opened:

Saves the current experiment to its associated file. For detailed infor-
mation, see section 7o save an experiment, on page 116.

Close Experiment

Only available if an experiment is opened:

Closes the current experiment file. The operator is prompted to save
unsaved data before the experiment is closed.

2o Oy B pE

Properties Only available if an experiment is opened:
Opens the Properties dialog box displaying the experiment summary.
For detailed information, see section Experiment properties, on
page 117.
E Show Startup Opens the LightCycIer® 96 Application Software startup wizard. For
. Wizard detailed information, see section Startup wizard, on page 90.
Reports Opens the Reports dialog box for generating an HTML report of the
E experiment. For detailed information, see section Experiment report, on
page 118.
@ Undo Only displayed if the Sample Editor tab is opened, because undoing is
only possible on this tab:
Allows you to undo the last five steps.
@_) Add Analysis Only displayed if the Analysis tab is opened:

Opens the Create New Analysis dialog box to select a new analysis and
edit the name of the corresponding tab. For detailed information, see
section Adding a new analysis, on page 164.

Analysis Settings

Only displayed if the Analysis tab is opened and at least one analysis is
defined:

Opens the <analysis> Settings dialog box for specifiying the analysis-
specific settings. For detailed information, see the descriptions of the
corresponding analysis tabs.

Changing the analysis settings invalidates the results and causes
an automatic recalculation to be performed.

ol

Delete Analysis

Only displayed if the Analysis tab is opened and at least one analysis is
defined:

Removes the analysis from the experiment.
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1.3.3 Working window area tabs

The LightCycler® 96 Application Software provides the complete workflow via the tabs in the working
window area of the experiment:

Tab Description

Run Editor Provides the following functions:
» Defining the detection format and dye settings for the experiment.
» Defining the temperature and cycling sequence for the experiment.
For detailed information, see section Run Editor tab, on page 135.

Sample Editor Provides the following functions:
» Defining sample and gene names.
» Defining the sample types.
For detailed information, see section Sample Editor tab, on page 143.

Raw Data Provides the raw data collected during an experiment run. For detailed information,
see section Raw Data tab, on page 159.

Analysis Provides the functions and methods for analyzing the results of an experiment run.
For detailed information, see section Analysis tab, on page 162.
1.3.4 Experiment bar

The experiment bar provides an entry for each open experiment. Choosing one of these entries displays
the last opened tab for the corresponding experiment.

Each entry in the experiment bar provides a tooltip showing the location where the experiment file is
stored. The tooltip for a new experiment shows the default name for new experiments.

SYBR Green Abs Quant | Endpoint Genotyping

C:\Roche Diagnostics'LightCyder 961 1. 1\Experiments\Endpoint Genotyping.lc96p I

Figure 28: Experiment bar
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1.4 General software conventions

1.4.1 Regional settings

The LightCycler® 96 Application Software user interface displays date and floating-point numbers in
English (USA) specified by the Microsoft Windows Regional and Language Options.

1.4.2 Buttons
Button design

In the LightCycler® 96 Application Software user interface, general button design conventions illustrate
the function of each button using specific button indicators:

Marking Description

White triangle in bottom left corner Completes the action and closes the dia-
log.

Tt e White triangle in top right corner Opens a secondary dialog.
Apply No triangle Performs a specified action in the current
dialog.
Apply White border, label gray, button transpar- | Button is disabled.
ent

Standard buttons

The LightCycler® 96 Application Software user interface uses the following standard buttons in dialog
boxes:

Button Description

OK Closes the dialog box and applies the settings to the corresponding parameters.
Apply Applies the settings to the corresponding parameters without closing the dialog box.
Cancel Closes the dialog box and discards the settings.

Browse button:

» Opens a Browse For Folder dialog box, where the operator can navigate to a specific
location.

» Opens a text input dialog box, where the operator can enter text, for example, to
describe a sample.

1.43 Input fields

The LightCycler® 96 Application Software user interface provides several options for entering data into
input fields:

Input Field Description

Text field Choose the field and type the text according to the rules specified for the
parameter. You can enter up to 100 characters in an input field.

Text field with a list Choose the field and select a value from the pull-down list.

Numeric values field with up Choose the field and specify a value by choosing the up and down arrows

and down arrows or enter the value directly.
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1.4.4 Working with tables

The LightCycler® 96 Application Software provides functions to be used in all tables displayed in the user
interface. This section describes functions that are shared between multiple different tables.

Several functions allow for changing the display of a table, for example, hiding or showing columns.
This customized view of a table is saved to the experiment file. When loading an experiment file, the
customized window configuration is displayed automatically.

Table header shortcut menu

The table header shortcut menu provides access to most of the table functions. The shortcut menu opens .
with a right-click on the table header.

21 Sort Ascending 0.09 [ Unknown Unknown Target Study Calibrator
Sample 2 Gene 1 %! Sort Descending 2548 0.06 [ Unknown Unknown Target Study Calibrator
Sample 3 Gene 1 Clear Sorting 24.33 0.03 I Unknown Unknown Target Study Calibrator
Sample 1 Gene 1 25.90 0.12 [ Unknown Unknown Target Unknown

= Group By This Column
Sample 2 Genel | — 25.48 0.21 I Unknown Unknown Target Unknown
Sample 3 Gene 1 i p iy 24.62 0.00 I Unknown Unknown Target Unknown
Sample 1 Gene 1 Hide This Column 27.00 0.04 I Unknown Unknown Target Unknown
Sample 2 Gene 1 Column Selector 24.00 0.05 [ Unknown Unknown Target Unknown
Sample 3 Genel | p iy 23,41 0.02 I Unknown Unknown Target Unknown

=}
NTC Gene 1 = = [ Negative control  Unknown Target Unknown

Best Fit (all columns)

Sample 1 Gene 1 26.13 0.09 I Unknown Unknown Target Study Calibrator
Sample 2 Gene 1 T Filter Editor... 2548 0.06 [ Unknown Unknown Target Study Calibrator
Sample 3 Gene 1 oh 3T 24.33 0.03 I Unknown Unknown Target Study Calibrator
Sample 1 Gene 1 1h 25.98 25.90 0.12 [ Unknown Unknown Target Unknown
Sample 2 Gene 1 1h 25.33 25.48 0.21 I Unknown Unknown Target Unknown
Sample 3 Gene 1 1h 24.62 24.62 0.00 [ Unknown Unknown Target Unknown

Figure 29: Table header shortcut menu

Gene Namg . : Mea Excuded | SampleType | Sample Type RQ Condition Type | Replicate Group

ion & e
2| Sort Ascending

All Data Statistic Data |

Gene 1 | &4 Sort Descending & g ] Negative control  Unknown Target Unknown AlD
Gene 1 Clear Sorting - - [ ] Negative control  Unknown Target Unknown A10
Ref 1 = - - ] Negative control  Unknown Reference Unknown ci0
= Group By This Column
Ref 1 g G - - [ ] Negative control  Unknown Reference Unknown ci0
[E] Sample Hame: Sample 1 = Lan pupith: Box
Gene 1 T [ Go ey 26.13 0.09 [ Unknown Unknown Target Study Calibrator Al
Gene 1 e 25.50 0.12 ] Unknown Unknown Target Unknown A4
Genel | gy 27.00 0.04 [ Unknown Unknown Target Unknown a7
Gene 1 26.13 0.09 ] Unknown Unknown Target Study Calibrator A1
Best Fit (all columns)
Gene 1 25.30 0.12 [ Unknown Unknown Target Unknown A4
Gene 1 | F Filter Editor... 27.00 0.04 ] Unknown Unknown Target Unknown a7
Ref 1 F ] | (- -1 I 19.97 0.02 [ Unknown Unknown Reference Study Calibrator ~ C1
Refl 1h 20.13 20.15 0.02 ] Unknown Unknown Reference Unknown ca
Refl 2h 22.20 2.21 0.01 [ Unknown Unknown Reference Unknown &7
Refl oh 19.95 1.7 0.02 ] Unknown Unknown Reference Study Calibrator ~ C1
Refl 1h 20.16 20.15 0.02 [ Unknown Unknown Reference Unknown c4
Refl 2h 2.22 2.21 0.01 ] Unknown Unknown Reference Unknown c7
ple Hame: Sample 2
Gene 1 oh 25.52 25.48 0.06 ] Unknown Unknown Target Study Calibrator A2
Gene 1 1h 25.62 25.48 0.21 ] Unknown Unknown Target Unknown A5
Gene 1 2h 24.03 24,00 0.05 ] Unknown Unknown Target Unknown A8
Gene 1 oh 25.43 25.48 0.06 ] Unknown Unknown Target Study Calibrator A2

Figure 30: Table with grouped rows
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Command Description

Sort Ascending/ Sorts the corresponding column.

Sort Descending

Clear Sorting Resets the row order to the default value.

Group By This Column Allows for grouping the values in a table by one or more selected columns;

see Figure 30, above.

Show Group By Box Shows the header of the column(s) selected with Group By This Column in a
box above the table header.

Using the shortcut menu in this <column> box, the rows in the grouped table
can be rearranged as follows:
»  Full Expand

Expands all rows in the table to show the values in the other columns.

» Full Collapse
Collapses all rows in the table to hide the values.

»  Ungroup
Undoes the grouping of the columns.

» Hide Group By Box
Hide the <column> box.

Hide This Column/ Hides/shows the selected column.
Show This Column

Column Selector Opens the Column Selector dialog box which lists the removed columns. For
detailed information on the column selector, see section Hiding or showing
columns, on page 103.

Best Fit Changes the column width to the best fit for the selected column.

Best Fit (all columns) Changes the column width to the best fit for all columns.

Clear Filter Resets the filter specified for the column to the default value.

Filter Editor Displays the Filter Builder dialog box. For detailed information on specifying fil-

ters, see section Filtering table items, on page 104.

° The commands are disabled if the function is not allowed in the current context.
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Table shortcut menu

The tables on the Raw Data tab and the Analysis tab additionally provide the table shortcut menu, which
offers functions affecting one or more selected table items. The table shortcut menu opens with a right-
click on a selected item or a range of selected items. For detailed information on selecting table items, see
section To select and deselect iterns, on page 101.

Statistic Data |
[T coor—[roston sl e[ e tane ] condan e | co | cariean [ cagrorJeschaed | sanplevpe—Jsanpie Tipea—| cen Type | contan e
oh 26.19 26.13 0.09

Sample 1 Gene 1 Unknown Unknown Target Study Calibrator

iy

A2 Sample 2 Gene 1 Color [ [ 25.52 25.48 0.06 \: Unknown Unknown Target Study Calibrator
A3 Sample 3 Gene 1 24,35 24.33 0.03 [ Unknown Unknown Target Study Calibrator
A4 Sample 1 Gene 1 Reset Color 25.81 25.90 0.12 [ Unknown Unknown Target Unknown
A5 Sample 2 Gene 1 Include 25.62 25.48 0.21 O Unknown Unknown Target Unknown
A6 Sample 3 Gene 1 Exclude 24.62 24.62 0.00 [ Unknown Unknown Target Unknown
a7 Sample 1 Gene 1 m 26.97 27.00 0.04 : Unknown Unknown Target Unknown
A3 Sample 2 Gene 1 —————| 2403 24.00 0.05 I Unknown Unknown Target Unknown
A9 Sample 3 Gene 1 Copy 23.42 23.41 0.02 O Unknown Unknown Target Unknown
Al0 NTC Gene 1 [ ] Negative contrel  Unknawn Target Unknown
B1 Sample 1 Gene 1 oh 26.06 26.13 0.09 O Unknown Unknown Target Study Calibrator

Figure 31: Table shortcut menu

Command Description

Color Opens the color selection dialog box. For detailed information, see section Editing
cells, on page 102.

Reset Color Resets the color to the default value.

Include/Exclude Not available for high resolution melting analysis:
Includes/excludes the corresponding sample in/from the analysis.

By default, all samples are included, so all samples are deselected in the Excluded
column. Excluding samples can be useful when a sample is clearly an outlier, or if
an error has occurred in pipetting or amplification. Excluded samples are still dis-
played and can be selected in all analysis instances, such as tables and charts, but
do not show any result values, for example, Cq's, ratios, and group calls.

Add/Remove Positions  Only available for high resolution melting analysis:
Adds/removes the position to/from the analysis.
Removed positions are no longer displayed in tables and charts of the correspond-
ing analysis.

Export to File Opens the Save As dialog and saves the corresponding table data including the
header line to the specified location. for detailed information, see section Exporting
the result table, on page 218.

The data are saved as a text file (*.txt) in table format.

Copy Copies the current selection including the header line to the clipboard for pasting
into other applications, for example, Microsoft Excel.

° The commands are disabled if the function is not allowed in the current context.

To select and deselect items

o Choose a row in a table to select the corresponding item. The selected items are highlighted.

e To add or remove rows from the selection, use the [Shift] key and [Ctrl] key on your keyboard.

e To select all rows in a table, choose the table and press [Ctrl] + [a] on your keyboard.
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Editing cells

Tables often allow direct editing of the contents of individual cells. Different types of cells respond slightly

differently to editing:

Cell Type Editing

Text or numbers To enable editing:
» Double-click in the cell. Edit the contents in the displayed input field.
> Select the cell (by choosing the cell or using arrow keys) and start typing.

[) To stop editing:
» Press the [Enter] key to complete the change and start editing the next cell
) below.
> Press the [Tab] key to complete the change and start editing the next cell to
the right.

» Click outside the cell to complete the change and stop editing cells.

Boolean value » Choose the cell to toggle the value.

» If the cell is selected, press any key to toggle the value.
Color » Select the cell. The color selection dialog box opens.

» Choose a color in the color palette.
Choice » Choose the cell and select an entry from the list displayed.

To sort tables

o Choose the header of a column to sort the table by the column values.
Choosing the header several times toggles the sort order between descending and ascending.

° In a ‘Position’ column, showing the position of a sample on the multiwell plate, choosing the header
toggles between sorting by row (A1, A2, A3, ...) or sorting by column (A1, Bi, CI, ...).

Choosing the header of the ‘Number’ column allows for sorting a table upwards or downwards.

e To sort the table by multiple columns, press the [Ctrl] key and choose the headers of the columns to be
included in the sort. Start from the least significant column and proceed through to the most significant
column.

To change the column width

0 Move the cursor to the border of the table header you want to change.

e When the cursor changes to a left and right arrow, hold down the left mouse button and drag the border
until the column has the appropriate width.

e LightCycler® 96 System, Operator’s Guide V2.0




Overview

General software conventions

Hiding or showing columns

Operators can hide or show columns of a table using the Column Selector dialog box.

Column Selector

Figure 32: Column Selector dialog box
The dialog box lists all hidden columns (that is, all columns removed from the table).

To hide a column

o Right-click the header of the column you want to hide.

o On the table header shortcut menu, choose Hide This Column.

[ ]
Alternatively, you can drag and drop a column to the Column Selector dialog box.
o On the table header shortcut menu, choose Column Selector.
The Column Selector dialog box opens in the bottom right corner of the table.
o Choose the header of the column you want to hide.
e Drag the column into the Column Selector dialog box.
[ ]
To show a column
o On the table header shortcut menu, choose Column Selector.
The Column Selector dialog box opens in the bottom right corner of the table.
e Perform one of the following steps:
» Double-click the column you want to show.
» Right-click the column you want to show and choose Show This Column on the shortcut menu.
» Choose the column you want to show and drag it back to the table header.
[ ]
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Filtering table items

Operators can filter items in a table to reduce the number of displayed rows by the values in specified col-
umns.

When a filter is active, the filter control bar is displayed below the table. This bar allows for quick switch-
ing between filter conditions and enabling/disabling filters.

_x [Replicate Group] Like %' And [Exduded] = 'Unchecked' |_v |Edit Filter

Figure 33: Filter control bar

To filter table items with the filter icon

o Choose the filter icon in the header of the corresponding column.
° The filter icon is only displayed if filtering is supported for the table.

A list with all values found in this column and the category (custom) is displayed.

e Perform one of the following steps:
» Choose one of the values in this list.

» Choose the category (custom).
The Custom Autofilter dialog box is displayed. The Custom Autofilter function allows you to combine
two values for filtering.

The table is updated and the filter definition is displayed below.

e Repeat these steps to add additional values to the filter definition.

The items are filtered by these values. Only items matching all the filter conditions are displayed and se-
lected in the table.

Filtering table items with the Filter Editor

Alternatively, you can filter the items using the appropriate expressions which you create with the Filter
Editor function:

Logical link between filter conditions

& Filter Editor

And ©

------ [Dye] Equals Resolight &

- [Gene Mame] Does not equalé:(::

value
expression
parameter

Figure 34: Filter Editor dialog box
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To filter table items with the Filter Editor

Perform one of the following steps:
» Filter the items as described above and choose Edit Filter.
° The ‘Edit Filter’ button is only displayed after you have specified a column filter setting.

» Right-click the column header and choose Filter Editor on the shortcut menu.
The Filter Editor dialog box is displayed, see above.

Choose the </ogical link> field and choose the appropriate expression from the pull-down list.

° The Add Group’ function in this list allows a different logical link between conditions within a group
and between groups of conditions.

Choose the + symbol to add a filter expression.

Choose the <parameter> field and choose the corresponding parameter from the pull-down list.

Choose <expression> and choose the appropriate expression from the pull-down list.

Choose the <value> field and type the necessary value.

006006 O

Perform one of the following steps:

» Choose Apply to filter the samples via the specified expression. The Filter Builder dialog box remains
open.

» Choose OKto filter the samples via the specified expression and close the Filter Builder dialog box.
The table is updated and the filter definition is displayed below.
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1.4.5 Working with graphs

This section describes functions that are shared between multiple different graphs (in this example, an
amplification curves graph is shown).

bilal»e r,lE

2,400

Fluorescence
=2 = =
o [ oo
o o o
{=] {=] {=]

n.00p 2000

4.00 §.00 1200 16,00 20,00 24,00 2300 3200 36,00 40,00 <4400
Cyile

FamM
Figure 35: Graphs window area

As selection, zooming, and marking share the same mouse actions, the operator must indicate which
function will follow. Graphs in the software have several common tools to manage the display:

Icon Function Usage

D Selection » Choose the icon to select it.

» Move the cursor over the graph window area, to the left of the curves you
wish to select.

» Hold down the left mouse button and drag the cursor to a point in the
middle of the curves. As you drag the cursor, a box will show the window
area where curves will be selected.

» Release the mouse button to make the selection. All curves which pass
through the box will be selected, and other curves will be deselected. The
selected curves are displayed bold.

E Show Choose this icon to show only the selected curves.
Selection

I:l Hide Only displayed in normalized melting curves, normalized melting peaks and
Selection difference plot charts for high resolution melting analyses:

Choose this icon to hide the selected curves.

Area Marker | Only displayed in melting peaks graphs:

1

» Choose the icon to indicate that a marking action will follow.

» Move the cursor over the graph window area to the point for the top left
corner of the area.

» Hold down the left mouse button and drag the cursor to the point for the
bottom right corner of the area.

v

Release the mouse button.

v

To change the size of the specified area, select the corresponding side or
corner of the rectangle, and drag it accordingly.

The Light(,)/cler® 96 Application Software allows five areas to be de-

° fined in one graph. To specify an additional area, one of the existing ar-
eas must be deleted. For detailed information, see section T, calling, on
page 200.

v

Choose the icon to zoom into the graph.

’&) Zoom

v

Move the cursor to the top left of the area you wish to zoom to.

v

Hold down the left mouse button and move the cursor to the bottom right
of the graph you wish to zoom into. As you drag the cursor, a box will
show the graph that will be zoomed into.

» Release the mouse button to make the selection. The graph will now have
axes set to display the selected window area.
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Icon Function Usage

’E) Cancel Zoom | Choose this icon to zoom out back to normal size.

E Y Axis Only displayed in curve graphs and relative quantification bar charts:
Scaling > Choose the icon to display the Axis Scaling Settings dialog box.

» Choose Manual.

» Choose the Maximum and Minimum values for the Y-axis in the corre-
sponding lists.
» Choose OKto confirm your settings.

|]:.:| Data Only displayed in relative quantification bar charts:

Visualization | Choose the icon to display the Data Visualization dialog box. For detailed
information, see section Data Visualization, on page 180.

/,.r" Assign Group | Only displayed in normalized melting curves, normalized melting peaks, and
by Line difference plot charts:
Segment > Choose the icon to initiate the Assign Group by Line Segment tool.

» Hold down the left mouse button and draw a line with the mouse to select
one or more curves.

» Release the mouse button.

All curves which pass through the line will be selected and all other curves
deselected. The Group Assignment dialog box opens. For detailed informa-
tion, see section High Resolution Melting, on page 207.

Dye selection

Each graph provides options to show only the curves according to the selected dye(s). An option is dis-
played for each dye assigned in the corresponding detection format. For detailed information on how to
define a detection format, see section Detection Format, on page 141.

] Fam [ vic

Figure 36: Dye selection in a graph
Tooltips

Many graphs will display tooltips that provide extra information associated with a curve, such as the posi-
tion of the sample, etc.
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Figure 37: Tooltips in a graph
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To display a tooltip

° Hover the cursor over a curve. A gray box (tooltip) will appear showing the additional information.

When a tooltip has appeared, moving the cursor around will continue to display the information associ-
ated with the curve nearest to the cursor.

e To stop displaying tooltips, move the cursor away from the curves.

Graphs shortcut menu

The shortcut menu provides functions for copying and exporting the corresponding graphs.

bilalerle
2.400
—
—

% 1.800 Copy

% 1.200 | Export AsImage )
E Show Legend | As Text File Samples as Rows
L 0.600

0.000 Set Slider Here [__/_’[__/ Samples as Columns
0.000 w22l

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

[¥] Fam

Figure 38: Graphs shortcut menu

Command Description

Copy Copies the graph as a picture to the clipboard. You can paste the copied picture into
another software program.

Export Opens the Save As dialog and saves the data to the specified location. The following
commands are available:

> AsImage
The chart is saved as a PNG file (*.png) or as a GIF file (*.gif), according to your se-
lection.

> Export As Text File > Samples as Rows
The chart data are saved as a text file (*.txt) in table format with the sample name
as the row header.

»  Export As Text File > Samples as Columns

The chart data are saved as a text file (*.txt) in table format with the sample name
as the column header.

Show Legend/ Shows a legend for the graph or hides it:
Hide Legend » In curve graphs:
The legend displays the line style which is used for the corresponding dye.

» In bar chart graphs:
The legend displays the colors which are used for the corresponding bars.

Set Slider Here Only displayed in amplification curves for the EPF value:

Specifies the minimum EPF threshold. By default, the slider is set to 0. In this position
no EPF threshold is applied. For detailed information on setting thresholds, see section
Minimum EPF threshold, on page 169.

108

LightCycler® 96 System, Operator’s Guide V2.0




Overview

General software conventions

1.4.6 Working with heat maps

A heat map shows an image of the multiwell plate used in the experiment for the specified channel or the
specified gene. Hovering the cursor over a well will display a tooltip with the properties of the sample (in
this example, the Cgq heat map of an absolute quantification experiment is shown).

Heat Map n E
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o
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Figure 39: Heat Map window area

Depending on the analysis, each heat map shows options for displaying the values, for example, the dye
assigned in the detection format or the call status of the samples. For detailed information, see the
descriptions of the corresponding analysis tabs.

A heat map only displays the samples contained in the sample list. Samples not in the list (that is,

cleared wells, and removed samples and genes) are displayed in white and samples excluded from cal-
culation are displayed in gray.

Enlarged heat maps

If enlarged, a heat map also provides the sample name, gene name, and condition name for each sample.

10e5 Copies
Gene X

10€5 Copies
e

10e5 Copies
Gene X

10€5 Copies 1n=4t: Dm
Gene X
57

| I3
[] Sample Name

7] Gene Name
] Condition Name

@) FAM © cal @ Cq () Concentration (©) EPF () Flag

Figure 40: Heat Map window area

To change the size of a heat map

o To enlarge a heat map, choose the E button (see section Working with sections, on page 112). The
heat map is enlarged to fill the entire working area and the sample name, gene name, and condition
name are displayed.

To restore the previous view, choose the icon again.
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Heat map shortcut menu

The shortcut menu provides functions for copying and exporting the corresponding heat map.

Heat Map n E

s leds o] sl s ol o]l

Copy
Export as Image

Hide Legend

© ﬂﬂﬂﬂnﬂﬂn

°
z

(") call @ Cg () Concentration () EPF (7) Flag
Figure 41: Heat map shortcut menu

Command Description

Copy Copies the heat map as a picture to the clipboard. You can then paste the copied pic-
ture into another software program.

Export as Image Opens the Save As dialog and saves the data to the specified location. The heat map is
saved as a PNG file (*.png) or as a GIF file (*.gif), according to your selection.

Show Legend/ Shows or hides a legend to explain the colors used in the heat map.

Hide Legend
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1.4.7 Working with plate views

LightCycler® 96 Application Software contains plate views, which reflect the arrangement of samples in
the multiwell plate mount of the LightCycler® 96 Instrument (in this example, the plate view on the
Sample Editor tab is shown):
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Figure 42: Plate view

The plate view shows the arrangement of 96 wells in an array of 12 columns and 8 rows. The plate view is
marked with the same numbers and letters as found on the LightCycler® 480 Multiwell Plate 96. Each
well is displayed as a rectangle, colored according to the sample type of the well.

The LightCycler® 96 Application Software provides functions to be used in all plate views displayed in the
user interface.

To select and deselect wells

o Choose a well in a plate view to select the corresponding item.
The selected well is highlighted.

e To add or remove wells from the selection, use the [Shift] key and [Ctrl] key on your keyboard.

e To select all wells in a plate view, perform one of the following steps:
» Choose one well and press [Crl] + [a] on your keyboard.
» Choose the asterisk (*) in the upper left corner of the plate view.

Tooltips

The plate views also display tooltips that provide additional information associated with a well, such as
the well position, the sample name, etc.
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Figure 43: Tooltips in the plate view
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To display a tooltip

0 Hover the cursor over a well. A gray box (tooltip) will appear showing the additional information.
When a tooltip has appeared, moving the cursor around will continue to display the information associ-
ated with the well nearest to the cursor.

e To stop displaying tooltips, move the cursor away from the wells.

1.4.8 Working with sections

The Raw Data tab and the Analysis tab in the LightCycler® 96 Application Software provide several sec-
tions in the working window area. Sections allow the operator to combine different views of the data.
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Figure 44: Sections in the working window area

By default, the tabs provide four sections. Each section contains a list for choosing the data to be displayed
and a button to enlarge the section or restore the previous view. The customized view is saved to the
experiment file. When loading an existing experiment file, the customized window configuration is dis-
played automatically.

To change the size of a section

o Choose the splitter bar between the corresponding sections and drag it accordingly.

[ |
To enlarge a section
o To enlarge a special section, choose the E button. The section is enlarged to fill the entire working
area.
To restore the previous view, choose the icon again.
[ |
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1.5 Experiments

The information provided in the experiment definition controls the LightCycler® 96 Instrument during
an experiment run. The experiment definition specifies the target temperatures and hold times of the
thermal block cycler, the number of cycles being executed, and other parameters.

For starting an experiment run, the experiment must be transferred to the instrument. An experiment

° run can only be started on the instrument using the LightCycler® 96 Instrument Software. For detailed
information on how to send an experiment to the instrument, see section Instrument Manager, on
page 124.

1.5.1 Experiment file types

The LightCycler® 96 Application Software supports the following experiment file types:

v

*1c96p (LightCycler® 96 experiment files for processed experiments).

> *1c96u (LightCycler® 96 experiment files for unprocessed experiments).

> *1c96 (LightCycler® 96 experiment files generated with LightCycler® 96 Software Version 1.0).
» *.rdml (Real-time PCR Data Markup Language files).

By default, all newly generated experiment files have the file type *.1c96u. Operators can save experiment
files as LightCycler® 96 files (*.1c96p or *.1c96u) or as RDML files without changing their content.

Aborted experiments are treated identically to processed experiments, that is, they are saved as *.1c96p

files.

All file types can be opened in the LightCycler® 96 Application Software. To enable opening of
LightCycler® 96 experiment files with a third-party RDML-compatible software, the files must be saved
as *.rdml.

1.5.2 Creating an experiment

Before a LightCycler® 96 Instrument run can be started, a new experiment has to be created. The operator
has the following options for creating a new experiment:

> Generating a completely new experiment.

> Generating a new experiment by using an existing experiment as a template.

> Generating a new experiment by using a predefined Roche template.

To generate a new experiment

o Perform one of the following steps:
» On the start screen, choose the Quickstart tab and then Create New Experiment.
» In the File menu, choose New > Experiment.
» In the tool bar, choose the New Experiment icon.

The LightCycIer® 96 Application Software displays the new experiment in the main window. The new
experiment has the default name New Experiment <creation_date> <creation_time>.

e Optional: Enter a description of the experiment.
» In the File menu, choose Properties.
» In the Properties dialog box, choose the Notes tab.
» Enter a description.
» Choose OK
For detailed information on the Properties dialog box, see section Experiment properties, on page 117.
[
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To use an existing experiment as a template

To create a new experiment from an existing one (that is, to copy all settings of an experiment), the oper-
ator must open the experiment file as a template. In this case, the raw data of the experiment is deleted.
Depending on the file type of the existing experiment, the following settings are provided for editing:

» If the existing experiment is unprocessed (.[p96u), it only contains the run settings.

> If the existing experiment is processed (.I[p97p), it contains the run settings, the sample editor settings
and, possibly, the analysis settings.

Perform one of the following steps:

» On the start screen, choose the Quickstart tab and then Create New Experiment from Existing.
» In the File menu, choose New > Experiment from Existing.

» In the tool bar, choose the New Experiment from Existing icon.

The Open dialog box opens.

o Navigate to the corresponding directory.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

e In the list next to the File name field, select the file type to be displayed: */c96, */c96u, or */c96p

L) Open - - (=]
@E J=[ ). < Local Disk (C:) » Roche Diagnostics » LightCycler@6 » V11 » Experiments + [ 42| [ Search Experiments 2|
Organize New folder =~ 0 @

I & rocalbisk(co ~| Name ° Date modified Type Size
yp
1
o Ji Copy_Demos 30.01.201311:38 File folder

Ji MSOCache

o & 20-08-12AR Seriel0020_addl fixed fram... 14.01.2013 09:07 LCO6P File 975.KB
= :p:': & Demo_High Resolution Melting.Ic96p 14012013 20:43 LCO6P File 1070 KB
2 i M &= Demo_Qual Detect Dual Celor.Ic96p 16.01.2013 08:50 LC96P File 168 KB

& Endpoint Genotyping |co6p 20.01.2013 11:48 LCo6P File us ke
|\ Program Files (:36)
: i & SYBR Green Abs Quant.Ic6p 30.01.2013 11:45 LCS6P File 104 KB
be t
=it & V4D QualDetect DualColor 1T-1IC.Ic96p  14.01.2013 09:07 LCI6P File 153K8
& Vi1 QualDetect_MonoColor 1T-IC.Ic06p  14.01.2013 09:07 LCI6P File 82KB

i

|\ Program Files 1

|\ Roche Diagnostics
I LightCycler 96
I vio
B vii
| Experiments
L sw
I\ LightCycler Nano Tutorial

File name: - (96 Expe

LC96 Experiments (*.1c96; *.Ic96u; *.Ic96p
RDML files (*.rdml; *.rdm)

Select the experiment and choose Open. The experiment opens in the main window.

Change all settings according to your needs.

° When detection format settings are changed (for example, the dye type in the same channel), all
gene-specific settings (that is, gene name and concentration) are set to their default values.

Changing sample names or gene names might result in non-matching analysis-specific settings
(for example, changing the gene name of a reference gene in relative quantification).

To use a Roche template

Roche provides a number of predefined experiments as templates. A Roche template represents an exper-
iment file for an unprocessed experiment (.Ip96u). It therefore contains the run settings, that is, the tem-
perature profile and the dye-specific parameters. The templates are located in the

LightCycler® 96 Application Software home directory.

0 Perform one of the following steps:

» On the start screen, choose the Quickstart tab and then Create New Experiment from Roche Tem-
plate.

» In the File menu, choose New > Experiment from Roche Template.
The Experiment from Roche Template dialog box opens.

> > >
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e Select the corresponding template.
Experiment from Roche Template ®

Please select a Rache Template

& ExperimentTemplate_QC-Test

& RunTemplate_EndpaintGenotyping
@ RunTemplate_HighResolutionMelting
@ RunTemplate_HydrolysisProbes_Amp
& RunTemplate_SYBR_Amp_Melt

e Choose Open. The experiment opens in the main window.
o Change all settings according to your needs.

1.5.3 Opening an experiment

Experiments can be saved and reopened at any time during the experiment definition, after the experi-
ment run, or after defining the analysis parameters.

To open an experiment

o Perform one of the following steps:
» In the startup wizard, choose the Recent experiments tab and then the experiment to be displayed.
The experiment opens in the main window.
» In the File menu, choose Recent Experiments and then the experiment to be displayed.
The experiment opens in the main window.

» In the File menu, choose Open.
The Open dialog box opens. Proceed with step 2.

» In the tool bar, choose the Open Experiment icon.
The Open dialog box opens. Proceed with step 2.

e Navigate to the corresponding directory and select the relevant experiment file.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

e Choose Open. The experiment opens in the main window.
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1.5.4 Saving an experiment

Experiments can be saved at any time during the experiment definition, after the experiment run, or after
defining the analysis parameters.

After the run is finished, you can no longer change any of the run parameters. For detailed information
on copying and reusing an existing experiment, see section To use an existing experiment as a template,

on page 114.

To save an experiment

° Perform one of the following steps:

» In the File menu, choose Save to save the currently opened experiment. If no file exists, the Save As
dialog box opens.

» In the File menu, choose Save As to save the experiment to a specified location. The Save as dialog
box opens.

» In the tool bar, choose the Save Experiment icon to save the currently opened experiment. If no file
exists, the Save As dialog box opens.

e Navigate to the directory where you want to store the experiment file.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

Enter a file name for the experiment.

Choose Save. The dialog box closes.
The experiment is saved according to the processing:
> Asa LightCycIer® 96 file for an unprocessed experiment (*.Ic96u).
> Asa LightCycIer® 96 file for a processed experiment (*.Ic96p).
By default, experiments are saved as LightCyc/er® 96 files (*Ic96u or *1c96p).

The dialog additionally provides an option for saving experiments as RDML files (*rdml). Both file
types are compatible with the LightCyc/er® 96 Application Software. To enable opening
Lightcycler® 96 experiment files with a third-party RDML-compatible software, save the files as
*rdml.
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1.5.5 Experiment properties

When an operator creates a new experiment, the LightCycler® 96 Application Software generates the
experiment summary. The summary is updated each time the experiment file is saved. The summary is
provided in the Properties dialog box, which operators access via the File menu or the Properties icon in
the tool bar:

File > Properties

Properties x
File name / Path: P:\Roche\LightCycler_S6\V1.1\Input\Experiments\Demo_High Resolution Melting.lc96p
Instrument Serial Number: 000000000010011
Instrument Software Version: 1.00.00.1236
Application Software Version: 1.0.1.1302
Plate Id:

Creation Date: 14-Jan-2013 17:03:43

Run Start Date: 14-Jan-2013 17:50:49

Run End Date: 14-Jan-2013 19:13:38

Run Definition

No Of Channels: 1

Integration Time Mode: Dynamic

Channel: 470/514

Dye: ResoLight

Quant Factor: 20.00

Melt Factor: 1.20

Programs

Program Name: Preincubation

No OF Cycles: 1

Steps

Measurement: None Duration [s]: 600 Ramp: 4.4 TargetTemperature: 95

Program Name: 3 Step Amplification

No OFf Cycles: 45

Steps

Measurement: None Duration [s]: 10 Ramp: 4.4 TargetTemperature: 95

Measurement: None Duration [s]: 15 Ramp: 2.2 TargetTemperature: 60

Measurement: Single Duration [s]: 15 Ramp: 4.4 TargetTemperature: 72

Program Name: Melting

No OF Cycles: 1

Steps

Measurement: None Duration [s]: 60 Ramp: 4.4 TargetTemperature: 95

Measurement: None Duration [s]: 60 Ramp: 2.2 TargetTemperature: 40

Measurement: None Duration [s]: 1 Ramp: 2.2 TargetTemperature: 65

Measurement: Continuous Duration [s]: 1 Ramp: 0.0 TargetTemperature: 97  Acqs: 15

Notes:

High Resolution Melting:

- Detection Format: Resolight

- two SNP's analyzed: mdrl (class I SNP) and addl (class IT SNP)

- 2 x 46 human genomic DNA's with different genotypes analyzed

- 2 x 2 negative controls

Analysis:

HRM addl

Type: High Resolution Melting

Creation Date: 14-Jan-2013 19:55:38

Modification Date: 14-Jan-2013 20:42:46

HRM mdr1

Type: High Resolution Melting

Creation Date: 14-Jan-2013 19:52:22

Modification Date: 14-Jan-2013 20:42:46 [~ ]
-

Figure 45: Properties dialog box
Summary tab

The experiment summary includes the following information:

The file name and path of the experiment. The file name is also displayed in the experiment bar.
The LightCycler® 96 Instrument serial number.

The LightCycler® 96 Instrument Software version.

The LightCycler® 96 Application Software version.

The plate ID of the LightCycler® 480 Multiwell Plate 96.

The email notification address.

The date and time the experiment was created.

The start and end date of the experiment run.

The measurement settings specified in the run definition.

The programs contained in the run definition including the temperature gradient, if specified.
The experiment notes.

The applied analysis.

The date and time the analysis was created or modified.

vV V.V vV vV vV vV vV v vV v v VY

Plate positions with a fluorescence intensity exceeding the dynamic camera range.
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Notes tab

The Notes tab is a text input field for up to 10 000 characters in which you can add notes to the experiment
if necessary. The notes are saved to the experiment file.

1.5.6 Experiment report

The LightCycler® 96 Application Software provides a function to generate an HTML report for each
experiment. The report includes all data contained in the experiment file. The report can be displayed in
a browser installed on your computer.

The HTML report is only validated for Microsoft Windows Internet Explorer 8 and 9. Other browsers
or other Internet Explorer versions may fail to display the report information.

The report is generated in the Reports dialog box, which operators access via the Reports icon in the tool
bar:

Reports X

g d = S Demo 10-Fold Dilution

Location |C:\Rod’1e Diagnostics\LightCyder 96V 1. 1\Experiments E

2

Figure 46: Reports dialog box

The dialog box allows for specifying the name and location of the corresponding report:

Setting Description

Report Name  Name of the report to be generated.

The LightCycIer® 96 Application Software provides a default name which is identical to the
experiment name.

Location Location where you want to store the report. Each report is stored in a separate folder
<report name>.

By default, the default experiment directory is displayed. This directory can be specified
in the ‘Default Directory’ dialog box. For detailed information, see section Preferences,
on page 134.

To generate an experiment-specific HTML report

o Open the relevant experiment.

e In the toolbar, choose the Reports icon.
The Reports dialog box opens.

Reports X

g d = S Demo 10-Fold Dilution

Location |C:\Rod’1e Diagnostics\LightCyder 96V 1. 1\Experiments E

e Specify the Report Name and the Location for the new report.

> > >
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Choose Generate.

While the report is being generated, the dialog box displays a progress bar, showing the progress of the
generation:

Reports X
Report Name |Dem0_1III-F0Id Dilution
Location |C: \Roche Diagnostics\LightCyder 961 1. 1\Experiments
Creating Report...
Show Report Close

When the report is completed, choose Show Report.

Reports X

Report Name |Dem0_1III-F0Id Dilution

Location |C: \Roche Diagnostics\LightCyder 961 1. 1\Experiments

Report Completed

Show Report |.L Close

The report is displayed in the Microsoft Windows Internet Explorer installed on your computer, see sec-
tion Displaying the report information, below.

Displaying the report information

If Microsoft Windows Internet Explorer 8 or 9 fails to display the report information, it is reccommended
to check the security setting:

In the Tools > Internet Options > Advanced dialog box, in the Security section, the
Allow active content to run in files on My Computer option should be activated. This feature is usually acti-
vated by default when Internet Explorer is installed.
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The browser displays the experiment-specific report as follows:

. _— - E_ T -
@ =) ‘@ C:\Roche Diagnostics\LightCycler 96\W1 O + ¢ X H @ LightCycler 96 | Experiment ... X A
LightCycler® 96 {Rach
===\ \
"
Demo_10-Fold Dilution
Run Profile
Experiment Filename: Demo_10-Fold Dilution.lc96p
Samples
Application Software Version: 1.0.1.1309
RawData Creation Date: 03-Jul-2012 14:40:53
. Plate 1d:
| Analysis +
Run Started Date: 03-Jul-2012 14:44:05
Run Ended Date: 03-Jul-2012 15:53:25
Instrument
Instrument Type: LightCycler96
I Instrument Serial Number: 000000000010001
Instrument Software Version: 1.00.00.1226
Notes:
10-fold Standard Dilution Series:- Detection Format: Mono Color Hydrolysis Probes / UPL Probes- 10 concentrations (10e9 -
10e0 copies)- 4 replicates per concentration- 8 replicates of negative control- calculated standard deviations (STD's) of Cg's:
Copies mean Cg STD 10e9 590 0.09 10e8 a41 0.06 10e7 12.50 0.07 10e6 1574
008 10e5 1915 005 10e4 2258 003 10e3 2587 012 10e2 2922 007 10e1
i 3270 017 1020 3576 0.59 (positives only)

Figure 47: Reports Info page

The commands in the navigation list on the left of the page provide access to all data contained in the

experiment:

Command Description

Info General information on the experiment, for example, the name and path of the experi-
ment, the date and time the experiment was created, and the start and end date of the
experiment run.

Run Profile The experiment run settings as defined on the Run Editortab, that is, the detection format,
the program settings, and the temperature profile.

Samples The multiwell plate image and the samples table of the experiment, as specified in the
Sample Editor tab.

Raw Data The raw data of the experiment.

Analysis The analysis settings and the results for each analysis. Choosing the +-sign in the Analysis

entry opens a list of all analyses contained in the experiment.
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The following figure shows the input and output data flows of the application software. The data to be
imported and exported is described below.

Import, export, and file transfer options

Import, export, and file transfer options

Retrieve Send
via USB dijjive or Ethernet

Experiment files

Import options: (Ic96u, Ic96p) Export options:
Sample data Sample data (.txt, .csv)
(ixt, .csv, XIs) Open| |Save
Graphs (.png, .gif, .txt)
MagNA Pure 96 LightCycler® 96

sample data (.txt)

Application Software

Result table data (.txt)

RealTime ready Panels
target information (.txt)

Open

Result batch data (txt)

Experiment templates
(Ic96u, .Ic96p)

Figure 48: LightCycIer® 96 Application Software input and output data flow

*.1c96u files.

1.6.1

Legacy experiments from LightCycler® 96 Application Software Version 1.0 (*.1¢96 file types) can be
opened with version 1.1. But after automatic conversion to version 1.1, the files are saved as *.1c96p or

Import data

To define a new experiment, the following data can be imported into the
LightCycler® 96 Application Software:

Data

Experiment template

Sample data

LightCycler” 96 Application Software

File Format Description
Ic96u, .Ic96p  Predefined operator settings to be specified in the experiment defini-
tion.
For detailed information, see the following sections:
» 1o use an existing experiment as a template, on page 114.
» To use a Roche template, on page 114.

txt Sample information for an experiment, including sample names, gene
.Csv names, and dye assignment. For detailed information, see section 7o
Xls import sample data into the sample list, on page 158.
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Import, export, and file transfer options

File Format Description

MagNA Pure 96 xt Samples file exported from the MagNA Pure 96 Software in
sample data LightCycIer® System readable format (*.txt). The file contains the fol-
lowing settings:
» Position
»  Sample Name
» Sample Note
» Sample ID
» Sample Prep Notes
The Sample ID information is ignored during import.

For detailed information, see section 7o import sample data into the
sample list, on page 158.

RealTime ready ixt Text files generated for import of target information for RealTime
Panels target infor- ready Panels 96. The file contains the following settings:
mation > Pos

» Target Name
» Combined sample/target type

The combined sample/target type information is ignored during
import.

1.6.2 Export data
To store the results of an experiment or transfer the results to other software programs, the corresponding

files must be exported. The LightCycler® 96 Application Software provides export functions for the fol-
lowing data:

Data File Format Description

Sample data xt Sample and gene data specified on the Sample Editor tab of the
csv experiment definition. For detailed information, see section

Exporting the sample list, on page 156.

Graph .png Result charts data saved as a bitmap format file (*.png), a Graph-
gif ics Interchange Format file (*.gif), or a text file with the samples as
ot columns or rows.

' For detailed information, see section W/orking with graphs, on
page 106.
Result table data txt Tab-delimited text file (*.txt) containing the currently displayed

result table including the header line.

For detailed information, see section Exporting the result table, on
page 218.

Result batch data xt Tab-delimited text file (*.txt) containing the result table data col-
lected from multiple experiment files, including the header line
and the original file name and plate ID for each sample.

For detailed information, see section Exporting multiple result data,
on page 218.
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Disregarding positions from an analysis

1.7 Disregarding positions from an analysis

The LightCycler® 96 Application Software provides the following options for eliminating positions from
the analysis:

» The Clear Wells function, provided on the Plate View tab of the Sample Editor. Clear Wells eliminates
the selected wells from all analyses.

It is strongly recommended to use the ‘Clear Wells’ function for all empty wells of
LightCycler® 480 Multiwell Plates 96 and for positions not occupied by LightCycler® 8-Tube Strips.

» The Remove function, provided in the <analysis> Settings dialog box of an analysis. Remove eliminates
samples, genes, and/or conditions (only for relative quantification) from the corresponding analysis.

» The Exclude function, provided in the analysis result tables. Exclude eliminates the selected samples
from the result calculation of the corresponding analysis.

For detailed information, see section Eliminating positions from the analysis, on page 165.

1.8 Exiting the software

To exit the LightCycIer® 96 Application Software

Perform one of the following steps:
» In the File menu, choose Exit.

> In the title bar of the main window, choose the m button.
You are prompted to save unsaved data before the application shuts down.
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2 Tools

In the Tools menu, the LightCycler® 96 Application Software provides several tools for managing and
monitoring LightCycler® 96 Instruments and for exporting result data from multiple experiment files.

2.1 Instrument Manager

The Instrument Manager provides access to the following functions:

> Registering a LightCycler® 96 Instrument with the application software, see section Instruments win-
dow area, on page 125.

» Transferring experiments to and from the selected instrument, see section Sernd/Receive Experiments
tab, on page 128.

» Opening an experiment in the application software or deleting an experiment from the instrument,
see section Send/Receive Experiments tab, on page 128.

» Monitoring an experiment run on an instrument, see section Online Monitoring tab, on page 130.
Preconditions

For using the functions of the Instrument Manager the following preconditions apply:
» The LightCycler® 96 Instrument is switched on.
» The instrument is configured for use in the network; see the following sections:
» Configuring a one-to-one connection, on page 50.
» Configuring an Ethernet network connection, on page 55.
» The instrument is connected to the network; see section Assembling the instrument, on page 44.
» The computer running the LightCycler® 96 Application Software is connected to the network.

» The Remote Monitoring function is activated and configured accordingly in the
LightCycler® 96 Instrument Software; see section Cornfiguration tab, on page 256.
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The Instrument Manager wizard is accessed via the Tools menu (in this example, the Information tab is
shown):

Tools > Instrument Manager

Instruments window area Instrument Manager tabs

Figure 49: Instrument Manager

2.1.1 Instruments window area

The columns in the Instruments table show the properties for each registered instrument. For detailed
information on registering instruments, see section 7o register an instrument, on page 126.

Column Description
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126

Tools

Instrument Manager

The buttons below the Instruments table perform the following functions:

Button Description

Add Opens the Add/Edit Instrument dialog box for editing the properties and registering an instru-
ment with the LightCycler® 96 Application Software.

Edit Opens the Add/Edit Instrument dialog box for editing the properties of an instrument already
registered with the application software.

Delete Deletes the selected instrument from the table. The instrument is no longer registered with
the application software.

Add/Edit Instrument dialog box

Add Instrument X
IP Address or Hostname |LC965N10020
Location |Room 320
Comment |

Figure 50: Add/Edit Instrument dialog box

In the Add/Edit Instrument dialog box, operators specify the properties of an instrument to be registered
with the LightCycler® 96 Application Software:

Setting Description

IP Address or |P address or host name of the instrument, specified in the

Hostname LightCycler® 96 Instrument Software.
Location Optional: Location of the instrument.
Comment Optional: Description of the instrument

To register an instrument

The instrument must be registered with the application software for sending and retrieving experiment
files to/from the LightCycler® 96 Instrument Software or for monitoring a LightCycler® 96 Instrument.
The application software allows for registering up to 10 instruments.

° In the Tools menu, choose Instrument Manager.
The Instrument Manager window opens.

e Below the Instruments table, choose Add.
The Add/Edit Instrument dialog box opens.

e Optional: In the Name field, enter the name of the instrument to be used in the application software.

> > >
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o In the /P Address or Hostname field, enter the IP address or host name of the instrument in the network.

° You specify the host name on the ‘Configuration’ tab of the LightCyc/er® 96 Instrument Software.
For detailed information, see section Device Name / Hostname, on page 257.

Local networks are usually run by a DHCP (dynamic host configuration protocol) server. The server
provides dynamic IP addresses to all hosts in the network. As the frequency for changing IP
addresses varies from network to network (IP addresses might change daily), it is recommended to
register an instrument in the ‘Instrument Manager’ via its host name instead of its IP address.

The host name does not change when the IP address changes. Thus, a stable connection is main-
tained regardless of changing IP addresses.

Optional: Choose the 7est button to test the connection to the IP address.

o

If the IP address is not available, the software displays an error message:

» Warning: Test Connection
Communication failed: Could not get instrument data.

»  Error: Test Connection
Communication failed: Could not reach instrument.

Optional: In the Location field, enter the location of the instrument.

Optional: In the Comment field, enter a description of the instrument.

Choose OK. The dialog box closes.
» The instrument is registered with the application software and displayed in the /nstruments list.
» The Information tab shows the properties of the instrument; see section /nformation tab, below.

o 000

Optional: To specify the instrument as the default, select the check box in the Default column.

2.1.2 Information tab

The Information tab displays the properties of a LightCycler® 96 Instrument selected in the Instruments
table.

Property Description

Status Processing status of the instrument.

IP Address IP address of the instrument, specified in the LightCycIer® 96 Instrument Software.
Hostname Host name of the instrument, specified in the LightCycIer® 96 Instrument Software.
Serial No Serial number of the instrument.

Location Optional: Location of the instrument.

Comment Optional: Description of the instrument.
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2.1.3 Send/Receive Experiments tab

The Send/Receive Experiments tab provides a transfer function for experiments to and from a registered
LightCycler® 96 Instrument. If more than one experiment exists in the network, the operator must select
the corresponding instrument.
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| Informaton [ STl Oriine Monitoring |
Your PC
[ ] Dem;v et || name
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Figure 51: Instrument Manager, Send/Receive Experiments tab

Your PC window area

The Your PC window area provides a file explorer for navigating to the location of the experiment file.
<instrument> window area

The <instrument> window area provides the following data:

» The Disc Space bar showing the number of experiments saved on the instrument in relation to the pos-
sible maximum number of experiments.

» The experiments table displaying all experiments available on the instrument.

Column Description

Name Experiment name.

Date Date and time of the last modification.

Status Status of the experiment: Running, Processed, Unprocessed, or Aborted.

Storage Location of the experiment file: On the instrument, on the connected USB drive, or on both
locations.

The buttons in the Send/Receive Experiments tab perform the following functions:

Button Description

Open Opens the selected experiment in the application software.

Delete Deletes the selected experiment from the instrument.
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To send an experiment to an instrument

In the Tools menu, choose /nstrument Manager.
The Instrument Manager window opens.

Open the Send/Receive Experiments tab.

In the Instruments table, select the instrument the experiment is to be sent to.

In the Your PC window area, navigate to the directory containing the experiment. All experiments in this
directory are displayed.

Select the experiment to be sent to the instrument.

00 000 ©

Choose the H button.
The experiment is sent to the selected instrument.
You are notified if the instrument does not have enough space for the experiment.

If an experiment with the same name already exists on the instrument, you are prompted for a new
name.

To retrieve an experiment from an instrument

In the Tools menu, choose Instrument Manager.
The Instrument Manager window opens.

Open the Send/Receive Experiments tab.

In the Instruments table, select the instrument the experiment is to be retrieved from.

In the Your PC window area, navigate to the directory the experiment is to be transferred to.

In the <instrument> area, select the experiment to be retrieved.

00000 ©

Choose the = button.

The selected experiment is retrieved from the instrument and saved to the specified directory on your

computer.

° If an experiment with the same name already exists in the selected directory, you are prompted for
a new name.
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2.1.4 Online Monitoring tab

The Online Monitoring tab provides the raw fluorescence data collected during an experiment run in real
time.

Experiment progress bar Graphs window area

LCYO6SN10021

@ | LCSNIOZ  Standby

| information | Send/Receive Experiments.

Started: 07-Mar-2013 08:14 Predicted End Time: 07-Var-2013 10:38

3 Step Amplification (33/45)
ey

20130408_SN10021_Sybr

0330
0300
goan

00:15 00:30 00:45 o1:00 01:15
Time [hh:mm]

Figure 52: Instrument Manager, Online Monitoring tab
Experiment progress bar

The experiment progress bar at the top of the tab provides the following information:
» The start time of the experiment.
> The predicted end time of the experiment.

» The predicted time the experiment run will take.
Graphs window area
The graphs window area provides the fluorescence curves, that is, the fluorescence intensity against the

time in hours, minutes, and seconds for the entire run. There is one curve for each sample that has a gene
labeled with the selected dye.
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2.2 Result Batch Export

The Result Batch Export wizard provides a batch export tool that allows for creating a file with result table
data collected from different experiments of the same type. The batch export function exports the collect-
ed result table data to a tab-delimited text file (*.txt). You can open this file using Microsoft Excel.

The resulting text file contains all result data, including the header rows, the experiment name and plate
ID for each sample. The result batch export includes the following items:

» Hidden columns
» Excluded positions

> Deselected positions
Filter settings are not applied during result batch export.
The Result Batch Export Wizard is accessed via the Tools menu:

Tools > Result Batch Export

Result Batch Export - (Step 1 of 3) ®

Result Batch Export Wizard

Please choose the analysis type to export:

@ Absolute Quantification (All Data)

© Absolute Quantification (Statistics Data)
O Endpoint Genotyping

© High Resolution Melting

O Qualitative Detection

O Relative Quantification (All Data)

O Relative Quantification (Statistics Datz)

© Tm Calling (Melting Curve Analysis)

Figure 53: Result Batch Export wizard

The buttons in the Result Batch Export wizard perform the following functions:

Button Description

Back Returns to the previous page of the wizard.
Next Opens the next page.
Export Only displayed on the Export page:

Exports the selected data to a tab-delimited text file (*.txt).

Close Closes the wizard and discards all settings.
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2.2.1 Analysis type

The first page of the Result Batch Export wizard allows for selecting one of the following analysis types:
Absolute quantification, all data

Absolute quantification, statistical data

Endpoint genotyping

High resolution melting

Qualitative detection

Relative quantification, all data

Relative quantification, statistical data

T,, calling

vV vV v v v . v.VvyYw

2.2.2 File selection

Choosing Next opens the Experiment Files Selection page:

Result Batch Export - (Step 2 of 3) X

Experiment Files Selection
Select the Ic96p experiment files to be induded in batch export:

Experiment File (c36p) Selector File List for Resuit Batch Export
4, LightCydler 96 [ Name —* Size  Item type| & 10-Fold Dilution.Ic96p
b)) vio i
5 s il & 10Fold Diution.l...  92,2KB  LC9EP Fie
‘D‘ Ji Experi [=20-08-12AR _Seri...| 974KB  LC96P Filg
»d | sw & Demo_HighReso...  1,04MB  LCSEP Fi
1+ 1 LightCyder Nano Tutoriz @ Demo_QualDete...  167KB  LCS6P il
b | LightCydler Nano V3.0 & Endpoint Genoty...  247KB  LCIEP File
b |} LightCycler1536 @DSYBR Green Abs...  403KB  LCS6P Fi
I+l LightCyder1536_v11 &V40 QualDetect_...  152KB  LCOEP Fif
b)) SFC @ V41 QualDetect ... BLOKE LCSEP Fil
b)) Users 5

>+ J Windows
> -3 DVD RW Drive (D)
-8 platz auf "mv002" (H:)
> -8 Interessenten (Ottobrunn) (I:)
-8 Projekte (Paderborn) (0:)
-8 Projekte (Ottobrunn) (P:)
-8 Austausch (Ottobrunn) (X:)
-G8 Austausch (Paderborn) () +
< m | Cr m 3

Figure 54: Result Batch Export wizard, Experiment Files Selection

Window area Description

Experiment File (Ic96p) Selector  File explorer for navigating to the location of the experiment files.

File List for Result Batch Export  Experiment files the operator has selected for export.
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223 Export

Choosing Next opens the Export page:

Result Batch Export - (Step 3 of 3) ®

Export
Choose analysis to export, specify the output file and hit the Export button.

Choose analysis to export:

[v* Abs Quant (10-Fold Dilution.|c96p)

Export To: B

Figure 55: Result Batch Export wizard, Export

Window area/field Description

Choose analysis to export Analyses contained in the selected experiment files.

Export To Path and name for the batch export result file.

To export multiple result data

In the Tools menu, choose Result Batch Export.
The Result Batch Export wizard opens.

Choose the analysis type to be exported.

Choose Next.
The Experiment Files Selection page opens.

In the Experiment File (Ic96p) Selector window area, navigate to the directory containing the corre-
sponding experiments. All experiments in this directory are displayed.

Select the experiments to be exported.

Choose the = button to the right of the experiments list.
The selected experiments are added to the File List for Result Batch Export.

Optional:
» Repeat steps 4 to 6 to add experiments stored in other directories.
> If necessary, use the H button to remove experiments from the list.

Choose Next.
The Export page opens.

In the Choose analysis to export list, choose the analyses to be exported.

In the Export To field, specify the path and the name for the batch export result file.

Choose Export.

0006/ 06 © 006/6 00 ©

» The progress bar at the bottom of the page shows the progress of the export process.
» You are notified when the export process is finished.
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3 Preferences

The LightCycler® 96 Application Software provides the Preferences dialog box, where general settings are
specified, for example, the default directories to be used. The dialog box is accessed via the Options menu:

Options > Preferences

Preferences

Experiments

Remember Last Directory [ ]

Email NotificationAddress

Default Directory |C:\Roche Diagnostics LightCydier 961V 1. 1\Experiments ﬁ

Email Address

Figure 56: Preferences dialog box

| Seng | Desoription ____________________|

Default Directory

Remember Last Directory

Email Address

Default path for saving and loading experiment files

The last opened directory is to be remembered as long as the application is
running.

o After a restart, the software opens the specified default directory.

Email address to be linked to all experiments generated with the current soft-

ware instance; when these experiments are executed, the instrument software
automatically sends an email notification to the defined email address after the
run. The notification also contains the corresponding experiment file.

o This email address is saved to the experiment file and is therefore avail-
able in the properties of the experiment.

To stop automatic emailing of executed experiments, the operator must
delete the email address from the ‘Email Address’ field.

It is not necessary to activate this email in the instrument’s email address
book (see section Email Information, on page 259).
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4 Run Editor tab

On the Run Editor tab, the temperature profile and the dye-specific parameters for an experiment run are
specified.

Programs window area Steps window area Measurement window area

Sampje Editor | Raw Data | Analysis |

Programs

Measurement

| | B —n
Preincubation 1a | - Dyes: 1: - Re Wolume 20 ul
@ 2 -
Add .

Melting S
Remove
~

& - | Detection Format™

Steps

Temperature Gradient

60°C for 105 Ramp z‘zn ocfs  Column 1 95 T °C
72°C for 105 Duration [ B s Column 12 [Tos =
Target sl Detai
Made CEREE - | Touch Down
Acquisition Mode
Temperature Change [ 1 = °C
Osingle Sec Target Temp 0 e
O Continuous 0 % Readings /°C -
Delay 0+ Cyde
@ None

Temperature Profile

AP

aperature [

00:00:00 00:15:00 00:30:00 00:45:00 01:00:00
Estimated Time [hh:mm:ss]|

Temperature Profile window area
Figure 57: Run Editor tab

For a new experiment, this tab shows no data. For detailed information on how to create a temperature
profile and set the dye-specific parameters, refer to the LightCycler® 96 System User Training Guide.

4.1 Programs window area

All profiles are comprised of programs, which are run by the instrument in the order they are displayed
in the Programs window area. Each program can be specified separately.

The programs are displayed in a list and have the following properties:

Parameter Description

Name Name of the program.

Cycles Specifies how many times the cycle is to be repeated, for example 45 times.

° If, in an amplification program, the ‘Cycles’ are set to ‘1, the acquisition mode for
the corresponding step changes to ‘None’ and the ‘Mode’ option is disabled. For
detailed information, see section Step settings, on page 139.

A program, and thus also a profile, can only be edited as long as no run has been performed. Every change
is displayed immediately in the Temperature Profile window area.
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Programs window area

4.1.1 Programs list buttons

The Programs list can be edited with the following buttons:

Button Function Description

Up Moves the selected program up one place. If there is no selected program,
or the selected item is first in the list, this button is disabled.

Add Opens the Add New Program dialog box which allows for adding a new pro-
gram to the list. The new program is added to the end of the list. For detailed
information, see Adding a new program, below.

Remove Deletes the selected program from the list. If no program is selected, this
button is disabled.

Down Moves the selected program down one place. If there is no selected pro-
gram, or the selected item is last in the list, this button is disabled.

4.1.2 Programs list shortcut menu

The shortcut menu in the Programs list provides functions for adding and removing programs.

Command Description

Opens the Add New Program dialog box which allows for adding a new program to the
list. The new program is added to the end of the list. For detailed information, see Add-
ing a new program, below.

Remove Deletes the selected program from the list. If no program is selected, this button is dis-
abled.

4.1.3 Adding a new program

&3] button in the Programs list or the Add command on the shortcut menu opens the
Predefined Programs dialog box, which allows for selecting a new program and adding it to the Programs
list.

Predefined Programs x

2 Step Amplification

3 Step Amplification

R

Melting

[\/ High Resolution Melting

Cooling

‘l. Add ) L d e

Figure 58: Predefined Programs dialog box
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The following programs are available:

Program Description

Preincubation Holds a specified temperature for a defined time.

2 Step/3 Step Cycling program; defines a program of the experiment where the instrument will

Amplification repeatedly heat and cool to a defined series of temperatures. Each repeat is called a
cycle.

The touchdown function for amplification programs allows the operator to specify that
one of the stages of each cycle will have its target temperature modified as the cycling
proceeds. This allows for the early cycles of a PCR to have a higher annealing temper-
ature specified, leading to more specific amplification. For detailed information, see
section Jouchdown, on page 140.

Melting/High Defines a program where the instrument will ramp to an initial temperature, then ramp
Resolution Melting  to a final temperature. While ramping to the final temperature, optical acquisitions will
be made continuously. These can then be analyzed to yield melting peaks.

Cooling Defines a program where the instrument will cool down to a final temperature and
then hold the specified temperature for a defined time.

° It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.
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4.2 Steps window area

A program consists of one or more steps, which are run by the instrument in the order they are displayed
in the Steps window area. A step specifies the following data:

> The target temperatures used by the instrument.

» The length of time for which the target temperature is held.

» The heating and cooling rates for reaching the target temperature.

» The acquisition mode to define how optical data is acquired.
° The minimum experiment definition has one program with one cycle and one valid step.

If multiple amplification programs with acquisitions are defined, only the first amplification program
is considered for result calculation and chart display.

If multiple melting programs with acquisitions are defined, the ‘Melting Selection’ dialog box opens for
selecting the melting program for result calculation. For detailed information, see section Adding a new
analysis, on page 164.

The LightCycler® 96 Instrument adjusts the temperature between the steps automatically, cooling or
heating up to meet the temperature specified for the next step.

The steps are displayed in a list and have the following properties. The

LightCycler® 96 Application Software derives these properties from the settings in the Temperature and
Measurement areas to the right of the Steps list (see section Step settings, on page 139).

Parameter Description

Description Target temperature and duration in seconds for which the temperature is to be held.

Acquisition Mode Acquisition mode: None, Single, or Continuous.

4.2.1 Steps list buttons

The Steps list can be edited with the following buttons:

Button Function Description
Up Moves the selected step up one place. If there is no selected step, or the
selected item is first in the list, this button is disabled.
Add Adds a new step to the list. The new step is added to the end of the list.
E] Remove Deletes the selected step from the list. If no step is selected, this button is
: disabled.
Down Moves the selected step down one place. If there is no selected program, or
the selected item is last in the list, this button is disabled.

422 Steps list shortcut menu

The shortcut menu in the Steps list provides functions for adding and removing steps.

Command Description

Add Adds a new step to the list. The new step is added to the end of the list.

Remove Deletes the selected step from the list. If no step is selected, this button is disabled.
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4.2.3 Step settings
A step can only be edited as long as no run has been performed. The settings of a selected step are dis-
played in the Temperature, Measurement, and Touchdown areas to the right of the Steps list. Every change

is displayed immediately in the Steps list and the Temperature Profile window area.

The following settings can be specified for each step in a program:

Temperature
Ramp (°C/s) Rate of temperature change in °C per second, which the LightCycIer® 96 Instrument
uses for heating or cooling until the defined temperature is reached.
Duration (s) Duration in seconds for which the temperature is to be held.
Target (°C) Temperature in °C, which is to be held for a defined time.
Mode Only available for amplification programs:

Mode to be used for the temperature grading, Standard, Gradient or Touch down.

Acquisition Mode

Setting Parameter Description

Acquisition Single Only available for amplification programs:

Mode Acquires fluorescence data once only, when the temperature target
is reached and the hold time completed.

Continuous Not available for amplification programs:

(readings/°C) Number of optical acquisitions to be performed. The fluorescence
data are acquired continuously until the temperature target is
reached.

None No fluorescence data are acquired.

Gradient
The Gradient mode is only available for amplification programs and when no touchdown is specified. It

specifies the temperature grading used by the LightCycler® 96 Instrument for heating the different Peltier
elements in the thermal block cycler. Operators can specify temperature gradients from 37 to 98°C.

Setting Description

Column 1 (°C)  Minimum temperature for the gradient. This temperature is applied to the leftmost column
of the multiwell plate.

Column 12 (°C) Maximum temperature for the gradient. This temperature is applied to the rightmost col-
umn of the multiwell plate.
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The Detail button opens the Gradient dialog box, which displays a detailed view of the specified temper-
ature gradient.

Column 1: 45.0 °C

Column 2: 46.0 °C

500 Column 3: 47.9 °C
Column 4: 50.3 °C

__ G000 Column 5: 52,9 °C
o Column &: 55.7 °C
‘o 57.00 Column 7: 58.4 °C
= Column 8: 60.8 °C
2 54.00 Column 9: 62,9 °C
o Column 10: 64.3°C
5 Column 11: 4.9 °C
it Column 12: 65.0 °C

48.00

45.00

Figure 59: Gradient dialog box

The curve in the dialog box shows the applied temperature gradient according to the columns on the mul-
tiwell plate.

Touchdown

The Touch Down mode is only available for amplification programs and when no gradient is specified.

Setting Description

Temperature Rate of temperature change in °C per cycle, at which the touchdown phase proceeds to

Change [°C] the final phase temperature.

Sec Target Second target temperature to be reached by the last cycle of the program. This temper-

Temp [°C] ature is used to change the target temperature of a segment during the amplification re-
action.

Delay [Cycles] Number of cycles after which the temperature change is first applied.
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4.3 Measurement window area

In the Measurement window area the operator specifies the dye-specific settings for an experiment run.
The Measurement window area provides the following settings:

Setting Description

Dyes Dye to be used in this experiment.

You choose the dye in the Detection Format dialog box. For detailed informa-
tion, see section Detection Format, below.

Reaction Volume [ul] Reaction volume to be used in the experiment.

The LightCyc/er® 96 Application Software supports reaction volumes
o from 5 to 50 ul. However, the recommended minimum volume is 10 i,

because smaller volumes may result in reduced data quality.

As the LightCycler® 96 Instrument does not validate the reaction volume,

the operator must ensure that the specified reaction volume matches the

volume pipetted into the wells of the multiwell plate.

Detection Format

The Detection Format button opens the Detection Format dialog box. By setting the detection formats, the
operator chooses the filter combinations suitable for the experiment. A detection format specifies one or
more excitation-emission filter combinations. For detailed information, see section Detection channels,
on page 38.

Detection Format 3 Detection Format '3
Channel 1,470/514 Channel 1, 470/514
Jore JountFactor _[veltFactor love _____[inegraton Tve (]
SYBR Green I 20.00 1.20 SYBR Green I .00
Resolight 20.00 120 Resolight 1.00
FAM 10.00 1.20 FaM .00
love ____[inegraton Tme (]
vIC 1.00
Hex 1.00
(] YellowS55 10.00 1.20 Yellow555 .00
[0 Jourtraco JvetFocr | e Jinteaiontime ]
Red6 10 10.00 1.20 Reds10 .00
Texas Red 10.00 120 Texas Red 1.00
lore JountFactor _ [veltFactor love ____[inegraton Tve (]
Cys 10.00 Cy5 .00
Integration Time Integration Time
®Dynamic O Manual ODynamic  @Manual:

Figure 60: Detection Format dialog box, Dynamic versus Manual mode
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Temperature Profile window area

The dialog box shows the following settings for each channel (that is, for each filter combination):

Column Description Possible values

Selected Specifies whether the channel is to be used by selecting the
corresponding dye.

Only one dye can be selected per channel. The software
automatically deselects a check box when you try to
select more than one dye in the same channel group.

SYBR Green | and ResoLight Dye cannot be combined
with any dye of another channel.

Dye Name of the dye.

Quant Factor Only displayed if the integration time mode is set to Dynamic: 1.0 to 500

Multiplication factor to be applied to the filter combination for
a quantification program. The Quant Factor represents the fold
signal stroke from the initial background fluorescence to the
plateau phase.

Melt Factor Only displayed if the integration time mode is set to Dynamic: 1.0 to 500
Multiplication factor to be applied to the filter combination for
a melting program.

Integration Time [s] ~ Only displayed if the integration time mode is set to Manual: 0.1to 10 sec

Amount of time for which the LED will be used to excite the
wells during a single optical reading. The higher this value is
set, the more light will be emitted from the fluorophores in the
well, and the larger the resulting spectral values are.

The integration time is defined as the acquisition time of the CCD camera. Depending on the integration
time mode chosen for the detection format, the dialog box shows the following settings:

Mode Description Setting

Dynamic The integration time is set automatically based on the fluorescence of the Melt Factor
individual plate.
For quantification and melting programs an independent value can
be set.

Quant Factor

Manual The integration time is set manually. Integration Time

4.4 Temperature Profile window area

The Temperature Profile window area provides a summary of the programs selected for the experiment
and their temperature and time settings.

° When starting an experiment run, the operator must ensure that the correct temperature profile is
used.
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5 Sample Editor tab

The Sample Editor tab allows operators to create, edit, delete, and rearrange samples and genes present in
the wells, as well as the dyes used to label each gene. A single sample can be present in one or more differ-
ent wells and can have one or more genes of interest. This sample and gene data will then be used to per-
form different analysis methods. In addition to sample names and gene names, operators can also edit
condition names. This property is only relevant for relative quantification analysis. For detailed informa-
tion, see section Relative quantification, on page 176).

The operator can perform the corresponding tasks in the Plate View or Table View tabs. Changes on the
Plate View tab are immediately displayed in the Table View tab and vice versa.

° The operator must ensure that the sample assignment in the ‘Sample Editor’ tab matches the pipetting
scheme on the multiwell plate.

Sample Editor tool bar icon

The following icon in the tool bar is only displayed when the Sample Editor tab is opened:

Function Description

@ Undo Allows the operator to undo the last five steps.

When the operator saves the experiment, or leaves the Sample Editor
tab, the Undo history is cleared.

Editing the Sample Editor when analyses already exist

If analyses are already defined in an experiment and the operator changes the sample- and/or gene-spe-
cific properties, the Sample Layout Changed dialog box is displayed when leaving the Sample Editor.

Sample Layout Changed

@ Recalculate All Analyses
() Recalculate & Save As New Experiment

(") Discard Changes

|L Cancel

Figure 61: Sample Layout Changed dialog box

Setting Description

Recalculate All Analyses  Recalculates all analyses in the experiment based on the new settings in the
Sample Editor. The Analysis tab is displayed showing the recalculated values.

Recalculate & Save As Recalculates all analyses in the experiment and opens the Save As dialog box for
New experiment specifying a new experiment file. For detailed information, see section Creating an
experiment, on page 113.

Discard Changes Discards the changes and opens the Analysis tab without recalculating the analy-
ses.

° If the operator has only changed the sample colors, the ‘Sample Layout Changed’ dialog box is not dis-
played. The new sample colors are applied to all analyses generated subsequently, but not to already
existing analyses.
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Plate View tab

5.1 Plate View tab

The Plate View tab of the Sample Editor shows the assigned samples and genes in wells laid out as a
LightCycler® 480 Multiwell Plate 96.

Sample Editor toolbar icon Multiwell plate image  Reaction Properties window area

File Tools Options Window Help
PasHRRBRB XRO
| Run Editor |EIRIERIGIEN Raw Data 1 Analysis I

Table View |

PlateId |<Mone>

3 N NN NN NN NN NN B2 BN R D T N o e
— 1= 1 =1 =1 =] =1 = 1 — |~ — 1~

Std1 Std3 Stds Pos Ctrl Std1 Std3 Stds Pos Ctrl Std1 d3 Stds Pos Ctrl

il Genet  Gemel | Genel | Genel  Gene2 | Gene2  Gene2  Gene2 | Gened ene3 | Gene3  Gene3 Sample
[L0D0E.. [L.000E.. [1.000E [2.000E.. [8.000E_. [3.200E [2.000E.. [B.000E_. [3.200E
s 1 s s 9+ J s ] s fJ s J + | s | s [ s | + ] lame : stds
Stdi Std3 Stds | PosCti  Stdi Std3 Stds  Pos Ctrl vpes sndard
Genel | Genel Gene2 = Gene2  Gene3  Gene3  Gene3 | Gene3 =
[1.000E.. [L.000E.. [3.200E... [2.000E.. [8.000E.. [3.200E.. [ ﬁ
s 1 s ] s | rrephotes: ([
Stds | PosCil | Sdi std3 stds | Pos Cirl :

[ s 1 s |
Std1 Std3
Genel Genel Gene2 Gene2 Gene3 Gene3 Gene3 Gene3 .
[LO0DE . [1.000E [3.200E [2.000E . [8.000E. [3.200E Concentration : [1.000E+2 5 [Gener H
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Stdl Std3 Stds  PosCtrl  Stdl Std3 Stds  PosCtrl  Stdl Std3 Stds  Pos Ctrl Gene
Genel  Genel  Genel  Genel  Gene2  Gene2  Gene2  Gene2  Gene3  Gene3  Gene3  Gened
[LODOE.. [LODDE.. [LODDE.. [2.000E.. [S.000E.. [3200E. [2.000E.. [S.000E.. [3200E. <rem reent o
een ene [~
(s 1 s r v f -J s 1 s [ v J - J s [ s [ U [ - |
std2 Stdd | 2E+003  NRC std2 std4 fng NRC std2 std4 fng NRC
Genel  Genel  Genel  Genel  Gene?  Gene?  Gene?  Gene?  Gene3  Gene3  Gene3  Gened
[L0DE [ 1.000E [4000E [ 1.600E [4000E [ 1.600E
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Bl Genet | Genel | Genel | Genel | Gene2 | Gene2  Gene2 | Gene2 | Gene3 = Gene3 = Gene | Gened (=8 Hone -]
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Replicate Group window area

Figure 62: Plate View tab

For a new experiment, this tab shows the following data:
» The default sample names Sample I to Sample 96.
» The sample type Unknown for all samples.

For detailed information on how to define the reaction properties according to different applications,
refer to the LightCycler® 96 System User Training Guide.
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5.1.1 Multiwell plate image

The multiwell plate image provides a schematic of the multiwell plate mount for editing the range of sam-
ples. Each row is allocated a letter from A to H. The wells of a row are displayed as columns and numbered
from left to right.

» Each well displays the sample properties according to the operator’s selection. For detailed informa-
tion on how to customize the plate view, see section Visible Details, on page 148.

> Each well is colored to match the sample type in the corresponding well.

» Hovering the cursor over a well displays a tooltip with the properties of the sample.
Selecting a well or a range of wells allow editing of the corresponding properties using the fields in the
window areas displayed to the right of the multiwell plate image.

Plate image shortcut menu

The multiwell plate image provides a shortcut menu containing the following command:

Command Description

Set Standards ~ Opens the Auto Standard Curve dialog box. For detailed information, see section Auto Stan-
dard Curve, on page 151.

Copy Copies the properties of the selected wells to the clipboard.

Paste Pastes the properties from the clipboard into the selected wells.

o If the operator does not select enough wells for pasting, the paste function automati-
cally completes the selection.

5.1.2 Reaction Properties window area

The Reaction Properties window area allows operators to create or edit the following properties of samples
and genes in a selected well or a range of wells. Property changes are immediately displayed in the multi-
well plate image.

The Sample Editor allows operators to edit the sample- and/or gene-specific properties, and the condi-
tion names (only relevant for relative quantification). Settings affecting the analysis of the data are to
be specified in the corresponding ‘Analysis’ tab. For detailed information, see section Analysis tab, on

page 162.
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Setting Property Description

Sample Name Sample name.
The name is used to identify the sample in tables, wells, graphs, etc.

The sample names are case-sensitive. For example, ‘sample1’ is dif-
ferent from ‘Samplel’

Type Sample type.
The following sample types are possible:

»  Unknown
Sample with unknown quantity of a specific gene.

For relative quantification analysis, only the type ‘Unknown’ is used
for calculating the corresponding ratios.

» Standard
Sample with known quantity of a specific gene. By comparing the Cq
values of unknown samples of the same gene to the Cq values of
these known standard quantities, the unknown quantities can be esti-
mated. You may provide as many standards as required to cover the
expected range of quantities of unknown genes. When specifying
samples as standards, each gene in the reaction needs to be assigned
a Concentration value.

» Positive control
Sample containing a specific gene.

» Negative control
Sample without a specific gene.

» Non reverse transcription control
Reaction without reverse transcriptase enzyme to check for genomic
DNA contamination.

Notes Description of the sample.
Choosing the button opens the Edit Sample Note dialog box, which allows
for a longer, multi-line description.

Prep Notes Notes as specified in imported MagNA Pure 96 sample data files. Opera-
tors can edit the displayed text.

Concentration ~ Only available for sample type Standard:

Concentration value for the standard quantity of the gene selected in the
list.

Gene <dye> Associates the gene with the displayed dye. Where multiple dyes are used
(for example, hydrolysis probes with different wavelengths), the instru-
ment allows multiple genes in the same well.

» The <dye> list provides all dyes assigned in the corresponding detec-
tion formats. For detailed information on how to define a detection
format, see section Detection Format, on page 141.

» For each dye, a gene can be assigned by editing the text field or
choosing a gene from the list. The list provides the gene names which
are already defined.

The sample names are case-sensitive. For example, ‘genl’ is differ-
ent from ‘Gen1!
Condition Name Only relevant for relative quantification analysis:

Condition name for grouping the samples according to different condi-
tions during the experiment run.

One of these conditions is to be specified in the analysis as a study cali-
brator for calculating the scaled ratio. For detailed information, see sec-
tion Scaled ratio, on page 72.

The condition names are case-sensitive. For example, ‘day1’ is dif-
ferent from ‘Day1’
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5.1.3 Replicate Group window area

The Replicate Group window area allows operators to create new replicate groups and arrange samples in
them. The replicate group is always named according to the top leftmost of the corresponding wells. If this
"master replicate” is removed, the next top leftmost position takes on the role.

If properties of one of the replicate group members are changed, the corresponding sample is removed
from the replicate group.

Property Description

Select Name of the replicate group.

The list provides the already defined replicate groups.

The LightCycler® 96 Application Software automatically groups samples in replicate groups, provided
they have identical values for the following properties:

» Sample name (case-sensitive)
Sample type
Concentration

Gene name (case-sensitive)

vV v.v Vv

Condition (case-sensitive)
All members of a replicate group automatically display the identical color, corresponding to the color of
the master replicate. Automatically assigned replicate group colors are not adopted to already existing

analyses, but only to subsequently generated analyses.

To create a replicate group

o In the multiwell plate image, select the corresponding wells.

e In the Replicate Group window area, choose Apply.

The replicate group is created and named according to the top leftmost of the selected wells. The repli-
cate group is now displayed in the Select list.

[
To select wells by replicate group
o In the Replicate Group window area, choose a replicate group from the Select list.
[
To add samples to a replicate group
o In the Replicate Group window area, choose a replicate group from the Select list.
o In the multiwell plate image, select the additional wells.
e In the Replicate Group window area, choose Apply.
The properties of the samples in the replicate group are assigned to the additional samples.
[
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5.1.4 Visible Details

The Visible Details button opens the Visible Details dialog box, which allows for customizing the sample
editor display.

Visible Details X

Visible Details

v Sample Name
v sample Type

| condition

| Replicate Group

Visibility Specific to Dyes

Resolight

Figure 63: Visible Details dialog box

Setting Description

Visible Details Properties to be displayed for the wells in the plate window area. Selected
properties are displayed, unselected properties are hidden.

Visibility Specific to Dyes Dye-specific properties to be displayed for the wells in the plate window
area. The table shows a row for each dye assigned to the sample.

5.1.5 Print/Save Plate

The Print/Save Plate button opens the Print Plate Preview. Operators can print and save the plate view of
an experiment as pipetting information. The printout matches the view on the screen, meaning the visi-
bility of the properties are identical. The printout also shows the following data:

» The experiment name

» The plate ID

» The LightCycler® 96 Application Software version
» The print date
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Print Plate Preview
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Experiment: New Experiment 05-04-2012 12.48.04

SAmpIel] S.\mplellt Sample = Sampb 3 Samp\eﬂ Samp\elﬂ s.wpsem S.\mplezﬁ Slmplezl SampleE SamphE SAmpth
Genal, ne1 Ganet Ganat Gena: Gena1 Ganet

____
Eetsl s tEa e e s e e ety ) e 33 szmpiezs ==
Gane1 Gen Gen -

|| B S /NS O S | S O S| NS
Sarpk37  Sampk38  Sample3  Sampkd4)  Sample4l  Sampedz  Sampk43  Samphkéd  Samphds  Sampkdo
Genel Genal Genel Genat Genet Genat Genal Genel Genel Gane1

Sample 49 ‘Sample 50 ‘Sample 51 Sample 52 Sample 53 Sample 54 Sample 55 Sample 56 Samnlzﬂ SimukSE Sample 59
= e T =) = P

____-_____-_

Samukﬂ SELR. TmUd RN GEEE  DEE El BEE SREDT TaO R e - Reed
Genal Genal.

U S| . | O O . . O O G 0 __“
Sarple7i  Sampl74  Sample75  Sample7e  Sampe77  Sampe7E  Sampk73  Sampl®) samlem Sample&2  Samp Sampie 83
Gen Gene1 Genel Genel Gane1 Gane1 Gene1

Pos Pos Pos Pos. Pos Pos. Pos. Pos Pos NTC NTC

Ganet Genet Genet. Genet. Genet Gene1 Gens1 Ganet

ftware Version: 1.0.0.1212 Print Date: 05-Apr-2012 14:22:27

Pagel of 1 Zoom Factor: 100%

Figure 64: Print Plate Preview

Printing and saving the plate view is done via the commands in the File menu:

Command Description

Page Setup ... Opens the Page Setup dialog box to specify the settings for the print page.

Print ... Opens the Print dialog box to choose the printer settings and start printing the cur-
rent plate view.

Print Prints the current plate view. The information is printed on the operator’s system de-
fault printer. If the printer is not ready or an alarm occurs during the print process,
an error message is displayed.

Save as Image Opens the Save As dialog and saves the plate view as an image to the specified lo-
cation. The following file types are available:

» JPEG image (jpeg)
» PNG image (png)
» BMP image (bmp)

Exit Closes the print preview.

5.1.6 Plate ID
The plate ID is saved to the experiment file for identification of the experiment.

When using the external handheld barcode scanner, the Plate Id field displays the barcode of the loaded
multiwell plate. <None> is displayed if no barcode is available or no multiwell plate is loaded.
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5.1.7 Failure Constraints

The Failure Constraints button opens the Failure Conditions dialog box, in which operators can define
additional failure constraints, for example, for Cq and efficiency values in quantification analyses. A fail-
ure is raised if one or more of these constraints are not met. The failures are displayed in the result table
of the corresponding analysis. For detailed information, see the description of the corresponding result
tables in section Analysis tab, on page 162.

Failure Conditions

Megative Control (NTC) with Cq less than

Mon Reverse Transcription Control (NRC) with Cq less than 40
All standards of a Standard Curve with effidency smaller than <None=
All standards of a Standard Curve with effidency greater than <None=
All standards of a Standard Curve with an error greater than <None=
All members of a replicate group with a Cq error greater than <None=

Cancel

Set to Default

Figure 65: Failure Conditions dialog box

The dialog box provides the following failure constraints:
Positive Control with Cq greater than

Negative Control (NTC) with Cq less than

Non Reverse Transcription Control (NRC) with Cq less than
All standards of a Standard Curve with efficiency smaller than
All standards of a Standard Curve with efficiency greater than

All standards of a Standard Curve with an error greater than

vV v v v v VY

All members of a replicate group with a Cq error greater than
Each row in the list provides an input field for specifying the value for the corresponding condition.

° A failure only means a notification for the operator. Positive/negative calls and Cq values are not
changed and the corresponding samples are not automatically excluded from the calculation.
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5.1.8 Auto Standard Curve

The Auto Standard Curves button opens the Auto Standard Settings dialog box. This dialog box allows
operators to set up a dilution series without having to define each well.

Operators must select an area in the multiwell plate image before opening the Auto Standard Curve dialog
box.

The auto standard curve function supports the following areas:

> Rectangles

» Squares

> Horizontal or vertical single lines

All other selected areas and areas including cleared wells are not supported by the auto standard curve
function. In this case a dialog box informs the operator.

Auto Standard Curve

Auto Standard Curve does not support the current selection.
Please make a continuous selection supporting at least 3 dilutions.

Figure 66: Auto Standard Curve dialog box for a non-supported selection
Rectangles

The long side of the rectangle defines the number of dilutions, the short side defines the number of repli-
cates. The minimum supported rectangle size is 2 x 3 positions.

Auto Standard Settings X
Concentration
Highest Concentration |1.000E+8
Dilution Factor 10.0 E
Start Series with...
@ Highest Concentration
O Lowest Concentration

Orientation
Crientation of Dilution Series: from Left to Right

Crientation of Replicates: Top-Down

L oK ] |.L Cancel

Figure 67: Auto Standard Settings dialog box, rectangle

Window area Setting Description

Concentration Highest Concentration Highest concentration of the dilution series.
Dilution Factor Dilution factor between adjacent dilution steps.

Start Series with Highest Concentration Starting concentration of the dilution series.
Lowest Concentration
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Squares

The dialog provides a function to define the orientation of dilutions and replicates. The minimum sup-
ported square size is 3 x 3 positions.

Auto Standard Settings X
Concentration
Highest Concentration |1.000E+8
Dilution Factor 10.0 a
Start Series with...
@ Highest Concentration
O Lowest Concentration
Orientation of Dilution Series
O Top - Down
@ From Left to Right

L oK ] |.L Cancel

Figure 68: Auto Standard Settings dialog box, square

Window area Setting Description

Concentration Highest Concentration Highest concentration of the dilution series.
Dilution Factor Dilution factor between adjacent dilution steps.

Start Series With Highest Concentration Starting concentration of the dilution series.

Lowest Concentration

Orientation of Dilution  Top-Down The dilutions are oriented top-down, the replicates from
Series left to right.
From Left To Right The dilutions are oriented from left to right, the replicates
top-down.
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Single Lines

Operators can select a horizontal or a vertical single line. The minimum number of positions supported
in a single line is 3.

Auto Standard Settings X
Concentration
Highest Concentration |1.000E+8
Dilution Factor 10.0 E
Start Series with...
@ Highest Concentration
O Lowest Concentration

Replicates per Dilution 1 a

Figure 69: Auto Standard Settings dialog box, single line

Window area Setting Description

Concentration Highest Concentration Highest concentration of the dilution series.
Dilution Factor Dilution factor between adjacent dilution steps.

Start Series With Highest Concentration Starting concentration of the dilution series

Lowest Concentration

Replicates per Dilution Number of replicates per replicate group. The number of
selected positions limits the available number of repli-
cates. For example, when 8 positions are selected, the
number of replicates per replicate group is limited to 1, 2
and 4.

5.1.9 Clear Wells/Set to Default

The buttons below the Replicate Group area perform the following functions:

Button Description

Clear Wells Removes all property values from the selected wells.

o Cleared wells are deactivated. This means they can no longer be edited and are not
displayed in the table view and the analysis windows.
To reactivate the wells, use the ‘Set To Default’ button.

It is strongly recommended to use the ‘Clear Wells’ function for all empty wells of
LightCycler® 480 Multiwell Plates 96 and for positions not occupied by
LightCycler® 8-Tube Strips.

Set to Default Sets all property values to the corresponding default values.
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5.2 Table View tab

The Table View tab of the Sample Editor shows the assigned samples and genes in table format. For
detailed information on editing cells and sorting and filtering the table, see section Working with tables,
on page 99.

Run Editor (JEEINMENICTEY Raw Data | Analysis |

&

Sample Na... || Gene Name e Type ba... SamplePr... [ Mumber |
Standard 1.000E+6 SYBR Greenl Al 1
Std3 Gene1 Standard 1.000E+4 SYBR Greenl A2 2
Stds Genel Standard 1.000E+2 SYBR Green1 A3 3
Pos Cirl Gene1 Positive control SYBRGreenl A4 4
St Gene2 Standard 2.000E+4 SYBR GreenI A5 5
Std3 Gene2 Standard 8.000E+2 SYBR GreenI A6 3
Stds Gene2 Standard 3.200E+1 SYBR GreenI A7 7
! I |
Color | B [ Standard 2.000E+4 SYBR Greenl A9 s
Reset Color Standard 8.000E+2 SYBR Greenl  A1D 10
ﬁ 3.200E+1 5YBR Greenl  All 1
- SYBR Greenl  A12 12
Import Sample List 4 Export to .csv file...
1.000E+6 SYBR Greenl Al 13
Copy Standard 1.000E+4 SYBR Greenl A2 14
Paste Standard 1.000E+2 SYBR Green1 A3 15
Import RealTime Ready Sample List Positive control SYBRGreenl A4 16
Tmport MPSG Sample List Standard 2.000E+4 SYBR GreenI A5 17
Standard 8.000E+2 SYBR GreenI A6 18
Stds Gene2 Standard 3.200E+1 SYBR GreenI A7 18
Pos Cirl Gene2 Positive control SYBRGreenl A8 0
St Gene3 Standard 2.000E+4 SYBR Greenl A9 21
Std3 Gene3 Standard 8.000E+2 SYBR Greenl  A1D 2
Stds Gene3 Standard 3.200E+1 SYBR Greenl A1l 3
Pos Cirl Gene3 Positive control SYBRGreenl ~ AL2 24
St Genel Standard 1.000E+6 SYBR Greenl Al 25
Std3 Gene1 Standard 1.000E+4 SYBR Greenl A2 %
Stds Genel Standard 1.000E+2 SYBR Green1 A3 27
Pre Ol fRana Praitive rontral S¥AR frean T a4 m n

Figure 70: Table View tab

For a new experiment, this tab shows the following data:
» Number and position of a sample.

» The default sample names Sample I to Sample 96.

» The sample type Unknown for all samples.

For detailed information on how to define the reaction properties according to different applications,
refer to the LightCycler® 96 System User Training Guide.
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5.2.1 Sample table

The columns in the sample table show the following sample properties. For detailed information on the
properties, see sections Reaction Properties window area, on page 145 and Replicate Group window area, on
page 147.

Property Description

Color Color of the corresponding sample in table cells and graph lines.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H. The
wells of a row are numbered from left to right.

Sample Name Sample name.
Gene Name Name of the gene of interest.

Condition Name Only relevant for relative quantification analysis:
Condition for grouping the samples according to different conditions during the exper-
iment run.

Sample Type Sample type; the following sample types are possible:

Unknown

Standard

Positive control

Negative control

vVvVvyyvyy

Non reverse transcription control

For a detailed description of the sample types, see section Reaction Properties window
area, on page 145.

Concentration Only available for sample type Standard:
Concentration value for the standard quantity of the gene.

Dye Name of the associated dye; if multiple dyes are used in one well, the table provides a
row with the same number and position for each dye.

Replicate Group Replicate group the sample belongs to.
Notes Description of the sample.

Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files. Operators can edit
the displayed text.

Number Index number of a well per channel. Index numbers are counted sequentially from left
to right and from top to bottom.
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Sample table shortcut menu

The sample table provides a shortcut menu containing the following commands:

Command Description

Color Opens the color selection dialog box. For detailed information, see section Editing cells,
on page 102.
Reset Color Resets the color to the default value.

Export Sample List  Exports the sample data to a tab-delimited text file (*.txt) or a CSV file (*.csv). For
detailed information, see section Exporting the sample list, on page 156.

Import Sample List  Imports the sample data provided in a *.txt file or a *.csv file to the sample table. For
detailed information, see section /mporting sample data, on page 157.

Copy Copies the selected rows, including the header line, to the clipboard.

Paste Pastes the rows from the clipboard onto the selected rows.
The rows can be pasted from one of the following sources:
» The current experiment.
» Another experiment.
» A Microsoft Excel file (*.xIs, *.xIsx) containing a sample list.
»  Atext file (*.txt) or a CSV file (*.csv) containing a sample list.

° The source files must contain position, dye and header line information matching
the position, dye and header line text on the ‘Sample Editor’ tab.

Import RealTime Imports a RealTime ready sample list. The command opens a file selection dialog box,
Ready Sample List  in which operators can choose a corresponding text file generated for import of target
information for RealTime ready Panels.

Import MP96 Imports a MagNA Pure 96 sample data file.

Sample List
5.2.2 Exporting the sample list
The sample list of an experiment contains the complete sample data provided on the Sample Editor tab.
Operators can export these data to a text file or a CSV file that can be opened with a text file editor or

imported to a spreadsheet application, for example, Microsoft Excel.

To export the sample list

o In the Sample Editor, open the Table View tab.

e Depending on the file type you want to generate, perform one of the following steps:
» On the table shortcut menu, choose Export Sample List > Export to .txt file.
» On the table shortcut menu, choose Export Sample List > Export to .csv file.
The Save As dialog box opens.

o Navigate to the directory where you want to store the sample list file.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

o Enter a name for the sample list file.

The LightCycIer® 96 Application Software provides a default file name which is identical to the experi-
ment name.

o Choose Save. The dialog box closes and the sample data are saved.
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5.2.3 Importing sample data
The import function allows the operator to import sample data into the samples table.

Importable files must contain position, dye and header line information matching the position, dye
and header line text on the ‘Sample Editor’ tab.

The data can be imported from one of the following sources:

> Any text or CSV file containing the information described above (position, dye, header line).

> A sample list exported from another experiment as a text file (*.txt) or a CSV file (*.csv); for detailed
information on exporting the sample list, see section To export the sample list, on page 156.

> A results file exported from the MagNA Pure 96 Software in LightCycler® 96 System readable format
(*.txt or *.xml).

> A text file generated for RealTime ready Panels and Custom Panels.

The Import Sample List commands on the sample table shortcut menu open the
Import Sample List - Preview window:

Import Sample List - Preview

Import status :
Row: 1 Column: Concentration - Invalid input '1.000 E+6'. i
Row: 2 Column: Concentration - Invalid input '1.000 E+45',
Row: 3 Column: Concentration - Invalid input '1.000 E+45',
Row: 4 Column: Concentration - Invalid input '1.000 E+6',
[ [homber [P
. & Az let6 Standard Resolight Cyp2c9
| € Az 1246 Standard ResoLight Cyp2ce
| & A4 e46 Standard ResoLight Cyp2ce
| B A5 1245 Standard ResoLight Cyp2ce
. 6 A5 1e45 Standard Resolight Cyp2c9
| A7 1245 Standard ResoLight Cyp2ce
. F a8 1e45 Standard Resolight Cyp2c9
LB A2 et4 Standard ResoLight Cyp2ce
|k AlD e4q Standard ResoLight Cyp2ce
|k ALl 1et4 Standard ResoLight Cyp2ce
| [k A1z e4q Standard ResoLight Cyp2ce
| kSl B1 1243 Standard ResoLight Cyp2ce
| kS B2 1243 Standard ResoLight Cyp2ce
| kS 83 1243 Standard ResoLight Cyp2ce
| k3 B4 1243 Standard ResoLight Cyp2ce
| ke 85 1042 Standard ResoLight Cyp2ce
| E 86 1042 Standard ResoLight Cyp2ce
| B 87 1042 Standard ResoLight Cyp2ce

Figure 71: Import Sample List - Preview

The preview shows the sample table with the import status and the expected result. Overwritten cells are
highlighted.

The buttons below the table perform the following functions:

Button Description

Accept Closes the preview and applies the changes to the corresponding rows.

Reject Closes the preview and discards the changes.
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To import sample data into the sample list

o In the Sample Editor, open the Table View tab.

e Depending on the file type you want to import, perform one of the following steps:
» On the table shortcut menu, choose /mport Sample List > Import from .txt file.
» On the table shortcut menu, choose /mport Sample List > Import from .csv file.
The Open dialog box opens.

e Navigate to the directory where the sample list file is stored.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

Select the sample list file and choose Open.
The Import Sample List - Preview window opens, showing the sample table with the expected results.

e Choose Accept.
The Import Sample List - Preview window closes and the data are imported into the sample list.
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6 Raw Data tab

The Raw Data tab shows the temperature and optical data collected during an experiment run. The raw
data of an experiment contains all instrument corrections, but no color compensation, drift or back-
ground correction.

View selection list

Run Editor | Sample Editor ! Analysis |
Integration Time H E =

0.200

0.100

Cycle
SYER GreenI

Plate View n E Sample Table n E
g I e e o e e
B e o S
BEma  sws eenet Stan.. LO00E+4 SYBR... A2 2
ﬂ Wm=as S5 Genet Stan.. 1.000E+42 SYBR... A3 3
Bc=24  Poschl Genet Posit... SYER ... A4 4
H BEmas s ene2 Stan.. 2.000E+4 SYBR... AS 5
BEmas sz cene2 Stan. S.000E+2 SYER ... A6 6
WEmar  stis ene2 Stan... 3.200E+1 SYBR ... A7 7
B eoscol Gene2 Posit... SYER ... AB 8
BEmas s Genes Stan. 2.000E44 SYER... A9 9
B mman  sus Genes Stan... 8.000E+2 SYER ... A10 10
BEman sws enes Stan.. 3.200E+1 SYBR... ALl 1
. Bmmaz  foscrl Genes Positi... SYBR. ... A2 2
B==s1  s1 Genet Stan... 1O0OE+6 SYBR ... AL 13
BEme2 stz cenet Stan.. 1O00E+4 SYER ... A2 14

P P Fr———rCE——— . B

Figure 72: Raw Data tab

By default, the Raw Data tab shows four sections. For detailed information on changing the number of
displayed sections and on resizing the sections, see section Working with sections, on page 112.

All sections on the Raw Data tab use the same selection: When the operator selects a curve in one of the
graphs or a well in the Plate View or Sample Table, the same wells are selected in each section.

The view selection list in the sections of the Raw Data tab provides the following data:

> Plate View; see section Plate View, on page 160.

> Fluorescence Curves; see section Fluorescence Curves, on page 160.

> Melting Curves; see section Melting Curves, on page 160.
This option is only available for melting programs.

Amplification Curves; see section Amplification Curves, on page 161.
Sample Table; see section Sample Table, on page 161.

Integration Time; see section Integration Time, on page 161.
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Plate View

The Plate View shows the wells as they are laid out in the Sample Editor, allowing operators to select the
wells for display. Each well is colored to match the sample type.

Plate View ! E

Figure 73: Raw Data tab, Plate View
Fluorescence Curves

Fluorescence Curves display the fluorescence intensity against the time in hours, minutes, and seconds for
the entire run. There is one curve for each sample that has a gene labeled with the selected dye.

=
n@E e Lle

0.600

&

0.360

Fluorescence

0.240

0.120

0.000
00:30:00 01:00:00
Time [hh:mm:ss]

SYBR Green T

Figure 74: Raw Data tab, Fluorescence Curves
Melting Curves

Melting Curves display the fluorescence intensity against the temperature in °C for a melting program.

Melting Curves H E
UdprlE

0.600
3 0.480
2
2
7 0360
5
£ 0240

0.120

0.000
66.00 69.00 7200 7500 78.00 8100 8400 87.00 90.00 93.00 96.00
Temperature

SYBR Green I

Figure 75: Raw Data tab, Melting Curves
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Amplification Curves

Amplification Curves display the fluorescence intensity against the number of cycles in an amplification
program. There is one curve for each sample that has a gene labeled with the selected dye.

OEle rlE

0.500
0.400

0.300

Fluorescence

0.200

0.100

Cyde
SYBR Green

Figure 76: Raw Data tab, Amplification Curves
Sample Table

The Sample Table shows all information of the sample editor Table View tab and allows selection of one
or more wells to be highlighted in the graphs.

Sample Table [~ | E
celgs . Jc [ Jsa Ja B[ [ | |
A sl Genel Stan.. LODDE+6 SYBR ... AL 1
W =mae  sws cener Stan... LODDE+4 SYBR ... A2 2
W=s sws cener Stan.. LODDE+2 SYBR ... A3 3
W —=»a+ Poscyl cener Posii... SYER ... A4 4
W ==as  swr o cenez Stan.. 2.000E+4 SYBR ... AS 5
W =mss  sws cenez Stan... 8.000E42 SYBR ... A6 6
W mmar  sws  cenez Stan.. 3.200E+1 SYBR ... A7 7
W mmas  Poscyl Genez Posii... SYER ... AB 8
W mmes  swr Genes Stan.. 2.000E+4 SYBR ... A9 9
B mman  sws cenes Stan... 8.000E42 SYBR ... A0 1
W ==an sws  Genes Stan.. 3.200E+1 SYBR ... ALL 1
ez Poscyl Genes Posii... SYER ... AL2 2
W=s s Gener Stan... LODDE+6 SYBR ... AL 13
W =me2 s cene: Stan... LODDE+4 SYBR ... A2 14
™ —  cuc P Y - . B

Figure 77: Raw Data tab, Sample Table
For a description of the properties displayed in the table, see section Sample table, on page 155.
Integration Time

The Integration Time table shows the dye-specific integration time for each measuring program.

Melting SVBR Green T 1000

Figure 78: Raw Data tab, Integration Time table
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7 Analysis tab

On the Analysis tab, operators create an analysis, define analysis settings, and view the calculated results
of an experiment run (in this example, the Analysis tab for a relative quantification analysis is shown).

Analysis shortcut menu

<analysis> tabs Analysis tool bar icons View selection list

File |Tools Options Window Help
RasEBRERBELE =
ditor | Sample Editor | Raw Data W

Ouan Rel Quant |
Analysis Settings..

Rel Quant BEWY

Ampiification Curves [~ ] E Ratio Bars E
PRIE

Remove Analysis

a7

Rename Analysis...

1.000E1
g 000 o 8.000E-2 o
% 2,000 g 5.000E-2 LR
3 B aome2 LD
oo “ 2ome2 I . W Undefined
0.000 noooe+o M mille h
400 800 1200 1600 2000 2400 28.00 3200 3600 40.00 44.00 o mg Mo mg s Mm mo o
Cycle Y& Y5 s s Y5 Y5 “s %
Fam L -
Sample, Gene
Heat Map = Result Table =
StatisticData |
osition Sample.. jton Name  [ca |
cal Targett 26.10 2,
cal Targett 25.91 2.
cal Target2 2492 24,
cal Target2 25.04 24,
cal Reference1 2285 2.
cal Reference1 2291 2.
cal Reference2 .11 20,
cal Reference2 .08 2.
NRC Targett
NRC Target2
NRC Reference1 - o
DiEmmims T

Figure 79: Analysis tab

<analysis> tabs

The LightCycler® 96 Application Software provides a tab for each analysis added to the experiment. The
selected analysis determines the type and contents of the sections on the Analysis tab. By default, each
<analysis> tab shows four sections. For detailed information on changing the number of displayed sec-
tions and on resizing the sections, see section Working with sections, on page 112.

The name of an <analysis> tab can be edited using the Rename Analysis command on the analysis short-
cut menu. For detailed information, see section Analysis shortcut menu, on page 163.

All sections on the Analysis tab use the same selection: When the operator selects a curve in one of the
graphs or a well in a Heat Map or in the Sample Table, the same wells are selected in each section.
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Analysis shortcut menu

Each <analysis> tab provides a shortcut menu. The shortcut menu opens with a right-click on the header
of the tab:

Command Description

Analysis Settings Opens the <analysis> Settings dialog box for specifiying the analysis-specific settings.

For detailed information, see the descriptions of the corresponding analysis tabs.

Changing the analysis settings invalidates the results and, after confirmation,
causes an automatic recalculation.

Remove Analysis Removes the analysis from the Analysis tab. The operator is prompted to confirm the
action.
Rename Analysis Opens the Rename Analysis dialog box to specify a new name for the analysis.

View selection list

The view selection list in each section of the Analysis tab provides the data to be displayed. The available
options depend on the selected analysis. For detailed information, see the description of the correspond-
ing analysis.

Analysis tool bar icons

The following icons in the tool bar are only displayed when the Analysis tab is opened:

Icon Function Description
Add Analysis Opens the Create New Analysis dialog box to select a new analysis and
edit the name of the corresponding tab. For detailed information, see
section Adding a new analysis, on page 164.
ﬁ Analysis Settings Only displayed if at least one analysis is defined:
™ iai Opens the <analysis> Settings dialog box for specifiying the analysis-
specific settings. For detailed information, see the descriptions of the
corresponding analysis tabs.
Changing the analysis settings invalidates the results and causes
an automatic recalculation.
@) Delete Analysis Only displayed if at least one analysis is defined:
Removes the selected analysis from the experiment.
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Adding a new analysis

The Add Analysis icon in the tool bar opens the Create New Analysis dialog box:

Create New Analysis X

@ Abs Quant
() Endpoint Genotyping
High Resolution Melting

() Rel Quant

) Qualitative Detection

Tm Calling

Analysis Name

L oK |.L Cancel

Figure 80: Create New Analysis dialog box

The dialog box allows for selecting a new analysis and specifying the name of the corresponding tab:

Setting Description

<analysis> Type of analysis to be added.

Analysis Name Name of the correspondig tab.
By default, the name of the analysis type is provided.

If multiple melting programs with acquisitions are defined, the Melting Selection dialog box opens for
selecting the melting program for result calculation.

Melting Selection X

Select the melting program:

O Melting2

Figure 81: Melting Selection dialog box
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Eliminating positions from the analysis

The LightCycler® 96 Application Software provides functions in three levels for excluding positions from
the analysis:

>

>

Clearing wells:

The Clear Wells function is provided on the Plate View tab of the Sample Editor. Clear Wells eliminates
the selected wells from all analyses. Cleared wells are deactivated. This means they can no longer be
edited and are not displayed in the table view or the analysis windows.

For detailed information, see section Clear Wells/Set to Default, on page 153.

It is strongly recommended to use the ‘Clear Wells’ function for all empty wells of
LightCycler® 480 Multiwell Plates and for positions not occupied by LightCycler® 8-Tube Strips.

Removing samples, genes, and/or conditions (for relative quantification only):

The Remove function is provided in the <analysis> Settings dialog box of the corresponding analyses.
Removed samples, genes, or conditions are no longer displayed in tables and charts of the analysis.
For detailed information, see the descriptions of the corresponding analyses.

Excluding selected samples from the analysis:

The Exclude function for specified samples is provided in the result tables of the corresponding anal-
yses. Excluding samples can be useful when a sample is clearly an outlier, or if an error has occurred
in pipetting or amplification. Excluded samples are displayed in tables and charts, but do not show
any result values (for example, Cq values, T,, values, or ratios).

For detailed information, see the descriptions of the corresponding analysis result tables.
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Absolute quantification

71 Absolute quantification

Absolute quantification uses a Cq calling algorithm and an algorithm for positive/negative determination.
Absolute quantification calculates the concentration based on gene-specific standard curves. For detailed
information on absolute quantification, see section Absolute quantification analysis, on page 71. By
default, the tab for viewing an absolute quantification analysis is called Abs Quant.

Run Editor !! Sample Editor H Raw Data

Amplification Curves [~ | E Standard Curves [~ | E
NE R El= Gene Name Gene X
Slope 3.3303
Efficency 2.00
2500 Error 0.19
R~2 1.00
2.000 YIntercept 35.87
o
g 1500 i rERpe
B
g 1000
E g 34.000
0500
17.000 o
0.000 k200,
400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 SL0D 000 L0D 200 300 400 500 600 700 800 9.00 1000
Cyde Log Quantity
FaM FaM
Heat Map [~ | E Result Table [~ | E
0 ‘nl [ rosiive EERl| StotisticData |
10e9Copies  GeneX 578 1085E49 Positve
Bl 10e9Copies  GeneX 589 100SE+9  Positve
e .- T —Te
I s s amme e
10e8Copies  GeneX 9.39 8.941E47 Positive
EEEEEEEEEN iksCoes Genex a1 ssEEn rese
EEEEEEEEEN WesComes G X s aams pese
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10e7Copies  GeneX 1247 L063E+7 Positve
- 10e7Copies  GeneX 1251 L0347 Posiive
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Figure 82: Abs Quant tab

The views selection list in the sections of the Analysis tab provides the following data:
Amplification Curves; see section Amplification Curves, on page 169.

Heat Map; see section Heat Map, on page 170.

v

Result Table; see section Result Table, on page 171.

v

Standard Curves; see section Standard Curves, on page 174.

v

Melting Peaks; see section Melting Peaks, on page 203.
This option is only available if a melting program has been performed.

» Cq Bars; see section Cq Bars, on page 175.
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Absolute quantification

7.1.1 Abs Quant Settings

The Abs Quant Settings dialog box allows operators to specify the analysis-specific settings. The dialog box
is accessed via the Analysis Settings command on the analysis shortcut menu or by choosing the Analysis
Settings icon in the tool bar.

Abs Quant Settings x
Samples

(o Jrane | Renove | cicency — |exna co | iine spe- | el 57 |
Genel T s =

1

Figure 83: Abs Quant Settings dialog box, Genes tab

Each tab shows a table for editing the gene- or sample-specific settings.

Genes tab
Column Setting
No Numbering of the defined genes.
Name Gene name; the genes are listed in the same order as specified in the Sample Editor tab.
Removed Removes the gene from the analysis. Removed genes are no longer displayed in tables
and charts of the corresponding analysis.

o It is possible to add or remove multiple genes simultaneously by multi-selecting and
using either the Add Selected’ or ‘Remove Selected’ command on the shortcut
menu of the table.

Efficiency Efficiency used for calculating efficiency-corrected concentrations.

Choosing the browse button in this column opens the Efficiency Editor dialog box for

specifiying the efficiency to be used:

> E=

Only available if no in-run standard curve for the relevant gene is present and if a sin-
gle standard concentration is defined: The efficiency can be specified manually in the
displayed field.
Default value: 2.0
» E from standard curve
The efficiency has been derived from the standard curve.
Maximal Cq Specifies the maximum Cq value, that is, the threshold for a positive call.

» For all samples with a Cq value greater than the specified maximum Cq, the Cq values

are removed from the result table.

» The corresponding call status is set to Negative.

» The Edited Call column in the result table is checked.

Minimal Slope Specifies the minimum slope of the amplification curve, that is, the threshold for a posi-

tive call.

» For all samples with a slope value less than the specified minimum, the corresponding
call status is set to Negative.

» The resulting Cq value is removed from the result table.
» The Edited Call column in the result table is checked.

LightCycler” 96 Application Software




168

Analysis tab

Absolute quantification

Column Setting

Minimal EPF Specifies the minimum EPF value, that is, the threshold for a positive call.

The minimum value to apply as an EPF threshold corresponds to the predefined fluores-
cence thresholds, see section Cycle of Quantification (Cq), on page 69.

» For all samples with an EPF value less than the specified minimum EPF value, the cor-
responding call status is set to Negative.

» The resulting Cq value is removed from the result table.
» The Edited Call column in the result table is checked.

It is also possible to specify the minimum EPF threshold using the slider in the
Amplification Curves’ chart. For detailed information, see section To specify the EPF
threshold using the slider, on page 169.

The ‘Minimal EPF’ cannot be lower the threshold value which is used by the Cq
algorithm. For detailed information, see section Cycle of Quantification (Cq), on
page 69.

Samples tab

The Samples tab allows for removing samples from the analysis. Removed samples are no longer displayed
in tables and charts of the corresponding analysis.

Abs Quant Settings ®

o Joome |

—

2 Std2. [l
3 5td3 ]
4 Strd4 [l
5 5tds ]
6 Mtc [l
7 Samplel ]
8 Sample2 [l
9 Sample3 ]
10 Sample4 [l
i Sample5 ]

Figure 84: Abs Quant Settings dialog box, Samples tab

It is possible to add or remove multiple samples simultaneously by multi-selecting and using either the
‘Add Selected’ or ‘Remove Selected’ command on the shortcut menu of the table.
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Absolute quantification

7.1.2 Amplification Curves

Amplification curves display the fluorescence intensity against the number of cycles in an amplification
program. There is one curve for each sample that has a gene labeled with the selected dye. For detailed
information on selecting and deselecting curves, zooming, and using the graphs shortcut menu, see sec-
tion Working with graphs, on page 106.

Amplification Curves a E

Fluorescence

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
[¥] Fam

Figure 85: Absolute quantification, Amplification Curves

The selected curves are colored according to the sample type. Selected wells are highlighted. The graph
can be filtered by selecting the dye for which the graph is displayed. Since one dye can be used for multiple
genes, all genes associated with the dye will be displayed.

Minimum EPF threshold
The slider in the amplification curve specifies the minimum EPF threshold for a positive call.

By default, the slider is set to zero and does not determine the positive/negative call. In the default state
the positive/negative call is determined by the automated positive/negative filter algorithm. Changing the
EPF threshold value overrules the automated positive/negative call and makes the positive/negative call-
ing only dependent on the specified minimum EPF threshold value. For detailed information on the filter
algorithm, see section Positive/negative filter, on page 69.

To specify the EPF threshold using the slider

Perform one of the following steps:

» Choose the slider in the amplification chart and move it to the appropriate position.
» Right-click the amplification chart and choose Set slider here.

Moving the slider displays the current fluorescence value.

The minimum value to apply as an EPF threshold corresponds to the predefined fluorescence
° thresholds, see section Cycle of Quantification (Cq), on page 69.
You can move the slider to any position in the amplification chart, but you cannot apply a threshold
below the florescence threshold of the Cq algorithm.

Perform one of the following steps:
» Right-click the slider and choose All on the shortcut menu to apply the threshold to all genes.

» Right-click the slider, choose the corresponding dye on the shortcut menu, and then the gene the
threshold is to be applied to.

The threshold is applied to the corresponding genes:

» For all samples with an EPF value greater than the specified minimum, the corresponding call status
is set to Positive.

» For all samples with an EPF value less than the specified minimum, the corresponding call status is
set to Negative and the resulting Cq value is removed from the result table.
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7.1.3 Heat Map

The heat map shows an image of the multiwell plate used in the experiment for the specified channel (in
this example, the Cq heat map is shown). For detailed information on displaying the sample properties
and using the heat maps shortcut menu, see section Working with heat maps, on page 109.
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(7) cal @ €g () Concentraton () EPF (7) Flag
Figure 86: Absolute quantification, Heat Map

The heat map has the following options for displaying values:

Option Description

<dye> Dye assigned in the corresponding detection format. If you have specified a dual-color or
multi-color experiment, the LightCycIer® 96 Application Software provides a heat map for
each filter combination. For detailed information on how to define a detection format, see
section Detection Format, on page 141.

Call Call status of all samples contained in the sample list. The following values are possible:
» Green: Positive
> Red: Negative
» Yellow: Invalid
» Gray: N/A (not available)

Cq Quantification cycle values of the samples as a continuous spectrum from red (lowest Cq)

to blue (highest Cq); each well is colored according to the Cq value called for a particular
dye in that well.

Concentration ~ Concentration values of the samples as a continuous spectrum from red (highest concen-
tration value) to blue (lowest concentration value); each well is colored according to the
concentration value calculated for a particular dye in that well.

EPF EPF values of the samples as a continuous spectrum from red (largest EPF value) to blue
(smallest EPF value); each well is colored according to the EPF value called for a particular
dye in that well.

Flag Failure status of all samples contained in the sample list. The following values are possible:
» Green: No failure
» Red: Failure
» Gray: N/A (not available)
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7.1.4 Result Table

The result table displays the results of the absolute quantification on two tabs:
» All Data tab, see below.

» Statistic Data tab, see section Statistic Data tab, on page 173.

For detailed information on editing cells and sorting and filtering the table, see section Working with
tables, on page 99.

All Data tab

Result Table a E

Statistic Data
MIIIMIMIIMI
Q==

ﬁ c1 10e9 Copies Gene X 1.085E4+9 Positive
. - D1 10e9 Copies Gene X 5.89 1.005E+9 Positive
. El 10e9 Copies Gene X 5.93 9.730E+8 Positive
. - Fi 10e9 Copies Gene X 5.99 9.332E4+8 Positive
. | c2 10e8 Copies Gene X 9.39 8.941E+7 Positive
. | D2 10e8 Copies Gene X 9.41 8.818E+7 Positive
. | E2 10e8 Copies Gene X 9.48 8.402E+7 Positive
. | F2 10e8 Copies Gene X 9.34 9.256E+7 Positive
. = C3 10e7 Copies Gene X 12.47 1.063E+7 Positive
. = D3 10e7 Copies Gene X 12.51 1.034E+7 Positive

H = E3 10e7 Copies Gene X 12.59 9.784E+6 Posiﬁveﬁﬁ

Figure 87: Absolute quantification, All Data tab

The columns of the table have the following meanings:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section E£diting cells, on page 102.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Sample Name Name of the sample present in the well.
Gene Name Name of the gene of interest.
Cq Calculated Cq value.

° The Cq is only displayed for samples with a positive ‘Call

Concentration Calculated concentration of the gene present before amplification.

Call Calculated positive/negative status.

> Positive:
The fluorescence curve fulfills the criteria for a positive call.
» Negative:
The fluorescence curve does not fulfill the criteria for a positive call.
» Invalid:
The fluorescence curve shows a very strong deviation from the expected curve
shape (very rare cases).

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Sample Type Sample type, as defined in the Sample Editor tab; for a detailed description of the
sample types, see section Reaction Properties window area, on page 145.
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Column Description

Standard Concentration value for sample of the type Standard.

Cq Mean Calculated mean Cq value for the samples in the corresponding replicate group.

Cq Error Calculated error (standard deviation) for the samples in the corresponding replicate
group.

Concentration Mean  Calculated mean concentration for the samples in the corresponding replicate group.

Concentration Error Calculated mean deviation for the samples in the corresponding replicate group.

Replicate Group Master position of the replicate group the sample belongs to.

Dye Name of the associated dye.

Edited Call Modification status of the sample.
This check box is selected when an applied threshold has changed the call status of
a sample.

Slope Calculated slope value; the slope indicates the maximum fluorescence increase

between two acquisitions.
EPF Calculated endpoint fluorescense (EPF value).

Failure Specifies whether a failure occurred during the experiment run. A failure is automat-
ically raised if one or more of the following criteria are met:

» A positive control is negative.

» A negative control or a non reverse transcription control is positive.
» A standard is negative.

» A replicate group contains positive and negative calls.

The operator can define additional failure constraints using the Failure Conditions
dialog box in the sample editor. A failure is raised if one or more of these constraints
are met. For detailed information, see section Failure Constraints, on page 150.

o A failure only means a notification for the operator. The corresponding samples
are not automatically excluded from the calculation.

Notes Description of the sample.
Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files.

Number Index number of a well per channel. Index numbers are counted sequentially from
left to right and from top to bottom.
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Statistic Data tab

The Statistic Data table summarizes all data for samples in replicate groups. The table displays the master
positions of replicate groups and all positions not contained in replicate groups:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section Editing cells, on page 102.

Replicate Group Master position of the replicate group the sample belongs to.

Sample Name Name of the sample present in the well.

Gene Name Name of the gene of interest.

Cq Mean Calculated mean Cq value for the samples in the corresponding replicate group.

Cq Error Calculated error (standard deviation) for the samples in the corresponding replicate
group.

Concentration Mean  Calculated mean concentration for the samples in the corresponding replicate group.

Concentration Error Calculated mean deviation for the samples in the corresponding replicate group.

Sample Type Sample type, as defined in the Sample Editor tab; for a detailed description of the
sample types, see section Reaction Properties window area, on page 145.

Standard Concentration value for sample of the type Standard.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples

are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Dye Name of the associated dye.

Number Index number of a well per channel. Index numbers are counted sequentially from
left to right and from top to bottom.

Replicate Group Positions of the replicate group members the sample belongs to.
Member
Failure Provides an option showing whether a failure has occurred.
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7.1.5 Standard Curves

A standard curve displays a graph of Cq values against the base 10 logarithm of the quantity of each stan-
dard. For absolute quantification, the absolute values of the standard curve are used to assign quantities
to unknown samples.

Standard Curves =

Gene Name Gene X
Slope -3.3303
Efficiency 2,00
Error 0.19
R~2 1.00
Y-Intercept 35,87

jmiralpepy

o

o
30.000
20.000
10.000

-L00 000 100 200 300 400 500 600 700 800 9.00 10.00
Log Quantity

(@] Fam

Figure 88: Absolute quantification, Standard Curves graph

Standard curves additionally display the following gene-specific values:
Gene Name

Slope

Efficiency

Error

R? (correlation coefficient)

vV v.v v v Vv

Y-Intercept

For detailed information on standard curves and the displayed values, see section Standard curves, on
page 70.

7.1.6 Melting Peaks
A melting peaks chart plots the first negative derivative of the fluorescence decrease (-dF/dT) and displays

the melting temperatures of the samples as peaks. A melting peaks graph is only available if a melting pro-
gram has been performed. For detailed information, see section T, calling analysis, on page 79.
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7.1.7 Cq Bars

The Cq Bars chart shows the same Cq data as the result table, but in a bar chart format. Each bar repre-
sents a Cq value. The Cq Bars chart shows the corresponding Cq for each gene and each sample.
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Figure 89: Absolute quantification, Cq Bars

The error bars show the Cq errors as displayed in the result table. For detailed information, see section

Error calculation, on page 75.
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7.2 Relative quantification

Relative quantification compares the levels of two different gene sequences in a single sample (for exam-
ple, target gene of interest and a reference gene), and expresses the final result as a ratio of these genes. For
detailed information on relative quantification, see section Relative quantification analysis, on page 72. By
default, the tab for viewing a relative quantification analysis is called Rel Quant.

! Run Editor !! Sample Editor H Raw Data

Abs Quant | RelQuant |

Amplification Curves H(= Ratio Bars H(=
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Heat Map [~ | E Result Table [~ | E

Name

Targetl 28
Targetl 2.
Target2 24,
Target2 24,
Referencel 22.85 22
Referencel 22.91 22,
Reference2 20.11 20
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Figure 90: Rel Quant tab

The views selection list in the sections of the Analysis tab provides the following data:
Amplification Curves; see section Amplification Curves, on page 169.

Ratio Bars; see section Ratio Bars, on page 180.

Result Table; see section Result Table, on page 181.

Standard Curves; see section Standard Curves, on page 174.

vV v. vy

Melting Peaks; see section Melting Peaks, on page 203.
This option is only available if a melting program has been performed.

v

Heat Map; see section Heat Map, on page 170.
» Cq Bars; see section Cq Bars, on page 175.
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7.2.1 Rel Quant Settings

The Rel Quant Settings dialog box allows operators to specify the analysis-specific settings, particularly the
reference gene, run calibrator and study calibrator. The dialog box is displayed when adding a new relative
quantification analysis. It is also accessed via the Analysis Settings command on the analysis shortcut
mentu or by choosing the Analysis Settings icon in the tool bar.

Rel Quant Settings £
=0 sanvles | Conditions

e Treme ] Feferene | Renoved | Efceney | MarnaCa-[Viin Sope |PineizzP |
T @ 8 @ 8

2 Ref1 v BT [-] =

L ox [l\ conee

Figure 91: Rel Quant Settings dialog box, Genes tab

Each tab shows a table for editing the gene- or sample-specific settings.

Genes tab
Column Setting
No Numbering of the defined genes.
Name Gene name; the genes are listed in the same order as specified in the Sample Editor tab.
Reference Marks the selected gene as a reference. This gene will be used as a reference, with all
other quantities calculated relative to it. For detailed information, see section Normalized

ratio, on page 72.

Removed Removes the gene from the analysis. Removed genes are no longer displayed in tables
and charts of the corresponding analysis.

° It is possible to add or remove multiple genes simultaneously by multi-selecting and
using either the Add Selected’ or ‘Remove Selected’ command on the shortcut
menu of the table.

Efficiency Efficiency used for calculating efficiency-corrected concentrations.

Choosing the browse button in this column opens the Efficiency Editor dialog box for

specifiying the efficiency to be used:

> =

Only available if no in-run standard curve for the relevant gene is present and if a sin-
gle standard concentration is defined: The efficiency can be specified manually in the
displayed field.
Default value: 2.0
» E from standard curve
The efficiency has been derived from the standard curve.
Maximal Cq Specifies the maximum Cq value, that is, the threshold for a positive call.

» The corresponding call status is set to Negative.

» All result Cq values greater than the specified maximum Cq value are removed from
the result table.

» The Edited Call column in the result table is checked.
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Column Setting

Minimal Slope Specifies the minimum slope of the amplification curve, that is, the threshold for a posi-
tive call.

» For all samples with a slope value less than the specified minimum, the corresponding
call status is set to Negative.

» The resulting Cq value is removed from the result table.
» The Edited Call column in the result table is checked.

Minimal EPF Specifies the minimum EPF value, that is, the threshold for a positive call.

[ The minimum value to apply as an EPF threshold corresponds to the predefined fluores-
cence thresholds, see section Cycle of Quantification (Cg), on page 69.

» For all samples with an EPF value greater than the specified minimum, the corre-
sponding call status is set to Positive.

» For all samples with an EPF value less than the specified minimum, the corresponding
call status is set to Negative and the resulting Cq value is removed from the result
table.

» The Edited Call column in the result table is checked.

It is also possible to specify the minimum EPF threshold using the slider in the
Amplification Curves’ chart. For detailed information, see section To specify the EPF
threshold using the slider, on page 1689.

Samples tab

Rel Quant Settings =
Genes [JEEIRl| Conditions

o e e e Catroer 1 Removed |
1 Sample 1 [] []

2 s - )

3 Sample 3 [1 [1

Figure 92: Rel Quant Settings dialog box, Samples tab

Column Setting

No Numbering of the defined samples.
Name Sample name.
Run Calibrator Marks the selected sample as the run calibrator. The run calibrator sample is used to nor-

malize all samples within one run. For detailed information, see
section Normalized ratio, on page 72.

Only samples with the sample types ‘Unknown’ or ‘Positive Control’ can be selected
as a run calibrator.

Removed Removes the sample from the analysis. Removed samples are no longer displayed in ta-
bles and charts of the corresponding analysis.

o It is possible to add or remove multiple samples simultaneously by multi-selecting
and using either the Add Selected’ or ‘Remove Selected’ command on the shortcut
menu of the table.
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Conditions tab

Rel Quant Settings 3

Figure 93: Rel Quant Settings dialog box, Conditions tab

Column Setting

No Numbering of the defined conditions.

Name Condition name; the conditions are listed in the same order as specified in the Sample
Editor tab. For detailed information, see section Reaction Properties window area, on
page 145.

Study Calibrator ~ Marks the selected condition as the study calibrator. The study calibrator sample is used
to normalize all sample-specific measurements to a common basis. For detailed informa-
tion, see section Scaled ratio, on page 72.

Removed Removes the condition from the analysis. Removed conditions are no longer displayed in
tables and charts of the analysis.

It is possible to add or remove multiple conditions simultaneously by multi-selecting
and using either the Add Selected’ or ‘Remove Selected’ command on the shortcut
menu of the table.

7.2.2 Amplification Curves

The display of the amplification curves in relative quantification analysis corresponds to their display in
absolute quantification analysis. For detailed information, see section Amplification Curves, on page 169.
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7.2.3 Ratio Bars

The Ratio Bars chart shows the same ratio data as the result table, but in a bar chart format. Each bar rep-
resents a ratio, a normalized ratio, or a scaled ratio.
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Figure 94: Ratio Bars chart

The Ratio Bars chart shows the corresponding ratio, normalized ratio, or scaled ratio for each gene, sam-
ple, and condition.

Data Visualization

The ratios displayed in the Ratio Bars chart, as well as how they are scaled and ordered, depend on the
settings the operator specifies in the Data Visualization dialog box. The dialog box is accessed via the Data
Visualization command on the chart’s shortcut menu or by choosing the Data Visualization icon.

Data Visualization X

¥ Axis Scaling Error Bars

I_Show Error Bars
O Logarithmic
Display Ratio Order By
@ Relative
O Normalized
O Scaled

L oK ) |.L Cancel

Figure 95: Data Visualization dialog box
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Setting Description

Y Axis Scaling Specifies whether the y-axis is to be scaled linear or logarithmic.
By default, the y-axis is scaled linear.
Error Bars Specifies whether error bars are to be displayed in the Ratio Bars chart. Error bars show

ratio errors, normalized ratio errors, or scaled ratio errors as displayed in the result table.
For detailed information, see section Relative quantification analysis, on page 72.

By default, no error bars are displayed.

Display Ratio Specifies which ratio is to be displayed in the Ratio Bars chart:

» Relative (default value)
When this option is selected, the chart shows bars for all ratios.

» Normalized
When this option is selected, the chart shows no bars for the run calibrators.

> Scaled
When this option is selected, the chart shows no bars for the study calibrators.

For a detailed description of the different ratios, see section Relative quantification analy-
sis, on page 72.

Order By Specifies the order for the dimensions to be displayed.

Each bar chart allows ordering by gene, sample, or condition. Within each of these prop-
erty groups, ordering is additionally allowed by name.

The buttons below the Order By area perform the following functions:

Button Description

Up/Down Moves the selected property group up or down in the list.

Data Opens the Order By Data dialog box, which allows for ordering the selected property
group by name.
7.2.4 Result Table

The result table displays the results of the relative quantification on two tabs:
» All Data tab, see below.

> Statistic Data tab, see section Statistic Data tab, on page 184.

For detailed information on editing cells and sorting and filtering the table, see section Working with
tables, on page 99.
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All Data tab
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Figure 96: Relative quantification, All Data tab

The columns of the table have the following meanings:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section Editing cells, on page 102.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Sample Name Name of the sample present in the well.
Gene Name Name of the gene of interest.
Condition Name Condition name used for grouping the samples according to different conditions dur-

ing the experiment run.

Cq Calculated Cq value.
o The Cq is only displayed for samples with a positive call.

Cq Mean Calculated mean Cq value for the samples in the corresponding replicate group.

Cq Error Calculated error (standard deviation) for the samples in the corresponding replicate
group. For detailed information, see section £rror calculation, on page 75.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Sample Type Sample type, as defined on the Sample Editor tab; for a detailed description of the
sample types, see section Reaction Properties window area, on page 145.

Sample Type RQ Specifies whether the sample is used as an unknown sample or as the run calibrator.
For detailed information, see section Relative quantification analysis, on page 72.

Gene Type Specifies whether the gene is used as a target or reference gene in the calculation of
the ratios. For detailed information, see section Relative quantification analysis, on
page 72.

Condition Type Specifies whether the condition is used as the study calibrator for calculating scaled

ratios. For detailed information, see section Scaled ratio, on page 72.

Replicate Group Master position of the replicate group the sample belongs to.
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Column Description

Ratio Concentration ratio of target and reference. When multiple references are defined,
the ratio is calculated based on the arithmetic mean of all reference Cq values. For
detailed information, see section Ratio, on page 72.

For reference genes, no ratio values are displayed.

Ratio Error Ratio error of all target/reference combinations. For detailed information, see section
Error calculation, on page 75.

Normalized Ratio Concentration ratio of the target and reference, normalized with the corresponding
run calibrator. For detailed information, see section Normalized ratio, on page 72.
For run calibrator samples, no normalized ratio values are displayed.

Normalized Ratio Error Normalized ratio error of all target/reference/run calibrator combinations. For
detailed information, see section Error calculation, on page 75.

Scaled Ratio Concentration ratio of the target and reference, normalized with the corresponding
study calibrator. For detailed information, see section Scaled ratio, on page 72.

For study calibrator conditions, no scaled ratio values are displayed.

Scaled Ratio Error Scaled ratio error of all target/reference/study calibrator combinations. For detailed
information, see section Error calculation, on page 75.

Dye Name of the associated dye.

Edited Call Modification status of the sample
This check box is selected if an applied threshold has changed the call status of a
sample.

Failure Specifies whether a failure occurred during the experiment run. A failure is automat-

ically raised if one or more of the following criteria are met:

» A positive control is negative.

» A negative control or a non reverse transcription control is positive.
» A standard is negative.

» A replicate group contains positive and negative calls.

The operator can define additional failure constraints using the Failure Conditions
dialog box in the sample editor. A failure is raised if one or more of these constraints
are met. For detailed information, see section Failure Constraints, on page 150.

o A failure only means a notification for the operator. The corresponding samples
are not automatically excluded from the calculation.

Slope Calculated slope value; the slope indicates the maximum fluorescence increase
between two acquisitions.

EPF Calculated endpoint fluorescense (EPF value).
Notes Description of the sample.
Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files.

Number Index number of a well. Index numbers are counted sequentially from left to right and
from top to bottom.
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Statistic Data tab

The Statistic Data table summarizes all data for samples in replicate groups. The table displays the master
positions of replicate groups and all positions not contained in replicate groups:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section Editing cells, on page 102.

Replicate Group Positions of the replicate group members the sample belongs to.

Member

Replicate Group Master position of the replicate group the sample belongs to.

Sample Name Name of the sample present in the well.

Gene Name Name of the gene of interest.

Condition Name Condition name used for grouping the samples according to different conditions dur-

ing the experiment run.

Ratio Concentration ratio of target and reference. When multiple references are defined,
the ratio is calculated based on the arithmetic mean of all reference Cq values. For
detailed information, see section Ratio, on page 72.

For reference genes, no ratio values are displayed.

Ratio Error Ratio error of all target/reference combinations. For detailed information, see section
Error calculation, on page 75.

Normalized Ratio Concentration ratio of the target and reference, normalized with the corresponding
run calibrator. For detailed information, see section Normalized ratio, on page 72.
For run calibrator samples, no normalized ratio values are displayed.

Normalized Ratio Error Normalized ratio error of all target/reference/run calibrator combinations. For
detailed information, see section Error calculation, on page 75.

Scaled Ratio Concentration ratio of the target and reference, normalized with the corresponding
study calibrator. For detailed information, see section Scaled ratio, on page 72.

For study calibrator conditions, no scaled ratio values are displayed.

Scaled Ratio Error Scaled ratio error of all target/reference/study calibrator combinations. For detailed
information, see section Error calculation, on page 75.

Cq Mean Calculated mean Cq value for the samples in the corresponding replicate group.

Cq Error Calculated error (standard deviation) for the samples in the corresponding replicate
group. For detailed information, see section £rror calculation, on page 75.

Sample Type Sample type, as defined on the Sample Editor tab; for a detailed description of the
sample types, see section Reaction Properties window area, on page 145.

Sample Type RQ Specifies whether the sample is used as an unknown sample or as the run calibrator.
For detailed information, see section Relative quantification analysis, on page 72.

Gene Type Specifies whether the gene is used as a target or reference gene in the calculation of
the ratios. For detailed information, see section Relative quantification analysis, on
page 72.

Condition Type Specifies whether the condition is used as the study calibrator for calculating scaled

ratios. For detailed information, see section Scaled ratio, on page 72.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Dye Name of the associated dye.

Failure Provides an option showing whether a failure has occurred.
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Column Description

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Number Index number of a well. Index numbers are counted sequentially from left to right and
from top to bottom.
7.2.5 Standard Curves

The display of the standard curves in relative quantification analysis corresponds to their display in abso-
lute quantification analysis. For detailed information, see section Standard Curves, on page 174.

7.2.6 Melting Peaks
A melting peaks chart plots the first negative derivative of the fluorescence decrease (-dF/dT) and displays

the melting temperatures of the samples as peaks. A melting peaks graph is only available if a melting pro-
gram has been performed. For detailed information, see section T, calling analysis, on page 79.

7.2.7 Heat Map
The display of the heat maps in relative quantification analysis corresponds to their display in absolute

quantification analysis (Exception: the Concentration option is not available for relative quantification).
For detailed information, see section Heat Map, on page 170.

7.2.8 Cq Bars

The display of the Cq bars in relative quantification analysis corresponds to their display in absolute
quantification analysis. For detailed information, see section Cq Bars, on page 175.
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7.3 Qualitative Detection
Qualitative detection analyzes the presence of a target nucleic acid in combination with an internal con-
trol nucleic acid. The qualitative detection module supports both possible experiment setups:

» Mono-color setup:
Target gene and internal control in separate positions.

» Dual-color or multi-color setup:
Target gene(s) and internal control in the same position.

For detailed information on qualitative detection, see section Qualitative detection analysis, on page 77. By
default, the tab for viewing a qualitative detection analysis is called Qualitative Detection.
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Figure 97: Qualitative Detection tab

The views selection list in the sections of the Analysis tab provides the following data:
> Amplification Curves; see section Amplification Curves, on page 189.

» Heat Map; see section Heat Map, on page 189.

» Combined Call Heat Map; see section Combined Call Heat Map, on page 190.

» Result Table; see section Result Table, on page 191.
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7.3.1 Qualitative Detection settings for a dual- or multi-color setup

When target gene(s) and internal control are in the same position, the operator must specify the internal
control dye for automated result generation. The Qualitative Detection dialog box is displayed when add-
ing a new analysis for a dual- or multi-color experiment.

Qualitative Detection X

Target and internal control in same position ?

Internal Control Dye

@ FAM

O Yellow555

Cancel

Figure 98: Qualitative Detection dialog box

Setting Description

Target and internal control in  Possible values:
same position? > Ves

Dual- or multi-color setup; the internal control dye is to be specified in the
Internal Control Dye window area.

> No:
Mono-color setup; the options in the /nternal Control Dye window area are
disabled.
Internal Control Dye List of the dyes as specified in the detection format; the selected dye is used as

the internal control dye.

7.3.2 Qualitative Detection Settings
The Qualitiative Detection Settings dialog box allows operators to specify the analysis-specific settings. The
dialog box is accessed via the Analysis Settings command on the analysis shortcut menu or by choosing the

Analysis Settings icon in the tool bar.

° For a mono-color experiment, it is mandatory to pair target genes and internal controls manually.

Qualitative Detection Settings 3

=

Figure 99: Qualitative Detection Settings dialog box, Genes tab
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Genes tab

Column Setting

No Numbering of the defined genes.

Name Target gene name; the genes are listed in the same order as specified on the
Sample Editor tab.

Removed Removes the gene from the analysis. Removed genes are no longer displayed in tables
and charts of the corresponding analysis.
o It is possible to add or remove multiple genes simultaneously by multi-selecting and

[ ) using either the ‘Add Selected’ or ‘Remove Selected’ command on the shortcut

menu of the table.

1 > Internal Control Internal control paired with the target gene specified in the Name column. Each internal

control gene (from multiple internal controls) can be assigned to one or more selected
target genes.

To avoid using a gene simultaneously as target and internal control, the following rules

apply:

> If a gene is selected as internal control, it is not possible to assign another gene as
internal control to this gene.

» If an internal control is assigned to a target gene, it is not possible to select this target
gene as internal control.
Maximal Cq Specifies the maximum Cq value, that is, the threshold for a positive call.

» For all samples with a Cq value greater than the specified maximum Cq, the Cq values
are removed from the result table.

» The corresponding call status is set to Negative.
» The Edited Call column in the result table is checked.

Minimal Slope Specifies the minimum slope of the amplification curve, that is, the threshold for a posi-
tive call.

» For all samples with a slope value less than the specified minimum, the corresponding
call status is set to Negative.

» The resulting Cq value is removed from the result table.
» The Edited Call column in the result table is checked.

Minimal EPF Specifies the minimum EPF value, that is, the threshold for a positive call.

The minimum value to apply as an EPF threshold corresponds to the predefined fluores-
cence thresholds, see section Cycle of Quantification (Cq), on page 69.

» For all samples with an EPF value less than the specified value, the corresponding call
status is set to Negative.

» The resulting Cq value is removed from the result table.
» The Edited Call column in the result table is checked.

It is also possible to specify the minimum EPF threshold using the slider in the
Amplification Curves’ chart. For detailed information, see section To specify the EPF
threshold using the slider, on page 169.

The ‘Minimal EPF’ cannot be lower than the threshold value used by the Cq algo-
rithm. For detailed information, see section Cycle of Quantification (Cq), on page 69.
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Samples tab

The Samples tab allows for removing samples from the analysis. Removed samples are no longer displayed
in tables and charts of the corresponding analysis.

Qualitative Detection Settings ®

| cenes TR

‘1

2 Patient 4 [l
3 Patient 9 ]
4 pos Cir Target [l
5 pos Cir IC ]
6 Patient 2 [l
7 Patient 3 ]
8 Neg Cir Target [l
9 Neg Cir IC ]
10 NRT Ctr Target [l
11 NRT Ctr IC ]
12 Patient 5 [l
13 Patient & ]
14 Patient 7 [l
15 Patient & ]

Figure 100: Qualitative Detection Settings dialog box, Samples tab

Column Setting

No Numbering of the defined samples.
Name Sample name.
Removed Removes the sample from the analysis. Removed samples are no longer displayed in ta-

bles and charts of the corresponding analysis.

g It is possible to add or remove multiple samples simultaneously by multi-selecting
and using either the ‘Add Selected’ or ‘Remove Selected’ command on the shortcut
menu of the table.

733 Amplification Curves

The display of the amplification curves in qualitative detection analysis corresponds to their display in
absolute quantification analysis. For detailed information, see section Amplification Curves, on page 169.

7.3.4 Heat Map

The display of the heat maps in qualitative detection analysis corresponds to their display in absolute
quantification analysis. For detailed information, see section Heat Map, on page 170.
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7.3.5 Combined Call Heat Map

A combined call heat map displays the results as a "combined call" by combining individual positive or
negative calls of both the target and the internal control.

Combined Call Heat Map n E

EIEIB B oo
[0 negative
Invalid
[ Inconsistent
e

Figure 101: Qualitative Detection, Combined Call Heat Map for a mono-color experiment

The following result types for the combined calls are possible:

Result type Description

Positive Green: Positive target call, positive or negative internal control call.
Negative Red: Negative target call, positive internal control call.

Invalid Yellow: Negative target call, negative internal control call
Inconsistent Blue:

» Target replicate calls positive and negative, independent of internal control replicate
calls, or

» All target replicate calls negative, internal control replicate calls positive and negative.

N/A Gray: Not available

A combined call heat map has the following options for displaying values:

Option Description

<dye> Dye assigned in the corresponding detection format. If you have specified a dual-color or
multi-color experiment, the LightCycIer® 96 Application Software provides a combined call
heat map for each dye in combination with the internal control dye. For detailed information
on how to define a detection format, see section Deiection Format, on page 141.
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7.3.6 Result Table

The result table displays the results of the qualitative detection analysis. For detailed information on edit-
ing cells and sorting and filtering the table, see section Working with tables, on page 99.

Result Table H =
[ T T T e I e
| | ﬁ Al Patient 1 BAGH Target 27.71 Positive Positive None
= a2 Patient 4 BAG4 Target - Negative Invalid None
= a3 Patient 9 BAG4 Target 29.93 Positive Inconsistent Replicate group contains positives and negatives.
= a4 Patient 9 BAG4 Target - Negative Inconsistent Replicate group contains positives and negatives.
. [ A7 Patient 1 bam Internal Control  20.43 Positive N/A None
= a3 Patient 4 bam Internal Contral - Negative N/A None
= a9 Patient 9 bam Internal Contral  28.27  Positive N/A Replicate group contains positives and negatives.
- a10 Patient 9 bam Internal Contral - Negative N/A Replicate group contains positives and negatives.
. | | Bl Patient 1 BAGH Target 27.63 Positive Positive None
= 82 Patient 4 BAG4 Target - Negative Invalid None
= 83 posCir Target  BAG4 Target 30.25 Positive N/A Replicate group contains positives and negatives.
= 84 posCir Target  BAG4 Target - Negative N/A Pos Cirlis negative, Replicate group contains positives and negatives.
. [ B7 Patient 1 bam Internal Control  20.35 Positive N/A None
= 88 Patient 4 bam Internal Contral - Negative N/A None
= 89 pos Ctr IC bam Internal Contral 2816 Positive N/A Replicate group contains positives and negatives. Bﬁ

Figure 102: Qualitative Detection Analysis, Result Table

The columns of the table have the following meanings:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section £diting cells, on page 102.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Sample Name Name of the sample present in the well.
Gene Name Name of the gene of interest.
Gene Type Specifies whether the gene is used as a target gene or internal control gene. For de-

tailed information, see section Qualitative detection analysis, on page 77.

Cq Calculated Cq value.
o The Cq is only displayed for samples with a positive call.

Call Calculated positive/negative status.
> Positive:
The fluorescence curve fulfills the criteria for a positive call.
> Negative:
The fluorescence curve does not fulfill the criteria for a positive call.

» Invalid:
The fluorescence curve shows a very strong deviation from the expected curve
shape (very rare cases).

Combined Result Combined call calculated by combining individual positive or negative calls of both
the target and the internal control.
> Positive:
Positive target call, positive or negative internal control call.
> Negative:
Negative target call, positive internal control call.
» Invalid:

Negative target call, negative internal control call.
» Inconsistent:

> Target replicate calls positive and negative, independent of internal control
replicate calls, or

> All target replicate calls negative, internal control replicate calls positive and
negative.
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Column Description

Failure Specifies whether a failure occurred during the experiment run. A failure is automat-
ically raised if one or more of the following criteria are met:

» A positive control is negative.

» A negative control or a non reverse transcription control is positive.
» A standard is negative.

» Areplicate group contains positive and negative calls.

The operator can define additional failure constraints using the Failure Conditions
dialog box in the sample editor. A failure is raised if one or more of these constraints
are met. For detailed information, see section Failure Consiraints, on page 150.

A failure only means a notification for the operator. The corresponding samples
are not automatically excluded from the calculation.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Sample Type Sample type, as defined on the Sample Editor tab; for a detailed description of the
sample types, see section Reaction Properties window area, on page 145.

Replicate Group Master position of the replicate group the sample belongs to.

Dye Name of the associated dye.

Edited Call Modification status of the sample
This check box is selected if an applied threshold has changed the call status of a
sample.

Slope Calculated slope value; the slope indicates the maximum fluorescence increase

between two acquisitions.
EPF Calculated endpoint fluorescense (EPF value).
Notes Description of the sample.
Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files.

Number Index number of a well. Index numbers are counted sequentially from left to right and
from top to bottom.
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7.4 Endpoint genotyping

Endpoint genotyping is performed to measure the plateau intensities of two dyes associated with the
genotype of a given sample. The plateau in dye intensity is measured as endpoint fluorescence (EPF). To
call a genotype for a given sample, the EPF values of a pair of genes are compared. For detailed informa-
tion on endpoint genotyping, see section Endpoint genotyping analysis, on page 78. By default, the tab for
viewing an endpoint genotyping analysis is called Endpoint Genotyping.

@ For endpoint genotyping analysis, it is essential to define identical gene names for both dyes. In the case
of different gene names, no endpoint genotyping analysis is possible.

| Run Editor 1 Sample Editor | Raw Data J Analysis

e Ell| Endpoint Genotyping mdr1 | Endpoint Genotyping apo8 |

Amplification Curves B E Scatter Plot B E

8.00

6.00

VIC

4.00

2.00

0.00

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

FAM vie Genel B e ——————lss

Heat Map B E Result Table B E

B Iﬂ\l\ﬂl ‘n| || b s E Color || Number | Position & |\| Sample Name |w
1 AL FAM Sample 1 Genel
AEEEENNEEENNE g™ e B - = e
H------------ vic = Az FaM [ sample2 Genel
ﬂ------------ B st | [ a2 vic [~ Sampe2 Genel
------------ Bl vomn = s a3 FaM [~ Sampe3 Genel
- - l /= s A3 vIC [ Sample 3 Genel
H------------ = - A4 FAM [ Sampled Genel
------------ l s A4 vIC [ Sample 4 Genel
ﬂ------------ a = o A5 FAM [ Samples Genel
- . = o AS vic [ Samples Genel

FAM vic @ Group () EPF l . F e ——

Figure 103: Endpoint Genotyping tab

The views selection list in the sections of the Analysis tab provides the following data:
» Amplification Curves; see section Amplification Curves, on page 169.

> Scatter Plot; see section Scatter Plot, on page 196.

» Heat Map; see section Heat Map, on page 198.

» Result Table; see section Result Table, on page 199.
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7.4.1 Endpoint Genotyping Settings

The Endpoint Genotyping Settings dialog box allows operators to specify the analysis-specific settings. The
dialog box is accessed via the Analysis Settings command on the analysis shortcut menu or by choosing the
Analysis Settings icon in the tool bar.

Endpoint Genotyping Settings ®

Genes | Samples
Gene [Gene 1 B Fosieg Threshold 038

Angle FAM

Homozygote | 35.3[E  Unknoan | 45.4

Angle viC

Homozygote | 712 Unknoan | 755

==

Figure 104: Endpoint Genotyping Settings dialog box, Parameters tab

Parameters tab

The samples are classified into different genotypes by their position relative to thresholds. The settings on
the Parameters tab allow for specifying these thresholds manually. It is also possible to specify the thresh-
olds using the sliders in the scatter plot. For detailed information, see section Genotypes, on page 196.

Parameter Description

Gene Name of the gene the thresholds are to be applied to.
Pos./Neg. Specifies the threshold for negative calls. In the scatter plot, this
Threshold threshold is displayed as a radius. Any points within this radius of the
origin of the graph will be classified as Negative.
Default: 0.3
Angle <dyel> Homozygote Specifies the area for samples that are homozygous for <dye7>.
Unknown Specifies the area for unknown samples in relation to Homozygote for
<dyer>.
Angle <dye2> Homozygote Specifies the area for samples that are homozygous for <dye2>.
Unknown Specifies the area for unknown samples in relation to Homozygote for
<dyeZ>.
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Genes tab

The Genes tab allows for removing genes from the analysis. Removed genes are no longer displayed in
tables and charts of the corresponding analysis.

Endpoint Genotyping Settings ®

| Parameters ,@ Samples |

Figure 105: Endpoint Genotyping Settings dialog box, Genes tab

It is possible to add or remove multiple genes simultaneously by multi-selecting and using either the
‘Add Selected’ or ‘Remove Selected’ command on the shortcut menu of the table.

Samples tab

The Samples tab allows for removing samples from the analysis. Removed samples are no longer displayed
in tables and charts of the corresponding analysis.

Endpoint Genotyping Settings S

| Parameters | Genes

1 DNA 1 O
2 DNA 2 [
3 DNA 3 [
4 DNA 4 [
S v
6 DNA 6 [
7 DNA 7 [
8 DNA 8 [
9 DNA 9 [
10 DNA10 [
1 DNA 11 [
12 DNA 12 [
13 DNA 13 [
14 DNA 14 [

Figure 106: Endpoint Genotyping Settings dialog box, Samples tab

It is possible to add or remove multiple samples simultaneously by multi-selecting and using either the
‘Add Selected’ or ‘Remove Selected’ command on the shortcut menu of the table.

7.4.2 Amplification Curves

The display of the amplification curves in endpoint genotyping analysis corresponds to their display in
absolute quantification analysis. For detailed information, see section Amplification Curves, on page 169.
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7.4.3 Scatter Plot

The Scatter Plot chart displays the endpoint fluorescence of the two selected dyes (representing the two
alleles). Each point represents a sample, whose x-coordinate is the endpoint fluorescence level of <dyel>,
and whose y-coordinate is the endpoint fluorescence level of <dye2>. The software applies the dye with
the lower wavelength to the x-axis, the higher wavelength to the y-axis.

[scaterpot  |d E

Dl e p

8.00 R
2] 6.00 T
= 200 | \\\\\\\\

o \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

v---‘t\$\\\\\\\\\\\\ . ‘ ;
u.uuu_uu 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
FAM

|GEHE1 ﬁ Cydes © . . : I I I I I Qﬁ

Figure 107: Scatter Plot

The points in the scatter plot are clustered according to the intensity distribution of the two dyes:

» The top left of the plot is for samples that emit a dominant fluorescence signal with the filter combi-
nation selected for <dye2>.

» The middle is for samples that emit a dominant fluorescence signal with both filter combinations.

The bottom right is for samples that emit a dominant fluorescence signal with the filter combination
selected for <dyel>.

» The bottom left, near the origin, consists of samples that emit a weak or no fluorescence signal.

For detailed information on selecting and deselecting, zooming, and using the graphs shortcut menu, see
section Working with graphs, on page 106.

Gene selection

The scatter plot is displayed gene-specifically, that is, according to the selected gene. This selection speci-
fies the gene that the threshold and angle settings are to be applied to. For detailed information on speci-
fying the thresholds and angle sliders, see section Genotypes, below.

Cycles slider
The Cycles slider allows the operator to select any cycle as the basis for fluorescence value display.

° The ‘Cycles’ Slider only has a display function to monitor the fluorescence distribution during PCR
cycles. It can not be used to change group calls based on the current angle slider or radius slider settings.
Group calls are always based on fluorescence distribution of the last measured cycle.

Genotypes
The scatter plot provides sliders to define the areas where no clear identification of the genotypes is

expected and thus to manually group the samples:

> Aradius slider to determine the threshold for negative calls. Any points within this radius of the origin
of the graph will be classified as Negative.

» Two angle sliders to determine the areas for samples that are homozygous for <dyel> or for <dye2>.

» Two angle sliders to determine the areas for unknown samples.
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The slider settings on the scatter plot correspond to the threshold and angle settings in the
Endpoint Genotyping Settings dialog box.

The points are displayed differently for each genotype:
» Homozygote: <dyel> has a blue dot.

» Homozygote: <dye2> has a green dot.
> Heterozygote has an orange triangle.
> Negative samples have a red rectangle.
» Unknown samples have a magenta triangle.
Homozygote: <dye2> Heterozygote
Scatter Plot a E
blalep
8.00 oo
L 60 b
Z 400 --n{%{{{‘%&\%}}}}%\\\\\\\-\\ Unknown
2.00 S \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -
0.00 == . ‘ I
0.00 1.00 2.00 3.00 4.00 5.00 6.00 A 7.00 8.00
FAM
Genel ﬁ Cydes 'I - - - - - - - - D 45

Negative Homozygote: <dye1>
Figure 108: Scatter Plot, genotypes

For detailed information on specifying genotype groups in the graph, refer to the
LightCycler® 96 System User Training Guide.

Exclude samples

To exclude single samples from the analysis, the scatter plot provides the Exclude Sample command on the
shortcut menu for each sample.

Scatter Plot a E
bidlerp

8.00
£.00

9

= 4.00

2.00

0.00 "=
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

|GEHEl ﬁ Cydes 'I - - - - - - - DZ‘I 40

Figure 109: Scatter plot shortcut menu
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7.4.4 Heat Map

The heat map shows an image of the multiwell plate used in the experiment for the specified gene. For
detailed information on displaying the sample properties and using the heat maps shortcut menu, see sec-
tion Working with heat maps, on page 109.

Heat Map n E

Homozygote
FAM

- Heterozygote

Homozygote
VIC

- Megative
- Unknown
.

Gene Mame: Genel
Group Call:Homozygote: VIC

FAM

@ Group () EPF
Figure 110: Endpoint genotyping, Heat Map

The heat map has the following options for displaying values:

Option Description

Group Genotype the sample is assigned to, according to the threshold and angle settings.
Blue: Homozygote <dyel>

Orange: Heterozygote

Green: Homozygote <dye2>

Red: Negative

Magenta: Unknown

» Gray: N/A (not available)

vVvVvyyvyy

EPF Endpoint fluorescence values of the samples as a continuous spectrum from red (largest
EPF value) to blue (smallest EPF value); each well is colored according to the EPF value
called for a particular dye in that well.

<dye> » For the Group heat map:
A combined result of both dyes is displayed. The dye selection cannot be changed.
» For the EPF heat map:
Dyes assigned in the corresponding detection format. The
LightCycIer® 96 Application Software provides a heat map for each filter combination.
For detailed information on how to define a detection format, see section Detection For-
mat, on page 141.
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7.4.5 Result Table

The result table displays the results of the endpoint genotyping analysis. For detailed information on edit-
ing cells and sorting and filtering the table, see section Working with tables, on page 99.

Result Table a E

“cdorJeoston o [ sardeame | Genename | Gemotype Jove 4 Jexcded e ]
fe= oe Sample 42 Genel Heterozygote  FAM [ 6.1602
== Sample 42 Genel Heterozygote  VIC [ 6.0707
. ] D7 Sample 43 Genel Homozygote: FAM FAM l_ 6.8315
. | D7 Sample 43 Genel Homozygote: FAM VIC l_ 0.7504
. =] Da Sample 44 Genel Homozygote: FAM FAM l_ 6.7739
. =] Da Sample 44 Genel Homozygote: FAM VIC l_ 0.1561 E
. | D9 Sample 45 Genel Heterozygote FAM l_ 6.3246
. | D9 Sample 45 Genel Heterozygote VIC l_ 5.8511
. ] D10 Sample 46 Genel Homozygote: VIC FAM l_ 1.1324
. | D10 Sample 46 Genel Homozygote: VIC VIC l_ 8.2839
o= on Neg Ctrl Genel Negative FAM l_ -
== on Neg Ctrl Genel Negative VIC 1 -
e o2 Neg Ctrl Genel Negative FAM l_ -

] D12 Neg Ctrl Genel Negative vIC u -Bﬁ

Figure 111: Endpoint genotyping, Result Table

The columns of the table have the following meanings:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section Editing cells, on page 102.

Number Index number of a well per dye. Index numbers are counted sequentially from left to
right and from top to bottom.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Dye Name of the associated dye.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Sample Name Name of the sample present in the well.

Gene Name Name of the gene of interest.

EPF Endpoint fluorescense value of the corresponding dye.

Genotype Genotype the sample is assigned to, according to the threshold and angle settings.
Notes Description of the sample.

Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files. Operators can edit
the displayed text.
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7.5 T,, calling

T,, calling is performed on the negative derivative of the melting curve of an amplicon. When working
with intercalating fluorescent dyes, it is often useful to have both a quantification analysis of amplification
during the cycling program, and a melt analysis. For detailed information on T,,, calling, see section T,
calling analysis, on page 79. By default, the tab for viewing a melting curve analysis is called Tm Calling.

° A T, calling analysis can only be created if a melting program has been performed.

If multiple melting programs with acquisitions are defined, the ‘Melting Selection’ dialog box opens for
selecting the melting program for result calculation. For detailed information, see section Adding a new
analysis, on page 164.

| Run Editor | Sample Editor | Raw Data [[JRETES
| abs quant 2l [T

Melting Curves [~ | E Melting Peaks [~ | E
bdleprlE bgRes e e
0.600 0.030
g
2
2 0400 5 0.020
b i
B v
£ 0.200 0.010
0.000 0.000
66.00 69.00 7200 7500 78.00 B8L00 B4.00 8700 90.00 93.00 96.00 6600 65.00 7200 7500 78.00 8100 8400 67.00 90.00 93.00
Temperature Temperature
SYBR Green I SYBR Green
Heat Map [~ | E Result Table [~ | E
EnEnn ENEIENEIIR i
AR [ [ [ R E
BEEEEETEY NN .
fEEEEEEENEEE e

@ SYBR Green I @ Tm Count

Figure 112: T,, Calling tab

The views selection list in the sections of the Analysis tab provides the following data:
Melting Curves; see section Melting Curves, on page 203.

Melting Peaks; see section Melting Peaks, on page 203.

v

Heat Map; see section Heat Map, on page 204.
Result Table; see section Result Table, on page 205.

v vy

Amplification Curves; see section Amplification Curves, on page 169.
This option is only available if an amplification program has been performed.
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7.5.1 Melting Analysis Parameters
The Melting Analysis Parameters dialog box allows operators to specify the analysis-specific settings. The
dialog box is accessed via the Analysis Settings command on the analysis shortcut menu or by choosing the

Analysis Settings icon in the tool bar.

Melting Analysis Parameters X

Genes | Samples |
[acaz [ min Temperat...
82.02
<None> <None > <None> <None>
<None> <None> <None> <None >
<None> <None > <None> <None>
<None> <None> <None> <None >

Max Tempera. .. | Min -dF/dT

Figure 113: Melting Analysis Parameters dialog box, Areas tab

Areas tab

The settings on the Areas tab allow for manually specifying areas where melting peaks are to be called. An
area is displayed as a rectangle which represents a temperature range and a fluorescence threshold. It is
also possible to specify the areas using area marking in the melting peaks graph. For detailed information,
see section Melting peak areas, on page 204.

The tab shows a table for editing the area settings:

Column Setting

Area # Number of the area. The LightCycIer® 96 Application Software allows five areas to be
defined in one graph.

Min Temperature  Lowest value of the temperature range, that is, the left border of the area.
Max Temperature Highest value of the temperature range, that is, the right border of the area.
Min -dF/dT Lowest value of the fluorescence range, that is, the bottom border of the area.

Max -dF/dT Highest value of the fluorescence range, that is, the top border of the area.
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Genes tab

The Genes tab allows for removing genes from the analysis. Removed genes are no longer displayed in
tables and charts of the corresponding analysis.

Melting Analysis Parameters S

Samples |

Figure 114: Melting Analysis Parameters dialog box, Genes tab

It is possible to add or remove multiple genes simultaneously by multi-selecting and using either the
‘Add Selected’ or ‘Remove Selected’ command on the shortcut menu of the table.

Samples tab

The Samples tab allows for removing samples from the analysis. Removed samples are no longer displayed
in tables and charts of the corresponding analysis.

Melting Analysis Parameters

e - |

1
H Samplel
3 Sample2
4 sample3
5 Sample4
6 Sample5
7 Samples
8 Sample7

A

Figure 115: Melting Analysis Parameters dialog box, Samples tab

It is possible to add or remove multiple samples simultaneously by multi-selecting and using either the
‘Add Selected’ or ‘Remove Selected’ command on the shortcut menu of the table.
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7.5.2 Melting Curves
Melting curves show the raw fluorescence intensity against the temperature in °C. For detailed informa-

tion on selecting and deselecting curves, zooming, and using the graphs shortcut menu, see section Work-
ing with graphs, on page 106.

Melting Curves n E
balpsrle

0.600
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.
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66.00 68.00 72.00 75.00 73.00 81.00 84.00 87.00 90.00 93.00 96.00
Temperature

SYBR Green I

Figure 116: Melting Curves graph

7.5.3 Melting Peaks

The melting peaks graph displays the first negative derivative of the fluorescence with respect to the tem-
perature in the melting program (-dF/dT). For detailed information on selecting and deselecting curves,
zooming, and using the graphs shortcut menu, see section Working with graphs, on page 106.

Melting Peaks HE

bddlerE

0.030
5 0.020
oy
w

0.010

0.000  ———
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Temperature
SYBR Green I

Figure 117: Melting Peaks graph
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Melting peak areas

The melting peaks graph provides a function to mark areas where melting peaks are to be called. An area
is displayed as a rectangle which represents a temperature range and a fluorescence threshold. The area
settings on the melting peaks graph correspond to the settings in the Melting Analysis Parameters dialog
box.

Melting Peaks n E

badeprE

0.030
i 0.020
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0.010

0.000 —
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SYBR Green I

Figure 118: Melting Peaks graph, peak areas

For detailed information on specifying melting peak areas in the graph, refer to the
LightCycler® 96 System User Training Guide.

7.5.4 Heat Map

The heat map shows an image of the multiwell plate used in the experiment for the specified channel. For
detailed information on displaying the sample properties and using the heat maps shortcut menu, see sec-
tion Working with heat maps, on page 109.

Heat Map n E
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B —
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(@ SYBR GreenI (@ Tm Count

Figure 119: T, calling, Heat Map

LightCycler® 96 System, Operator’s Guide V2.0




Analysis tab

T, calling

The heat map has the following options for displaying values:

Option Description

<dye> Dye assigned in the corresponding detection format. If you have specified a dual color
experiment, the LightCycIer® 96 Application Software provides a heat map for each filter
combination. For detailed information on how to define a detection format, see section
Detection Format, on page 141.

Tm Count Number of T,,;s called for a sample. The following values are possible:
Light blue: Zero T,,,s

Magenta: One T,

Mauve: Two T,,,s

Dark red: Three T,,;s

Dark gray: Four T,,s

Light red: Five T,;s

Light gray: N/A (not available)

VVVyVYVYYVYY

7.5.5 Result Table

The result table displays the results of the T, calling analysis. For detailed information on editing cells and
sorting and filtering the table, see section Working with tables, on page 99.

Result Table n E
-|| Sample Mame Gene Mame || ™2 (=C) |
e e Pos Ctrl Genel = =
e s Std1 Gene2 - - .
e s std3 Gene2 s s
= v 5tds Gene2 - -
= s Pos Ctrl Gene2 s s
e Std1 Gene3 8134 -
P s std3 Gene3 81.47 s
e A 5tds Gene3 81.40 -
= A Pos Ctrl Gene3 8155 s
= = Std1 Genel - -
e e std3 Genel s s
e & 5tds Genel - - o

Figure 120: T,, calling, Result Table
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The columns of the table have the following meanings:

Column Description

Color Color coding of the sample. For detailed information on how to change the colors,
see section Editing cells, on page 102.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Dye Name of the associated dye.

Excluded Specifies whether the sample is excluded from the analysis. By default, all samples
are included, so all samples are deselected in the exclusion column. Excluding sam-
ples can be useful when a sample is clearly an outlier, or if an error has occurred in
pipetting or amplification.

Sample Name Name of the sample present in the well.

The result table displays no rows for cleared wells, that is, deactivated wells. For
detailed information on clearing wells, see section Clear Wells/Set to Default,
on page 153.

Gene Name Name of the gene of interest.

TM1 (°C) to TM5 (°C) Temperature of the corresponding melting peak maximum according to the area set-
tings in the melting peaks graph. The value is calculated from the maximum call of all
corresponding acquisitions.

Where no peak is present, the cells are blank.
Notes Description of the sample.
Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files.

Number Index number of a well per dye. Index numbers are counted sequentially from left to
right and from top to bottom.

7.5.6 Amplification Curves

The display of the amplification curves in a T,, calling analysis corresponds to their display in absolute
quantification analysis. An amplification curves graph is only available if an amplification program has
been performed. For detailed information, see section Amiplification Curves, on page 169.
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7.6 High Resolution Melting

High resolution melting analysis is performed for analyzing double-stranded PCR products based on
their melting behavior with increasing temperatures. The decreasing fluorescence is continuously mea-
sured and plotted against increasing temperature. An automated algorithm calculates groups based on the
automated normalization and sensitivity settings. For detailed information on high resolution melting,
see section High resolution melting analysis, on page 81. By default, the tab for viewing a high resolution
melting analysis is called High Resolution Melting.

° For automated grouping the required minimum number of samples is five. When three groups or more
are expected, a minimum of seven samples is recommended.

Run Editor | Sample Editor | Raw Data
HRMadd1 | HRMmdrl (| ]

Melting Curves B E Normaiized Melting Curves |od E
i rERpe nAaE e pls

2.000 1.000

[
2
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1.200 0.600

0.400

Fluorescence (RFU)
Fluorescence (RFU)

0.400 0.200

0.000
66.00 69.00 72.00 75.00 78.00 81.00 8400 87.00 90.00 93.00 96.00 83.00 84.00 85.00 86.00 87.00 88.00

0.000

Temperature Temperature
Resolight Normalization Method: @ Proportional O Linear ResoLight Temperature Shift: [No ﬁ
Normaiized Melting Peaks  |od E Result Table B E
HE@ £ Al g ST T T T
u Sample 1 Group2
l [ Y] Sample 2 Groupl
0400 l a3 Sample 3 Group3
l 1 a4 Sample 4 Group3
_ 0600 l [ Sample 5 Groupl
5
E pan l [ I Sample 6 Groupl
l [ IV Sample 7 Group2
0200 l s I Sample 8 Group3
l = I Sample 9 Group2
0.000
83.00 84.00 85.00 86.00 87.00 88.00 B o el oD
Temperature = s Sample 11 Group1
Resolight AL2 Sample 12 Group3 ﬁ

Figure 121: High Resolution Melting tab

The views selection list in the sections of the Analysis tab provides the following data:
Melting Curves; see section Melting Curves, on page 212.

Normalized Melting Curves; see section Normalized Melting Curves, on page 213.
Normalized Melting Peaks; see section Normalized Melting Peaks, on page 215.
Difference Plot; see section Difference Plot, on page 215.

Result Table; see section Result Table, on page 216.

Heat Map; see section Heat Map, on page 217.

vV v v v v v .Y

Amplification Curves; see section Amplification Curves, on page 217.

° The sample colors in all charts and in the result table are automatically assigned and synchronized
according to the group calls generated by automatic algorithm and/or by manual user settings.
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7.6.1 Select HRM Gene

If multiple genes are contained in an experiment run, the Select HRM Gene dialog box allows operators to
select the gene for the analysis, therefore the high resolution melting analysis is gene-specific. The dialog
box is displayed when adding a new high resolution melting analysis.

Select HRM Gene

add1
Cancel

Figure 122: Select HRM Gene dialog box

Setting Description

Create HRM Analysis for Gene names contained in the experiment; the list provides all gene names
Gene specified on the Sample Editor tab of the experiment.

7.6.2 High Resolution Melting Settings

The High Resolutiuon Melting Settings dialog box allows operators to specify the analysis-specific settings.
The dialog box is accessed via the Analysis Settings command on the analysis shortcut menu or by
choosing the Analysis Settings icon in the tool bar.

High Resolution Melting Settings 3

Positions | Groups |

Normalization Method: @ Proportional O Linear

Fluorescence Normalization

Pre-Melt Range from: BZ.EZ{JH e to: 83‘620H g 34
Post-Melt Range from: B?.Ulla e to: 88‘011H g 34

Sensitivity

Delta Tm Discriminati ' 0 " 0 " 0 v 0 " ' e

Curve Shape Discriminati 0 0 " 0 " v 0 ' 0 " 0 D

Pos  Neq Threshold: 0.0

Reset to default algorithm parameters for recalculation:

L x|

Figure 123: High Resolution Melting Settings dialog box, Calculation tab
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Calculation tab

The settings on the Calculation tab allow for manually specifying the positive/negative threshold, the tem-
perature ranges specifying the normalization areas, and the sensitivity settings for the automatic algo-
rithm. When the settings for the positive/negative threshold, normalization and sensitivity are changed
manually, the algorithm automatically recalculates the group calls.

Setting Description

Normalization Settings for the normalization method. Two normalization methods are provided:
Method . . o
Proportional Proportional normalization (default value)
Linear Linear normalization
Fluorescence Temperature ranges where normalization is expected to be useful.
Normalization

The automated algorithm provides default values for the ranges where normalization is
assumed to be useful.

o It is also possible to specify the temperature ranges using the vertical sliders in the
‘Melting Curves’ chart. For detailed information, see section Vleliing Curves, on

page 212.
Pre-Melt Range from/to Pre-melting temperature range.
Post-melt Range from/to Post-melting temperature range.
Sensitivity Sensitivity settings for the automated algorithm.
Delta Tm Discrimination An increase of sensitivity subdivides the analyzed

curves into more groups. Small T,,, differences are valu-
ated higher to separate curves into different groups.

Curve Shape Discrimination An increase of sensitivity subdivides the analyzed
curves into more groups. Small differences in curve
morphology (for example, small shoulders) are valuated
higher to separate curves into different groups.

Pos/Neg Threshold ~ Minimum fluorescence value for a positive call.

o It is also possible to specify the positive/negative threshold using the horizontal
slider in the ‘Melting Curves’ chart. For detailed information, see section Melting
Curves, on page 212.

The Reset button on the Calculation tab resets all settings to the default values.
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Positions tab

The Positions tab allows for removing or adding positions. Removing or adding a position triggers a recal-
culation of the analysis by the automated algorithm.

High Resolution Melting Settings S

[ General

[lumber—]

1

2 E2 Sample 2 [
3 E3 Sample 3 [
4 E4 Sample 4 [
5 ES Sample 5 [
[ E6 sample 6 [
7 E7 Sample 7 [
B EB Sample 8 [
9 E9 Sample 9 [
10 E10 Sample 10 [
11 Ell Sample 11 [
12 Ei12 Sample 12 [
13 F1 Sample 13 [
14 F2 Sample 14 [
15 F3 Sample 15 [
16 F4 Sample 16 [
17 F5 Sample 17 [
18 Fé Sample 18 [
19 F7 Sample 19 [
20 F8 Sample 20 [
il ] Sample 21 [
2 F10 Sample 22 [

Figure 124: High Resolution Melting Settings dialog box, Positions tab

Setting Description

Number Numbering of the position.

Position Position of the well in the multiwell plate.

Sample Name Name of the sample present in the position.

Removed » Checking this field removes the position from the analysis. Removed posi-
tions are no longer displayed in tables and charts of the corresponding
analysis.

» Unchecking the field adds the position back to the analysis.

Removing and adding positions back triggers a recalculation of the analysis by
the automated algorithm.

o It is possible to add or remove multiple positions simultaneously by multi-
selecting and using either the Add Selected’ or ‘Remove Selected’ com-
mand on the shortcut menu of the table.

It is also possible to remove/add positions using the commands on the
shortcut menu of the result table. For detailed information, see section
Result Table, on page 216.
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Groups tab

The Groups tab allows for renaming the groups the automated algorithm has calculated. The Rename but-
ton opens the HRM Group dialog box, where the operator can enter a new name for the group.

High Resolution Melting Settings x

[ General | Positions

List of defined groups:

Group2
Group3

Please enter a new name for “Group1™:

Figure 125: High Resolution Melting Settings dialog box, Groups tab
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High Resolution Melting

7.6.3 Melting Curves

Melting curves show the relevant target's dye intensity against temperature in °C. The chart shows the
downward curve in fluorescence for the samples as they melt. For detailed information on selecting and
deselecting curves, zooming, and using the graphs shortcut menu, see section Working with graphs, on
page 106.

Post-melting range
Pre-melting range

Melting Curves E
bidlerp

2.000
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= =
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i
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*
i
i
i
i
]
i

——m-m-sw-we

0.000
66.00 69.00 72.00 75.00 78.00 81.00 84.00 87.00 90.00 93.00 96.00
Temperature

Resolight Mormalization Method: @ Proportional O Linear
Figure 126: High Resolution Melting, Melting Curves graph
Normalization ranges and methods

The vertical sliders in the melting curves chart allow for manually changing the temperature ranges that
specify the normalization areas. The two leftmost vertical sliders Pre-Melting Range from and Pre-Melting
Range to specify the pre-melting temperature range, while the two rightmost vertical sliders Post-Melting
Range from and Post-Melting Range to specify the post-melting temperature range.

By default, the automated algorithm locates the fluorescence normalization sliders. When the slider set-
tings are manually changed, the algorithm automatically recalculates the group calls. The Normalized
Melting Curves chart, the Normalized Melting Peaks chart, and the Difference Plot are displayed according
to the defined ranges.

Normalization is performed using one of two methods:

» Proportional normalization (default value):

For each melting curve the mean fluorescence intensity of the pre-melting temperature range and the
mean fluorescence intensity of the post-melting temperature range are calculated. Each curve is nor-
malized by subtracting the offset (calculated mean intensity of the post-melting range) and then divid-
ing by a constant value (calculated mean intensity of the pre-melting range minus offset). This way,

the resulting normalized curve is scaled so that the initial intensity is "1" and the final intensity is "0".

p» Linear normalization:

For each melting curve a linear regression of intensity against temperature is performed for the pre-
melting temperature range and for the post-melting temperature range. Then, normalization is per-
formed by subtracting the offset and linear scaling of each intensity value according to its temperature.
The resulting normalized curve shows a horizontal bottom line (post-melting range) with an intensity
of "0" and a horizontal top line (pre-melting range) with an intensity of "1".

For detailed information on how to specify the temperature ranges using the sliders, refer to the
LightCycler® 96 System User Training Guide.
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Pos/Neg threshold

The horizontal slider in the melting curves chart specifies the minimum EPF threshold for a positive call.
By default, the automated algorithm provides an automatic positive/negative filter. When the setting of
the Pos/Neg threshold slider is changed manually, the automated positive/negative call is overruled and

the algorithm recalculates the group calls.

For detailed information on how to specify the positive/negative threshold using the slider, refer to the
LightCycler® 96 System User Training Guide.

7.6.4 Normalized Melting Curves

Normalized melting curves show the normalized melting curve data according to the values specified in l )

the melting curves chart. The pre-melt and post-melt signals of all samples are set to uniform values. Pre-
melt signals are uniformly set to a relative value of 100%, while post-melt signals are set to a relative value
of 0%.

Mormalized Melting Curves a E
HE@ e »

[Assign Group by Line Segment ]

1.000

0.800

0.600

0.400
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0.200

0.000

83.00 84.00 85.00 86.00 87.00 88.00
Temperature

Resolight Temperature Shift: |No a

Figure 127: High Resolution Melting, Normalized Melting Curves graph

Group assignment

The automated algorithm calculates groups based on the positive/negative threshold slider and the sensi-
tivity settings. The Assign Group by Line Segment tool allows for manually overruling the algorithm group
calls . For detailed information on how to assign a group by a line segment, refer to the

LightCycler® 96 System User Training Guide.

When a recalculation of the analysis is triggered, for example, by changing the normalization ranges, a
manual group assignment is automatically overruled by the group calculation of the automated algo-

rithm.

Selecting one or more curves using the Assign Group by Line Segment tool opens the Group Assignment
dialog box, where the operator can assign the selected samples to another group.
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Group Assignment Group Assignment

Assign to Group:

Assign to Group: Groupl n
Group2
Group3
Unknown

Assign to new group

Figure 128: Group Assignment dialog box

Setting Description

Assign to Group Group the selected sample is to be assigned to; the list provides all group
names specified in the experiment.

Choosing Assign to new group in the list opens the HRM Group dialog box, which allows for creating a new
group and assigning the selected samples to it.

Mew group name:

Figure 129: HRM Group dialog box
Temperature shift

The horizontal slider in the normalized melting curves chart allows for applying a temperature shift to all
data. This shift only changes the display of the curves; it does not change automated group calculation by
algorithm or manual group assignment. The temperature shift normalizes all melting curves to the spec-
ified intensity threshold. For data with reasonable quality, this step is not recommended, as it normally
disables the separation of homozygous mutants and wild types. Only when poor data quality is observed
will the temperature shift improve the separation of heterozygous mutants (with different curve shape)
from the group of wild types and homozygous mutants.

For detailed information on how to specify the temperature shift using the slider, refer to the
LightCycler® 96 System User Training Guide.
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7.6.5 Normalized Melting Peaks

A normalized melting peaks chart plots the first negative derivative of the normalized melting curves. In
this chart, the melting temperature range of each sample appears as a peak after normalization and,
optionally, temperature shift. Displaying the melting temperature ranges as peaks enables improved dis-
crimination of complex groupings.

Mormalized Melting Peaks a E
bdl s rls

0.400
L 0300
=

%5 0.200

0.100

0.000
81.00 82.00 83.00 84.00 85.00 86.00 87.00 88.00 89.00 50.00
Temperature

Resolight
Figure 130: High Resolution Melting, Normalized Melting Peaks

For detailed information on manually assigning samples to groups, see section Group assignmient, on
page 213.

7.6.6 Difference Plot

The difference plot chart displays each curve as it appears when subtracting the baseline curve, after nor-
malization and, optionally, after temperature shift. The appearance of the curves in this chart depends on
the selected baseline sample(s).

Difference Plot a E
bdl s rls
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Resolight _IEaseIine Samples... ™)

Figure 131: High Resolution Melting, Difference Plot

For detailed information on manually assigning samples to groups, see section Group assignment, on
page 213.

Baseline Samples

The Baseline Samples button opens the Baseline Samples dialog box, where the operator can assign a base-
line as a reference for the difference plot. When more than one baseline is selected, the curves of all
selected baseline wells are averaged, and this average curve is used as the reference curve to be subtracted.
The algorithm automatically uses the average curve of the group with the most members as the default
baseline.
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Figure 132: Baseline Samples dialog box

Window area Description

Select Baseline Samples Multiwell plate image of the experiment displaying the calculated groups.

» The plate image allows for selecting one or more samples.

» The Groups legend allows for selecting all samples of a calculated group.
Difference Plot Preview Preview of the difference plot according to the selection in the Select Baseline

Samples window area. The preview is synchronized with the difference plot
chart on the Analysis tab.

7.6.7 Result Table

The result table displays the results of the high resolution melting analysis. For detailed information on
editing cells and sorting and filtering the table, see section Working with tables, on page 99.

Result Table n E
- Sample Mame Gene Name Sample Prey

i == Sample 4 Groupl  Resolight
. | ES Sample 5 addi Group2  Resolight
e = Sample & add1 Group2  Resolight
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. ] E3 Sample 9 addi Groupl  Resolight
e o Sample 10 add1 Groupl  Resolight
. | Ell Sample 11 addl Group2 Resolight
e o Sample 12 add1 Groupl  Resolight
. ] Fi Sample 13 addi Groupl  Resolight

= = Sample 14 add1 Groupl  Resolight o
D ———— D

Figure 133: High Resolution Melting, Result Table
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The columns of the table have the following meanings:

Column Description

Color Color coding of the group the sample is assigned to. For detailed information on how
to change the colors, see section Editing cells, on page 102.

Position Position of the well in the multiwell plate. Each row is allocated a letter from A to H.
The wells of a row are numbered from 1 to 12 from left to right.

Sample Name Name of the sample present in the well.
Gene Name Name of the gene of interest.

Group Name of the group the sample is assigned to.
Dye Name of the associated dye.

Notes Description of the sample.

Sample Prep Notes Notes as specified in imported MagNA Pure 96 sample data files.

Number Index number of a well. Index numbers are counted sequentially from left to right and
from top to bottom.

7.6.8 Heat Map

The heat map shows an image of the multiwell plate displaying the calculated groups and the assignment
of the samples to the groups. For detailed information on displaying the sample properties and using the
heat maps shortcut menu, see section Working with heat maps, on page 109.

Figure 134: High Resolution Melting, Heat Map

7.6.9 Amplification Curves

The display of the amplification curves in high resolution melting analysis corresponds to their display in
absolute quantification analysis. For detailed information, see section Amplification Curves, on page 169.
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7.7 Exporting analysis results

To store the results of an experiment or to transfer the results to other software programs, the operator
must export the result files. The LightCycler® 96 Application Software supports result export for a suc-
cessfully completed and calculated experiment. Exporting a file does not remove the data from the soft-
ware, but copies the data and stores it in the specified location.

You can export the following data:

> Result graphs; see section Graphs shortcut menu, on page 108.

> Result heat maps; see section Heat map shortcut menu, on page 110.

> Result tables; see section Exporting the result table, below.

Additionally, you can create a result file with result table data collected from multiple experiment files.
For details, see section Exporting multiple result data, below.

7.7.1 Exporting the result table

The exported data contain the currently displayed result table, including the header line and the experi-
ment file name. The result table is exported to a tab-delimited text file (*.txt).

> [Ifafilter definition is used to reduce the number of displayed rows, only the filtered data are exported.

» Hidden columns are not exported to the result file.

To export the result table

Open the corresponding result table.

Modify the view of the table according to your needs.

Right-click the table and choose Export to File on the shortcut menu.
The Save As dialog box opens.

Navigate to the corresponding location.

By default, the default experiment directory is displayed. This directory can be specified in the
‘Default Directory’ dialog box. For detailed information, see section Preferences, on page 134.

Enter a name for the text file.

Choose Save.

7.7.2 Exporting multiple result data

The LightCycler® 96 Application Software provides a batch export tool that allows the operator to create
a result file with result table data collected from multiple experiment files.

The batch export function exports the collected result table data to a tab-delimited text file (*.txt). This
file contains all result data, including the header rows, the experiment name and plate ID for each sample.

You can open this file using Microsoft Excel.

For detailed information on the batch export function, see section Result Batch Export, on page 131.
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Overview

LightCycIer® 96 Instrument Software

1 Overview

The LightCycler® 96 Instrument Software provides all functions for using, configuring and controlling
the LightCycler® 96 Instrument:

> Managing experiments; see section Overview tab, on page 237.

> Specifying the temperature profile and the dye-specific parameters for an experiment run; see section
Run Editor tab, on page 242.

» Monitoring an experiment run; see section Raw Data tab, on page 250.

> Configuring the instrument; see section Utilities tab, on page 253.

After the experiment run, the raw data gathered by the software must be transferred to the application
software for analysis. For a detailed description of the LightCycler® 96 Application Software, see chapter
LightCycler® 96 Application Software, on page 85.

@ The LightCycler® 96 Instrument Software is installed on the LightCycler® 96 Instrument which may
be connected to a network. Please be aware that such a connection poses a potential risk to the integrity
of the product, for example, through infection with malicious code (viruses, Trojan horses, etc.) or
access by unauthorized third parties (such as intrusion by hackers). Roche therefore highly recom-
mends protecting the product against such risks with appropriate security measures.

For upgrading from LightCycler® 96 Instrument Software Version 1.0 to version 1.1, see section
° Upgrading the LightCycler” 96 Instrument Software Version 1.0, on page 62. It is important to save

and remove all version 1.0 experiment files from the instrument before upgrading to version 1.1.

LightCycler® 96 Instrument Software Version 1.0 experiment files cannot be handled by version 1.1.

LightCycler” 96 Instrument Software
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The main window

1.1 The main window

The figure below shows the main window of the LightCycler® 96 Instrument Software (in this example,
the Run Editor tab is shown). The main window contains the following areas, described below:

> Status bar; see section Status bar, on page 223.

» Working window area with working window area tabs representing the main software functions; see

section Working window area tabs, on page 224.

> Global action bar; see section Global action bar, on page 225.

» Alarms window area; see section Global action bar, on page 225.

Status bar Working window area

Working window area tabs

Global action bar
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Figure 135: Light(:ycler® 96 Instrument Software main window
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The main window

1.1.1 Status bar

The status bar displays the following information:

Field/lcon Description

<status> Current instrument status:
> Initializing
Initialization of the instrument hardware.
» Ready

The block cycler cover has reached the target temperature and the instrument
is ready to start a run.

» Running: <experiment name>

The specified experiment is running.
» Standby

The heater of the block cycler cover is switched off.
> Lid Reheating

The block cycler cover is heating up after a standby.
» Aborting: <experiment name>

The specified experiment run is being aborted.

» Error
A hardware or software error has occurred and has left the instrument unable
to function.

> Activating Transportation Lock
The instrument is preparing the transportation lock.

» Transportation Lock
The instrument is ready for transport.
Experiment scheduled.
op P

When a run is started in the /nitializing or the Standby status, lid reheating is
started automatically and the experiment is in Scheduled status. The /nitializing or
Lid Reheating statuses are then displayed with a clock symbol.

<date - time> Current date and time.
<experiment name>> Name of the currently selected experiment.

= An experiment is currently being saved, removed, synchronized, or otherwise re-
' motely processed.

o As long as this icon flashes, the instrument should not be switched off.

The instrument is connected to an Ethernet network.
The Ethernet network connection failed.

The Ethernet network connection has limited connectivity, that is, the instrument
recognizes the network, but is unable to establish the connection.

jo g | e

A USB drive is connected to the instrument.

Remote monitoring is activated.
For detailed information, see section Remote Monitoring, on page 262.

Automated backup of experiments to a network share is activated.

® & &

For detailed information, see section Auiomated Backup to Network Share, on
page 263.

n The Axeda client is activated.
= For detailed information, see section Axeda Service Client, on page 264.
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1.1.2 Working window area tabs

The LightCycler® 96 Instrument Software provides the complete workflow via the tabs in the working
window area:

Tab Description

Overview Provides a list of the experiments available on the instrument and the USB drive (if
connected). For detailed information, see section Overview tab, on page 237.

Run Editor Provides the following functions:
> Defining the measurement settings for the experiment.
» Defining the temperature and cycling sequence for the experiment.
For detailed information, see section Run Editor tab, on page 242.
Raw Data Provides the run progress, temperature profile, and raw fluorescence data collected

during an experiment run. For detailed information, see section Raw Data tab, on
page 250.

Utilities Provides utilities for managing the instrument, for example software update, log file
export, or network configuration. For detailed information, see section Utilities tab, on
page 253.

On the lower levels, a bread crumb navigation below the working window area tabs shows how the cur-
rent screen was selected:

Overview Run Editor Raw Data Utilitizs

Utilities = Configuration = Network Information

Figure 136: Working window area, bread crumb navigation
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1.1.3 Global action bar

The buttons in the global action bar provide access to general software functions. Their availability
depends on the current status of the instrument. The buttons provide the following actions:

Button Function Description
Start Only enabled in /nitializing, Ready, and Standby status:
@ Starts the experiment selected on the Overview tab. Scheduled experi-
Start ments are started when the instrument status Ready is achieved.
For detailed information, see section Overview tab, on page 237.
Abort Only enabled while a run is being processed:
® Aborts the currently executed or scheduled run.
i, You are prompted to confirm the abort.
° When a scheduled run is aborted, the new experiment status is
not Aborted, but is still ‘Unprocessed’
New Only enabled if less than 50 experiments are available on the instru-
D ment and a connected USB drive:
Mew Opens the Create New Experiment window area.
For detailed information, see section Experiments, on page 229.
Eject Pushes the loading module forward. The operator can open the load-
@ ing module completely using the recessed grip. For detailed informa-
Eject tion, see section Loading module, on page 30.
The loading module may only be opened using the ‘Eject’ button
and when the button is enabled. Otherwise the instrument
changes to the ‘Error’ state and has to be rebooted.
Heat Lid Only enabled in Standby status:
@ Starts heating of the block cycler cover. After heating, the instrument
Heat Lid changes to the Ready status.
Exit Not available while a run is being processed:
@ Opens the Exit Options window area for shutting down or rebooting
Exit the LightCycler® 96 Instrument Software.
For detailed information, see section Exifing the software, on page 236.
Help Opens the help browser of the LightCycIer® 96 Instrument.
® For detailed information, see section Help browser, on page 276.
Help
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1.1.4 Alarms window area
The alarms window area displays the unconfirmed error and warning messages.

Alarm icon Date and time Messaie text

03-May-2012 13:53:39: 25300008 Dynamic integration was limited to maximal value.
02-May-2012 16:46:41: 26700128 Experiment validation Failed. Please review Experiment
Alarm . 02-May-2012 16:46:37: 26700096 Unable to start experiment without channels.

Message type Error code
Figure 137: Alarms window area

The alarms window area contains the alarm icon on the left and the message field.
Alarm icon

The color of this icon changes depending on the severity of the alert. It reflects the highest level of any
unconfirmed alarm displayed in the alarms window area.

Icon Function Description
f There are no unconfirmed alarms.
Alarm
Warning There are unconfirmed alarms at Warning level.
The system may continue working, but not with full performance, or may
Alarm run into problems later.
Error There are unconfirmed alarms at Error level.
A The system will stop performing some actions if the operator does not in-
Alarm tervene.
Message field

By default, the last three alarms are shown in the message field.

» Choosing the alarm icon displays the complete list of alarms; see section Alarm history, on page 273.

» Choosing a single message displays the corresponding detailed information; see section Detailed infor-
mation, on page 275.

Each message contains the following information:

» The message type, specifying the alarm level: Warning or Error.

» The date and time when the error occurred.

» The error code of the message.

» The message text.

For detailed information on displaying message details, confirming messages, and deleting messages, see
section Alarms and messages, on page 272.

226

LightCycler® 96 System, Operator’s Guide V2.0




Overview

General software conventions

1.2 General software conventions

1.2.1 Buttons

The LightCycler® 96 Instrument Software uses the following standard buttons:

Button Description

ok Closes the dialog box/window area and applies the settings to the corresponding parame-
ters.

Closes the dialog box/window area and discards the settings.

Back Closes the window area.

Closes the displayed information dialog box.

Changes to the previous/next possible value for the input field.
~

In an input field: Increases the selected value.

In a list or table: Changes to the previous entry.

On a text page: Scrolls up in the text.

On the Profile tab of the run editor: Moves the selected item up one place.

In an input field: Decreases the selected value.

<

In a list or table: Changes to the next entry.
On a text page: Scrolls down in the text.

vvVvvyyVvy VYyYyyvVvyy

On the Profile tab of the run editor: Moves the selected item down one place.

Pencil button, update button, and tools button:

Each button opens a dialog box/window area which allows for specifying the correspond-
ing additional values.

NEN

1.2.2 Input fields

The LightCycler® 96 Instrument Software provides several options for entering data into input fields:

Input Field Description

Text field Choose the field itself to open the corresponding dialog box for changing
the value.

Text field with left and right Specify the corresponding previous or next value using the left and right

arrows arrows.
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1.2.3 Working with tables

The LightCycler® 96 Instrument Software provides functions to be used in all tables displayed in the user
interface. This section describes functions that are shared between the different tables.

To select and deselect items

Choose a row in a table to select the corresponding item. The selected item is highlighted.
Choosing another row deselects the previous row.

[
To sort tables
Choose the header of a column to sort the table by the column values.
Choosing the header several times toggles the sort order between descending and ascending.
[
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1.3 Experiments

The information provided in the experiment definition controls the LightCycler® 96 Instrument during
an experiment run. The experiment definition specifies the target temperatures and hold times of the
thermal block cycler, the number of cycles being executed, and other parameters. As the experiment pro-
gresses, the software gathers fluorescence data from the instrument and displays it on the Raw Data tab.

For starting an experiment run, the experiment must be available on the instrument or on the connected
USB drive in a sub folder experiments. Operators can specify an experiment definition as follows:

» On the instrument using the LightCycler® 96 Instrument Software.

» On a computer using the LightCycler® 96 Application Software. In this case, the experiment must be
transferred to the instrument for the run. For detailed information on the application software, see
chapter LightCycler” 96 Application Software, on page 85.

After the experiment run, the raw data gathered by the software on the instrument must be transferred
back to the application software for analysis. For detailed information on how to send an experiment to
the instrument or retrieve it to the computer, see section Instrument Manager, on page 124.

During an experiment run, it is not recommended to use a USB drive, for example, for exporting or
importing data, or for synchronizing an experiment, as this may cause problems in the measurement
process.

1.3.1 Experiment file types

The LightCycler® 96 Instrument Software supports the following experiment file types:

> *.1c96p (LightCycler® 96 experiment files for processed experiments).

> *.1c96u (LightCycler® 96 experiment files for unprocessed experiments).

° Experiment files generated with LightCycler® 96 Software Version 1.0 (*.1c96) cannot be opened with

version 1.1. Operators must open these files in the LightCycler® 96 Application Software on the com-
puter, save them as *.1c96p’ or *.1c96’ files, and transfer the new files back to the instrument.

By default, all newly generated experiment files have the file type *.1c96u. Aborted experiments are treated
identically to processed experiments, that is, they are saved as *.1c96p files.

It is not possible to generate analyses on aborted experiments in the
LightCycler® 96 Application Software.

1.3.2 Creating an experiment

Before a LightCycler® 96 Instrument run can be started, a new experiment has to be created. The operator
has the following options for creating a new experiment:

> Generating a completely new experiment.

> Generating a new experiment by using an existing experiment as a template.

> Generating a new experiment by using a predefined Roche template.

Experiments are created in the Create New Experiment window area. You access the window area using
the New button in the global action bar.
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Overview = Create New Experiment

(: New empty experiment

(-. New experiment based on Roche Template RunTemplate_EndpointGenotyping /

Experiment Name New_Experiment_03

(-. New experiment based on existing experiment chkMail

Figure 138: Create New Experiment window area

Option Description

New empty experiment Creates a new, empty experiment.

New experiment based on existing experiment Opens the specified experiment as a template.
New experiment based on Roche template Opens the specified Roche template.

Experiment Name Experiment file name. Choosing the text field opens the
keyboard dialog box for specifying the name; see below.

New Experiment Name [a-z A-Z 0-9 ._-()] {1-100 Characters}

[ New_Experiment_02

Figure 139: Keyboard dialog box
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To generate a new experiment

In the global action bar, choose New. The Create New Experiment window area opens.

Choose the New empty experiment option to create a new, empty experiment. The default name for the
new experiment is provided in the Experiment Name window area as New_Experiment_<no>.

Choose the Experiment Name field. The keyboard dialog box opens.

Specify the name for the new experiment and close the dialog box with Ok.

Choose Create.

000 00

The LightCycIer® 96 Instrument Software
» Adds the new experiment to the list on the Overview tab.
» Opens the Measurement tab in the Run Editor for the new experiment.

To use an existing experiment as a template

To create a new experiment from an existing one (that is, to copy all settings of an experiment), the oper-
ator must open the experiment file as a template. In this case, the raw data of the experiment is deleted.
The experiment run settings and the sample editor settings of the experiment are provided for editing.

In the global action bar, choose New. The Create New Experiment window area opens.

Choose the Existing experiment option.

Choose the pencil button next to the option. The experiment list opens showing the experiment files
available on the instrument.

Choose the experiment and close the list with Ok. The default name for the new experiment is provided
in the Experiment Name field as <existing_experiment>_<no>.

Choose the Experiment Name field. The keyboard dialog box opens.

Specify the name for the new experiment and close the dialog box with Ok.

Choose Create.

006 0 000

The LightCycler® 96 Instrument Software
» Adds the new experiment to the list on the Overview tab.
» Opens the Measurement tab in the Run Editor for the new experiment.

Change all settings according to your needs.

@

When detection format settings are changed (for example, the dye type in the same channel), all
gene-specific settings (that is, gene name and concentration) are set to their default values.
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To use a Roche template

Roche provides a number of predefined experiments as templates. An experiment template contains the
temperature profile and the dye-specific parameters for an experiment.

In the global action bar, choose New. The Create New Experiment window area opens.

Choose the Roche template option.

Choose the pencil button next to the option. The template list opens showing the Roche templates avail-
able on the instrument.

Choose the template and close the list with Ok. The default name for the new experiment is provided in
the Experiment Name field as <template>_<no>.

Choose the Experiment Name field. The keyboard dialog box opens.

Specify the name for the new experiment and close the dialog box with Ok.

Choose Create.

006 0000

The LightCycIer® 96 Instrument Software
» Adds the new experiment to the list on the Overview tab.
» Opens the Measurement tab in the Run Editor for the new experiment.

Change all settings according to your needs.

o

1.3.3 Opening an experiment

Experiments can be opened at any time before, during, or after the experiment run and during execution
of another experiment.

The LightCycler® 96 Instrument Software allows for opening and editing an experiment while another
experitent is running.

To open an experiment

° On the Overview tab, select the experiment to be opened.
» This experiment is then available on the Run Editor tab.
» The experiment is executed when you choose the Start button in the global action bar.

» If the experiment is running or completed, the temperature profile and the collected raw data are
displayed on the Experiment tab.
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1.3.4 Saving an experiment
The LightCycler® 96 Instrument Software automatically saves all changes in an experiment file. The
experiment file is saved according to its original location:
» On the LightCycler® 96 Instrument.
» On the USB drive.
> On both media, if the operator has synchronized the storage locations.
For detailed information on synchronizing, see section Control bar, on page 240.
The experiment file is saved according to the processing status:
> Asa LightCycler® 96 file for an unprocessed experiment (*.1c96u).
> Asa LightCycler® 96 file for a processed, aborted or failed experiment (*.1c96p).
° For safety reasons, operators should regularly download the experiment data from the instrument
using one of the following functions.

» On the LightCycler® 96 Instrument: Synchronizing the storage locations; see section Control bar,
on page 240.

» In the LightCycler® 96 Application Software: Retrieving the experiment from the instrument; see
section Instrument Manager, on page 124.
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1.4 Import, export, and file transfer options

The following figure shows the input and output data flows of the instrument software. The data to be
imported and exported is described below.

LightCycler® 96
Application Software

Send Retrieve
via USB drive|or Ethernet

Experiment files

(Ic96u, .Ic96p) Export options:
Open|  |Save Self test report
Import options: C:pdf)
Instrument LightCycler® 96 Instrument
configuration (bak) > Instrument Software configuration (.bak)

Log files (log<n>)

Figure 140: LightCycIer® 96 Instrument Software input and output data flow

° Experiment files generated with LightCycler® 96 Software Version 1.0 (*.1c96) cannot be opened with
version 1.1. Operators must open these files in the LightCycler® 96 Application Software on the com-
puter, save them as *.1c96p’ or *.1c96u’ files, and transfer the new files back to the instrument.

1.4.1 Import data

To restore the configuration of the LightCycler® 96 Instrument, the following data can be imported into
the LightCycler® 96 Instrument Software:

Data File Format Description
Instrument .bak Configuration settings and experiment files, saved during a system
configuration backup of the instrument.
For detailed information, see section Backup/Restore/Reset, on
page 267.
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1.4.2 Export data

To store the self test report, the configuration or the log files of the instrument, or to transfer the data for
further analysis, the corresponding files must be exported. The LightCycler® 96 Instrument Software pro-
vides export functions for the following data:

Data File Format Description

Self test report .pdf Results of the last self test of the instrument saved to a con-
nected USB drive.

For detailed information, see section Self /est Report, on
page 254.

Instrument configuration  .bak Configuration settings and experiment files, packed and saved
as a backup file (*.bak) on a connected USB drive.

For detailed information, see section Backup/Restore/Reset, on
page 267.

Log files Jog Log files containing the instrument log files.

For detailed information, see section Export Service Log Files to
USB Drive, on page 266.
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1.5 Exiting the software

The Exit button in the global action bar opens the Exit Options window area which provides options for
shutting down and for rebooting the LightCycler® 96 Instrument Software.

Exit Options

S h Ut d -

Figure 141: Exit Options window area

Button Description

Shut down Shuts down the LightCycler® 96 Instrument Software.

After shutting down the instrument software, the operator must switch off the
LightCycler® 96 Instrument using the mains power switch on the back of the instru-
ment.

Reboot Shuts down and reboots the LightCycler® 96 Instrument Software.

° Always shut down the instrument using the ‘Exit’ button. Hard power-off can lead to data loss.
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2 Overview tab

The Overview tab provides a list of the experiments available on the instrument and the USB drive (if con-
nected), the status of each experiment, and the memory usage on the instrument.

Experiments table

Utilities

Overview Run Editor Raw Data

Last Modified Status Storage

Name

Testrun2 26-Feb-2013 16:58

Demo_Multi Color 22-Feb-2013 08:33 Ig/ (E/—
Demo_Qual Detect Dual Color 22-Feb-2013 08:34 Ig/ [/ —
Demo_Qual Detect Mono Color 22-Feb-2013 08:34 Ig/ /-
Demo_Rel Quant Dual Color 22-Feb-2013 08:35 Ig/ g
Demo_Rel Quant Mono Color 22-Feb-2013 08:36 Ig/ /-
Demo_SYBR Green Abs Quant 21-an-201312:50 | [ | Tl

ls

4

E o=rirent Count: 13/ 50 | Rename Synchronize
Control bar
Figure 142: Overview tab
2.1 Experiments table

The experiments table shows all experiments available on the instrument and on a connected USB drive:

» Ifan experiment is currently running, it is displayed with a bold font and a light green background. A
running experiment cannot be renamed or deleted. Synchronization is possible, but not recommend-
ed. For detailed information, see section Control bar, on page 240.

» The currently selected experiment is displayed with a blue background. The selected experiment does
not need to be the currently running experiment. For detailed information, see section Selecting an
experiment, on page 239.

Each experiment has the following properties:

Column Description

Name Name of the experiment file.
Last Modified Date and time of the last modification.
Status Status of the experiment. For detailed information on the various states, see section

Status, on page 238.

Storage Location of the experiment file. For detailed information on the location icons, see sec-
tion Storage, on page 238.
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Status

The software displays the following states for an experiment:

Icon Status Description
D Unprocessed | Non-executed experiment.
'3" Scheduled The experiment was started in Standby or Initializing instrument status. The

experiment is started when the instrument status Ready is achieved.

Opening the loading unit of the instrument aborts the scheduled experi-
ment If a scheduled experiment is aborted, the experiment status is reset
to ‘Unprocessed’

’ Running Currently running experiment.

I} Processed Successfully executed experiment.

x Aborted Aborted or failed experiment (error during run).
Storage

The Storage column shows where the experiment file is located:

Icon Storage Description
! Instrument The experiment is stored on the instrument.
USB The experiment is stored on the connected USB drive.
-

Synchronized | The experiment is synchronized, that is, stored on both locations. For detailed
g information, see section Control bar, on page 240.

The software provides the Resolve Experiment Conflicts dialog box, if the status of an experiment is differ-
ent on the connected USB drive and the instrument:

Resolve Experiment Conflicts

Storage Status Mod. Date Name Storage Status Mod. Date
a

h oo | []

Use Instrument Version Use USB Version

Figure 143: Resolve Experiment Conflicts dialog box
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The dialog box provides the following information for both locations:

Parameter Description

Name Experiment name.
Storage Storage location; for detailed information on the icons, see section Storage above.
Status Status of the experiment on the corresponding location; for detailed information,

see section Status above.

Mod. Date Date of the last modification on the corresponding location.

The buttons provide the following functions:

Button Description

Use Instrument Version  Overwrites the experiment file on the USB drive with the experiment file version on
the instrument.

Use USB Version Overwrites the experiment file on the instrument with the experiment file version on
the USB drive. You are prompted to confirm the action.

Selecting an experiment

Selecting an experiment in the list opens the experiment file:
> This experiment is then available on the Run Editor tab.
» The experiment is executed when you choose the Start button in the global action bar.

> If the experiment is running or completed, the temperature profile and the collected raw data are dis-
played on the Raw Data tab. If the experiment is not running, the profile is displayed but is empty.
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2.2 Control bar
The control bar on the Overview tab provides the following functions:
Experiment Count bar

The Experiment Count bar shows the total sum of experiments saved on the instrument and on a currently
connected USB drive.

The LightCycler® 96 Instrument memory provides space for a maximum of 50 experiments. If while
connecting a USB drive, the total number of 50 experiments is exceeded, a warning is displayed.

- Experiment Count: 4 /50 |

Figure 144: Overview tab, Experiment Count bar

Buttons

The buttons on the Overview tab perform the following functions:

Button Description

Rename Opens the Rename Experiment window area to specifiy a new name for the selected exper-
iment. For detailed information, see section Rename Experiment window area, below.

Synchronize Synchronizes the storage locations:
If the selected experiment is located on the instrument, it is transferred to the USB drive
and vice versa.

Delete Deletes the selected experiment. The operator is prompted to select the location of the
experiment to be deleted.
Rename Experiment window area

The Rename button in the control bar opens the Rename Experiment window area for specifying a name
for the selected experiment:

Overview = Rename Experiment: Demo_Multi Color

Name Last Modified Status Storage

Demo_Multi Color 07-aug201208:54| [v | [

New name Demo_Multi Color

Rename Cancel

Figure 145: Rename Experiment window area
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The window area provides the following options:

Parameter Description

Table Properties of the experiment as displayed on the Overview tab. For detailed informa-
tion, see section Experiments table, on page 237.

New Name Input field for the new experiment name. Choosing the text field opens the keyboard
dialog box for specifying the name.
Length: 1 to 100 characters
Allowed characters: a-z, A-Z, 0-9, _ (underscore), - (hyphen), . (dot), ()
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3 Run Editor tab

On the Run Editor tab, the dye-specific parameters for an experiment run and the temperature profile are
specified (in this example, the Measurement tab is shown).

Measurement tab Profile tab
Overview Raw Data Utilities
Measurement Profile
Detection Format General
Quant k. Melt F. Reaction Volume (pl)
1 FAM 10.00 1.20 56
2 viC 10.00 120 = =
3 Red610 10.00 1.20 || EE
- (
100
| HH 1 HiH HHH -
|| HEE R
N ||||'||||| ||||||||||'||| “ il '|||||'|\|”|||| ||||| '||||||||'||II|“||| ||
60 | '0|1-$ ‘QL J | -*llwfu'ltJl | | 4ll T
50 |
w |
300:00 0:10 0:20 0:3) 0:40 0:50 100 110 1:20

Temperature Profile window area

Figure 146: Run Editor, Measurement tab

For a new experiment, this tab shows no data. For detailed information on how to create a temperature
profile and set the dye-specific parameters, refer to the LightCycler® 96 System User Training Guide.

3.1 Measurement tab

The Measurement tab displays the dye-specific settings for an experiment run. The operator specifies the
settings in the Detection Format window area. For detailed information, see section Detection format, on

page 243.
Setting Parameter Description
Detection Format ~ Dye Name of the dye.

Quant F. Only available if the integration time mode is set to Dynamic:

Multiplication factor to be applied to the filter combination for a
quantification program. The Quant Factor represents the fold sig-
nal stroke from the initial background fluorescence to the pla-
teau phase.

Melt F Only available if the integration time mode is set to Dynamic:
Multiplication factor to be applied to the filter combination for a
melting program.

Integration T. Only available if the integration time mode is set to Manual:
Acquisition time of the CCD camera.
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Setting Parameter Description

General Reaction Volume [ul] Reaction volume to be used in the experiment.
The LightCycIer® 96 Instrument supports reaction volumes from
10 to 50 pl.

As the LightCyc/er® 96 Instrument does not validate the
sample volume, the operator must ensure that the speci-
fied sample volume matches the volume pipetted into the
wells of the multiwell plate.

Plate ID Plate ID; saved to the experiment file for identification of the
experiment.

When using the external handheld barcode scanner, the Plate Id
field displays the barcode of the loaded multiwell plate. Alterna-
tively, operators can edit the plate ID manually.

Detection format

For an unprocessed experiment the software provides a pencil button next to the Detection Format list
which allows for specifying the dye-specific settings:

Detection Format

Quant F. Melt F.

1 FAM 10.00 120
2 vIC 10.00 120
3 Red610 10.00 120

a—

Figure 147: Measurement tab, detection format list

The pencil button opens the Detection Format window area. By setting the detection formats, the operator
chooses the filter combinations suitable for the experiment. A detection format specifies one or more
excitation-emission filter combinations. For detailed information, see section Detection channels, on
page 38.

Run Editor = Detection Format: New_Experiment_01

Channel
470/514 533/572 577/620 645/697
Selected Dye Quant Factor Melt Factor Integration Time [s]
[ sYBR Green| 20.00 1.20 1.00
[ Resolight 20.00 1.20 1.00
[ ram 10.00 1.20 1.00

Integration Time [s]

(: Dynamic (.. Manual

Figure 148: Detection Format window area
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The window area provides a tab for each channel. Each tab shows the following settings:

Column Description Possible values

Selected Specifies whether the channel is to be used by selecting the
corresponding dye.

Only one dye can be selected per channel. The software
automatically deselects a checkbox when you try to
select more than one dye in the same channel group.

SYBR Green | and ResoLight Dye cannot be combined
with any dye of another channel.

Dye Name of the dye.

Quant Factor Only available if the integration time mode is set to Dynamic: 1.0 to 500

Multiplication factor to be applied to the filter combination for
a quantification program. The Quant Factor represents the fold
signal stroke from the initial background fluorescence to the
plateau phase.

Melt Factor Only available if the integration time mode is set to Dynamic: 1.0 to 500

Multiplication factor to be applied to the filter combination for
a melting program.

Integration Time [s] ~ Only available if the integration time mode is set to Manual: 0.01 to 4 sec

Acquisition time of the CCD camera.

Depending on the integration time mode chosen for the detection format, the window area enables the
following settings:
Mode Description Setting
Dynamic The integration time is set automatically based on the fluorescence of the Melt Factor
individual plate.
Quant Factor

Manual The integration time is set manually. Integration Time
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3.2 Profile tab

All temperature profiles are comprised of programs, which are run by the instrument in the order they are
displayed on the Profile tab. Each program can be specified separately.

Measurement tab Profile tab

Overview Run Editor Raw Data Utilities

Measurement

Program

Acg. Mode

3 Step Amplification

Melting 1

Cooling 1

R "||'||'||'||‘|||| uluull |r,.|.||.||-||-|1| nnll HHHH
g0 || | |||||H|||| ||I|||| f ||||||
ol |L1||11||J1|_1|_ |‘ I ||Ll||_l|_l|_ l_.l‘.l.l I dahg \lhlh“hl ||“,||||.|.| ‘r|r'H
50 |

40 |{ |

Temperature Profile window area

Figure 149: Run Editor, Profile tab

3.2.1 Programs window area

The programs are displayed in a list and have the following properties. The
LightCycler® 96 Instrument Software derives these properties from the settings in the Edit Program Set-
tings window area. For detailed information, see section Program settings, on page 247.

Parameter Description

Program Name of the program.

Cycles Specifies how many times the cycle is to be repeated, for example, 1 or 45 times.

° If, in an amplification program, the ‘Cycles’ are set to ‘1, the acquisition mode for
the corresponding step changes to ‘None’ and the ‘Mode’ option is disabled. For
detailed information, see section Step settings, on page 248.
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Program list buttons

The program list can be edited with the following buttons:

Button Function Description

Up Moves the selected program up one place.

Add Opens a detailed program list which allows for adding a new program to the
list. The new program is added to the end of the list.

Edit Displays the Program Settings window area which allows for editing the
selected program. For detailed information, see section Program settings, on
page 247.

@ Remove Deletes the selected program from the list. If no program is selected, this

button is disabled.

Down Moves the selected program down one place..

3.2.2 Adding a new program

The €] button in the program list opens a detailed list, which allows for selecting a new program and
adding it to the programs list.

NONANN

I|L¢|lufu.|l. 2 Step Amplification
|r'|./
.|n'./ s

High Resolution Melting ———  Cooling

E= . ’:k

lFL.UJLJL.a

Melting

3 Step Amplification

Figure 150: Predefined programs window area

The following programs are available:

Program Description

Preincubation Holds a specified temperature for a defined time.

2 Step/3 Step Cycling program; defines a program of the experiment where the instrument will

Amplification repeatedly heat and cool to a defined series of temperatures. Each repeat is called a
cycle.

The touchdown function for amplification programs allows the operator to specify that
one of the stages of each cycle will have its target temperature modified as the cycling
proceeds. This allows for the early cycles of a PCR to have a higher annealing temper-
ature specified, leading to more specific amplification. For detailed information, see
section Step settings, on page 248.

Melting/High Defines a program where the instrument will ramp to an initial temperature, then ramp
Resolution Melting  to a final temperature. While ramping to the final temperature, optical acquisitions will
be made continuously. These can then be analyzed to yield melting peaks.

Cooling Defines a program where the instrument will cool down to a final temperature and
then hold the specified temperature for a defined time.

° It is not necessary to add a separate cooling program at the end of the run. At the end of each run, the
samples are automatically cooled to +37°C.
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Profile tab

Program settings

The pencil button in the program list opens the Program Settings window area on the Profile tab, which
displays the program settings for the selected program and allows for editing a program as long as no run
has been performed. Every change is displayed immediately in the Temperature Profile window area.

Measurement Profile

Program Settings
Name [ 2 Step Amplification I

Cycles | 45 |

Figure 151: Program Settings window area

The Program Settings window area provides the following settings for each program:

Parameter Description

Name Name of the program.

Cycles Specifies how many times the cycle is to be repeated, for example, 1or 45 times.

3.2.3 Steps window area

A program consists of one or more steps, which are run by the instrument in the order they are displayed
in the Steps window area. A step specifies the following data:

P The target temperatures used by the instrument.

» The length of time for which the target temperature is held.

» The heating and cooling rates for reaching the target temperature.

» The acquisition mode to define how optical data is acquired.

° The minimum experiment definition has one program with one cycle and one valid step.

The LightCycler® 96 Instrument adjusts the temperature between the steps automatically, cooling or
heating up to meet the temperature specified for the next step.

The steps are displayed in a list and have the following properties. The

LightCycler® 96 Instrument Software derives these properties from the settings in the Step Settings win-
dow area (see section Step settings, on page 248).

Parameter Description

Step Target temperature and duration in seconds for which the temperature is to be held.

Acg. Mode Acquisition mode: None, Single, or Continuous.
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Profile tab

Step list buttons

The step list can be edited using the buttons to the left of the list:

Button Function Description

Up Moves the selected step up one place.

Add Adds a new step to the list. The new step is added to the end of the list.

Edit Displays the Step Settings window area which allows for editing the selected
program. For detailed information, see section Step settings, on page 248.

@ Remove Deletes the selected step from the list. If no step is selected, this button is
disabled.

Down Moves the selected step down one place.

Step settings

The pencil button in the step list opens the Step Setting window area on the Profile tab, which displays the
step settings for the selected step and allows for editing the steps as long as no run has been performed.
Every change is immediately saved and displayed in the Temperature Profile window area.

Measurement

Step Setting (Single/None)

Temperature Gradient Acquisition Mode

Duration s Columnl2 | 60 Iﬂc (;' None

Target °C

Mode (-. Standard (: Gradient (-. Touch Down e
Figure 152: Run Editor, Step Setting window area with Gradient option

Step Setting (Single/None)

Temperature TouchDown Acquisition Mode

Ramp °c/s  Temperature Change =G (" single

Duration l 30 l s Sec. Target Temp °C (e None

Mode (- Standard (-. Gradient (: Touch Down Pil

Figure 153: Run Editor, Step Setting window area with Touch Down option
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Temperature Profile window area

The Step Setting window area provides the following settings for each step, depending on the selected pro-
gram:

Setting Parameter Description

Temperature Ramp Rate of temperature change in °C per second, which the
LightCycler® 96 Instrument uses for heating or cooling until the
defined temperature is reached.

Duration Duration in seconds for which the temperature is to be held.
Target Temperature in °C, which is to be held for a defined time.
Gradient Only available in Gradient mode:

Temperature grading used by the LightCycIer® 96 Instrument for
heating the different Peltier elements in the thermal block cycler.

Operators can specify temperature gradients from 98°C to 37°C.

Column 1 Minimum temperature for the gradient. This temperature is applied to
the leftmost column of the multiwell plate.

Column 12 Maximum temperature for the gradient. This temperature is applied
to the rightmost column of the multiwell plate.

Touchdown Only available in Touch Down mode:
Enables/disables the touchdown function.

Temperature Rate of temperature change in °C per cycle, at which the touchdown
Change phase proceeds to the second target temperature.

Sec. Target Temp  Second target temperature to be reached by the last cycle of the pro-
gram. This temperature is used to change the target temperature of a
segment during the amplification reaction.

Delay Number of cycles after which the temperature change is first applied.
Acquisition Single Only available for amplification programs:
Mode Acquires fluorescence data once only, when the temperature target

is reached and the hold time completed.

Continuous Not available for amplification programs:
Acquires fluorescence data continuously until the temperature target
is reached.
None No fluorescence data are acquired.
Mode Only available for amplification programs:

Enables/disables the Standard, Gradient or Touch Down option.

It is not possible to use gradient steps and touchdown steps in

o the same amplification program. Therefore, if ‘Gradient’ is se-
lected in a step, ‘Touch Down’ is disabled for all other steps in
this program and vice versa.

Back Closes the Step Setting window area and displays the programs list
and the steps list with the changed settings.
3.3 Temperature Profile window area

The Temperature Profile window area provides a summary of the programs selected for the experiment
and their temperature and time settings.

When starting an experiment run, the operator must ensure that the correct temperature profile is
used.
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Experiment progress window area

4 Raw Data tab

The Raw Data tab shows the temperature profile and the raw fluorescence data collected during an exper-
iment run in real time. The horizontal and the vertical scaling of the charts changes according to the run-
ning experiment. The raw data of an experiment contains all instrument corrections, but no color com-
pensation, drift, or background correction (in this example, the temperature profile graph is shown).

Experiment progress window area  Graphs window area

Overview Run Editor “ Utilities

Started: 17:04 Preparing Instrument Predicted End Time: 18:02
E Remaining Tjime: 57:30
< [ Temperature over Time ) Add 10 cycles

R
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|\||| i tl |‘I\ | |||||||

i il it

il |'|\|| Il
O
L 'M' U" |l L L

-
o

L ‘“| |U| “

| |

il 'l|aH |JL|

@
(=]

30
0:00 0:05 0:10 0:15 0:20 0:25 0:30 0:35 0:40 0:45 0:50 0:55

SYBR Green | ch2 ch3 ch4 Temperature

Figure 154: Raw Data tab

4.1 Experiment progress window area

The experiment progress window area provides the following information:
» The start time of the experiment.
> The end time of the experiment. During an experiment run, this field displays the predicted end time.

» During an experiment run, the progress bar displays the run progress and the predicted time the ex-
periment run will take.

250

LightCycler® 96 System, Operator’s Guide V2.0




Raw Data tab

Graphs window area

4.2 Graphs window area
Toggle buttons for selecting the display

These buttons are only enabled when a <dye> tab is selected. The toggle buttons select how fluorescence
raw data is displayed:

Setting Description

Fluorescence over Time  Displays the fluorescence curves, that is, the fluorescence intensity against the
time in hours, minutes, and seconds for the entire run.

Fluorescence Heat Map  For amplification programs only:
Displays a heat map for the selected dye.
Add 10 cycles

Choosing this button adds 10 cycles to a running experiment. The software adds 10 cycles to the currently
running program.

° ‘Add 10 cylces’ can only be performed during an amplification program, and not in a melting program.

Depending on the selected tab, the graphs window area displays the following information:

<dye> tabs

Depending on the dyes selected in the Detection Format window area, different dye-specific tabs are avail-
able. The <dye> tabs provide fluorescence data either as fluorescence curves or as a heat map.

» If Fluorescence over Time is selected, the fluorescence curves are displayed, that is, the fluorescence in-
tensity against the time in hours, minutes, and seconds for the entire run.

I Fluorescence over Time ] Add 10 cydles

0.64

0.80

0.48

0.00
0:00 0:05 0:10 0:15 0:20 0:25 0:30 035 0:40 0:45 0:50 0:55 1:00 1:05 110

FAM VIC Red610 Cy5 Temperature

Figure 155: Raw Data tab, fluorescence curves
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Graphs window area

» If Fluorescence Heat Map is selected, a heat map is displayed for all measured dyes. This option is only
available for amplification programs.

Fluorescence Heat Map Add 10 cycles

1 2 3 4 5 & 7 a a 0 1 32

.. 0.80
0000000000 I
000000V
20000000
20000000
00000000 I

2

viC Red610 Cy5 Temperature

Figure 156: Raw Data tab, fluorescence heat map

.’ Temperature tab

The Temperature tab provides a summary of the programs selected for the experiment and their temper-

\_// ature and time settings.

( Temperature over Time ] )
90" ] ||| |J |] | ||
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Figure 157: Raw Data tab, temperature profile

The green line in the temperature profile indicates the progress of the program.
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Instrument tab

5 Utilities tab

The Utilities tab provides functions for managing the instrument (in this example, the Instrument tab is
shown).

Overview Run Editor Raw Data Utilities

Instrument Configuration Service

Instrument Serial Number 000000000010020
Software Version 1.00.01.1309 i
Last Self Test: 26-Feb-2013 15:43
Number of Runs: 115
Self Test Report Run Hours: 95:00 h
Operation Hours: 1029:00 h
Running since: 6:40 h

Current Date 26-Feb-2013 16:21

Figure 158: Utilities, Instrument tab

5.1 Instrument tab

The Instrument tab displays the following configuration settings for the LightCycler® 96 Instrument and
provides the associated configuration functions. Each function is accessed via the button next to the cor-
responding field:

Setting Description

Instrument Serial Number Serial number of the instrument.

Software Version Version number of the currently installed LightCycIer® 96 Instrument Software;
the update button opens the Software Update window area, which allows for in-
stalling a software update from a connected USB drive.

For detailed information, see section /nstalling a
LightCyc/er® 96 Instrument Software update, on page 60.

Self Test Report Information on the last self test of the instrument; the button opens the Self Test
window area, which displays detailed information.
For detailed information, see section Self /est Report, on page 254.

Current Date Current date and time; the tools button opens the Date/Time configuration win-
dow area, which allows for setting the date and time.
For detailed information, see section Current Date, on page 255.
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Utilities tab

Instrument tab

5.1.1 Self Test Report

The button next to the Self Test Report field opens the Self Test window area, which displays detailed infor-
mation on the last self test of the instrument. The self test is performed during initialization of the instru-

ment.

Utilities = Instrument = Self Test

Self Test Result
Time

Run Counter
Operation Hours
Run Hours
Block Ramps
AnalyticalCycler
Thermocycler
CoverDrive
Photometer
Device Type
Serial Number

successful
26-Feb-2013 15:43:29
115

1029:00

95:00

12535

ok

ok

ok

ok

LightCyclergs
000000000010020

Figure 159: Self Test window area

Export to USB

Export to USB

The Export to USB button allows for saving the last self test results to a connected USB drive. Results are
saved to a PDF file with the default name Selftest_Result _<series_no>_<date>.pdyf.

LightCycler® 96 Self Test Report

Device/Host Name: LC965N10020

Report generated: 26-Feb-2013 - 16:18

Self Test Result: successful

Time
Run Counter

Run Hours
Block Ramps
AnalyticalCycler
Thermocycler
CoverDrive
Photometer
Device Type
Serial Number

Report Information

Operation Hours

26-Feb-2013 - 15:43
115

1029:00

95:00

12535

ok

ok

ok

ok

LightCycler96
000000000010020

Figure 160: Self Test Report PDF file
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Instrument tab

5.1.2 Current Date

The tools button next to the Current Date field opens the Date/Time Configuration window area, which

allows for setting the current date and time.

Utilities = Instrument = Date/Time Configuration

Date Time
Set Date Set Time
26-Feb-2013 16:16:31

Ok and Reboot

Figure 161: Date/time configuration window area

The Ok and Reboot button changes the date and time settings and reboots the instrument.

Choosing the input fields opens the Set Date or Set Time dialog box, allowing the operator to specify the

current time and date.

Set Date Set time
Hour : Min :
S M T W T F 5
1 2 -
3 4 sEll7 8 o9 o
Ok

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28

Figure 162: Set Date and Set Time dialog boxes
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Configuration tab

5.2 Configuration tab

Overview Run Editor Raw Data Utilities

Instrument Configuration Service

Device Name [ Hostname LC965N10020
3 IP-
Network Information
MAC:
Email Information 2 active email addresses
Remote Monitoring Online
Automated Backup to Network Share Deactivated

Figure 163: Utilities, Configuration tab

The Configuration tab displays the following configuration settings for the LightCycler® 96 Instrument
and provides the associated configuration functions. Each function is accessed via the tools button next
to the corresponding field:

Setting Description

Device Name / Hostname Host name of the instrument; the tools button opens the Device Name / Hostname
window area, which allows for setting the host name of the
LightCycler® 96 Instrument.

For detailed information, see section Device Name / Hostname, on page 257.
Network Information IP address of the instrument in the network; the tools button opens the Network

Information window area, which allows for configuring the
LightCycIer® 96 Instrument in the network.

For detailed information, see section Network Information, on page 257.

Email Information The tools button opens the Email Configuration window area, which allows for set-
ting up email notifications on different instrument states.
For detailed information, see section £mail Information, on page 259.

Remote Monitoring Current remote monitoring status; the tools button opens the Configure Remote

Monitoring window area, which allows for configuring the settings for remote
monitoring of the instrument.

For detailed information, see section Remote Monitoring, on page 262.

Automated Backup to Automated backup status; if the status is Active, the target directory is displayed.
Network Share The tools button opens the Configure Automated Backup window area, which
allows for defining the target directory.
For detailed information, see section Automated Backup to Network Share, on
page 263.
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Configuration tab

5.2.1 Device Name / Hostname

The tools button next to the Device Name / Hostname field opens the Device Name / Hostname window
area, which allows for setting the device name or host name of the LightCycler® 96 Instrument.

Utilities > Configuration > Device Name / Hostname

Device Name / Hostname

Name LC965N10020

Figure 164: Device Name / Hosthame window area

Parameter Description

Name Host name of the instrument to be used for identifying the instrument in the network;
the software provides the instrument-specific default host name
LCI96SN<serial_number>.

Length: 3 to 256 characters
Allowed characters: a-z, A-Z, 0-9

5.2.2 Network Information

The tools button next to the Network Information field opens the Network Information window area,
which allows for configuring (Ethernet) network settings.

For detailed information on configuring the network settings, see section Installing and configuring the
LightCycler® 96 Instrument Software, on page 50.

The LightCycler® 96 Instrument Software provides two options:

> Automatic IP address assignment from a Dynamic Host Configuration Protocol (DHCP) server.

> Assigning IP address, gateway, and DNS server manually.

Utilities = Configuration = Network Information

—Network
rIP Settings —Domain Name Server
Network Address Preferred Server

11 . 111. 11 . 11

Subnet Mask
255 .255 . 255 . 0

Alternate Server
111 . 111 . 111 . 11

111, 111. 111. 11

Gateway
1 .111. 11 . 1

NN

Figure 165: Network Information window area
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Configuration tab

Domain Name Server

for specifying the IP address:

Utilities = Configuration = Network Information

Setting Parameter

Network Automated
Manual

IP Settings Network Address
Subnet Mask
Gateway

Preferred Server

Alternate Server

Description

This setting is applied in all networks with a DHCP server
providing IP addresses automatically to all hosts (default sit-
uation in most local networks). The IP address, subnet mask,
default gateway address, and the DNS addresses are dis-
played in the corresponding fields.

Prerequisite: A correctly configured DHCP server
must be available on the network

The IP address is to be assigned manually.
IP address of the instrument

Subnet mask of the instrument

Gateway of the instrument

IP address of the preferred server

IP address of the alternate server

The pencil button next to the fields opens the corresponding Network Address window area, which allows

Network Address

11 11

Figure 166: Network Address window area
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Configuration tab

5.2.3 Email Information

The tools button next to the Email Information field opens the Email Information window area, which
provides the following functions:

» Defining up to 50 email addresses.

> Activating or deactivating these email addresses.

> Selecting the kind of information that is to be sent to the activated email addresses when the experi-
ment run is finished or aborted.

Utilities = Configuration = Email Information

Email Experiment Report 4

|7

O 02@testtest O O

O 03@testtest O O e

O 04@testtest O O

O 05@testtest O O Activate

O 06@testtest O O

O 07@testtest O O

O 08@testtest O O ]
SMTP Settings

O 09@testtest O O

O 10@testtest O O n

Back

Figure 167: Email Information window area

The table in the Email Information window area provides the following information:

Column Description

Active Indicates whether the corresponding email address is activated.

When activated, an email notification containing the status of the experiment is sent to
the email address when the next experiment run is successfully finished or if it has
been aborted.

c After an experiment run, the activated email addresses are automatically deacti-
vated.

Email Email address of the recipient.

Operators can specify up to 50 recipients, using the Add button. For detailed informa-
tion, see section Adding/Editing an email address, on page 260.

Additionally, operators can link an email address to all experiments generated

° with the current software instance. The email address is specified in the
LightCycler® 96 Application Software in the ‘Preferences’ dialog box. When an
experiment generated with the corresponding application software instance is
executed, an email notification containing the experiment file is automatically sent
to the defined email address. For detailed information, see section Preferences,
on page 134.

Experiment Indicates whether the experiment file is attached to the email notification when the ex-
periment run is finished.
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Utilities tab

Configuration tab

Column Description

Report Indicates whether a PDF email report is attached to the email notification when the ex-
periment run is finished. The PDF report contains the following information:

» Raw data amplification curves and fluorescence plate map (for amplification pro-
gram only) of all measured dyes

Run temperature profile
Experiment name

Plate ID

Creation date

vvVvyyvwvyy

Run start and end time

The emails list can be edited with the following buttons:

Button Function Description

Add Adds a new email address to the list. For detailed information, see section
Adding/Editing an email address, below.

Edit Opens a window area for editing the settings of the selected email address.
For detailed information, see section Adding/Editing an email address, below.

@ Remove Removes the selected email address from the list.

The additional buttons in the Email Information window area provide the following functions:

Button Description
Activate/Deactivate Activates/Deactivates the selected email address.
SMITP Settings Opens a window area for editing the SMTP settings of the selected email address.

For detailed information, see section SAV/TP Setiings, on page 261.

Adding/Editing an email address

The plus and the pencil button in the Email Information window area open a table for specifying the set-
tings for a new email address.

Utilities = Configuration = Email Information

) —&dd new email address
Email E R

5]

Email

Attachments |— Experiment

|— Report

Ok

Figure 168: Email Configuration window area, Add/Edit
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Setting Description

Email Email address.

Attachments Experiment Specifies whether the experiment file is attached to the email
notification when the experiment run is finished.

Report Specifies whether a PDF email report is to be attached to the
email notification when the experiment run is finished.
SMTP Settings

The SMTP Settings button in the Email Information window area opens a dialog for specifying the SMTP
settings for all email addresses.

Utilities = Configuration = Email Information

— SMTP Settings

Server mailhostroche.com |— Authentication

Port 25

Encryption < None

—Test Settings

Test Address Send Test Email

Figure 169: Email Information window area, SMTP settings

Server Name or IP address of the SMTP server to be used for sending emails.
Port Port number of the SMTP server.
Encryption Encryption type to be used for the user account on the SMTP server:

» None: The server does not use encryption.
» SSL: The server uses SSL encryption.
» TLS: The server uses TLS encryption.

Authentication Indicates whether authentication with a user account/password combination is re-
quired by the SMTP server.

Username User name for the account.
The software uses this user name as sender identification for the instrument
emails.

Password Password to be used for the user account.

Test Address Specifies the email address to be used for the test mail.

Send Test Mail Sends a test email to the specified test address.
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Configuration tab

5.2.4 Remote Monitoring

The remote monitoring function allows remote monitoring of the LightCycler® 96 Instrument by an
operator. For detailed information, see section Instrument Manager, on page 124.

The tools button next to the Remote Monitoring field opens the Remote Monitoring window area.

Utilities = Configuration = Remote Monitoring

—Remote Access

Activate Deactivate

—Remote Monitoring Activities

|7 Allow upload of remote experiments
|7 Allow remote removal of local experiments

|7 Allow remote monitoring of running experiments

Figure 170: Remote Monitoring window area
Setting Description

Remote Access Activate/Deactivate Enables/disables remote monitoring of the instrument and
sending or receiving of experiment files.

Remote Monitoring Allow upload of Allows for sending experiment files from the

Activities remote experiments LightCycIer® 96 Application Software to the instrument. For
detailed information, see section 7o send an experiment to an
instrument, on page 129.

Allow remote removal  Allows for deleting experiment files remotely controlled from

of local experiments  the instrument by the LightCycIer® 96 Application Software.
For detailed information, see section 7o reirieve an experi-
ment from an instrument, on page 129.

Allow remote Allows for monitoring an experiment run in the
monitoring of LightCycler® 96 Application Software. For detailed informa-
running experiments  tion, see section Online Monitoring tab, on page 130.
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5.2.5 Automated Backup to Network Share

The automated backup function allows for defining a target directory (network share) to which a copy of
the last executed experiment is automatically sent. If the network share is not accessible, the experiment
is only saved locally on the instrument. A warning is issued when the automated backup function is acti-
vated, but not when it is deactivated.

The tools button next to the Automated Backup to Network Share field opens the Automated Backup to
Network Share window area.

Utilities = Configuration = Automated Backup to Network Share

—Automated Backup to Network Share

Activate Deactivate

—Automated Backup to Network Share

Share Path //sharename/path/to/directory
|7 Authentication Username
Password

Domain

Test Connection

Figure 171: Automated Backup to Network Share window area

Setting Description

Activate/Deactivate Enables/disables the automated backup.

Share-Path Full path of the network share where a copy of the experiment is saved.
Authentication Indicates whether authentication is required.

Username User name for the account.

Password Password to be used for the user account.

Domain Domain name for the user account.

Test Connection Tests the connection from the instrument to the network share.
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Service tab

5.3 Service tab

The Service tab provides the following functions:
> Setting up the Axeda client; see section Axeda Service Client, on page 264.

» Backing up and restoring the configuration settings of the instrument; see section Backup/Restore/Re-
set, on page 267.

Recalibrating the touchscreen; see section Recalibrate Touch Screen, on page 269.
Exporting log files; see section Lock Instrument for Transportation, on page 271.

Preparing the instrument for transportation; see section Lock Instrument for Transportation, on

page 271.
Overview Run Editor Raw Data
Instrument Configuration
Axeda Service Client Client down
Export Service Log Files to USB Drive Export Log Files

Backup Instrument Data to USB Drive

Restore Instrument Data from USB Drive

Reset Instrument to Factory Settings

Recalibrate Touch Screen

Lock Instrument for Transportation

Figure 172: Utilities, Service tab

5.3.1 Axeda Service Client

The Axeda client installed on the LightCycler® 96 Instrument enables an operator to allow remote access
by a Roche field service engineer. For detailed information, see section Rermote service, on page 304.

Button Description

Activate Activates the Axeda client; remote access to the instrument is allowed. The operator can con-
tinue working without restrictions.

Deactivate Deactivates the Axeda client; remote access to the instrument is not possible.

Tools button  Opens the Axeda Client Configuration window area, which allows for setting up the Axeda cli-
ent.

For detailed information, see section Axeda client configuration, on page 265.

264
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Service tab

Axeda client configuration

The tools button next to the Axeda Service Client up/down field opens the Axeda Client Configuration win-
dow area, which allows for setting up the Axeda client.

Utilities = Service = Axeda Client Configuration

Current Status: Offline

—Axeda Client Activation

—Axeda Client Status

Automated Deactivation:

Data Transfer:

—Export User Data to Axeda

|— Experiments |— Configuration Files
§ Export
|— Log Files

Figure 173: Axeda Client Configuration window area

Setting Description

Axeda Client Activation Activate Activates the Axeda client; remote access to the instru-
ment is allowed. The operator can continue working
without restrictions.

Deactivate Deactivates the Axeda client; remote access to the in-
strument is not possible.

Axeda Client Status Current Status Current status of the Axeda client: Online or Offiine.

Automated Deactivation  Date and time of the last automated Axeda client deacti-

vation.
The Axeda client is automatically deactivated after
24 hours.
Data Transfer Date and time of the last data transfer.
Export User Data to Experiments/ Specifies which data are to be exported for access by
Axeda Log Files/ the Roche field service engineer.
Configuration Files
Export Exports the specified data.
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5.3.2 Export Service Log Files to USB Drive

The Export Log Files button opens the Export Service Log Files window area, which allows for exporting the
instrument log files to a connected USB drive.

Utilities = Service = Export Service Log Files

Attach storage media to USB

Export Log Files Back

Figure 174: Export Service Log Files window area

Choosing Export Log Files packs the log files into a *.zip archive with a time stamp and saves them to the
USB drive.

For detailed information on error messages and corrective actions, see chapter Troubleshooting, on
page 293.
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Service tab

5.3.3 Backup/Restore/Reset

The backup/restore function allows for saving the instrument configuration to a connected USB drive
and restoring the configuration if necessary.

It is possible to restore the configuration settings (except experiments) saved from a previous
LightCycler® 96 Instrument Software version to an updated software version.

Backup Instrument Data to USB Drive

The Backup button opens the Backup Instrument Data window area for specifying the data to be saved:

Utilities = Service = Backup Instrument Data

—Select Backup Content

(: Backup Configuration and Experiments
r Backup Configuration

r Backup Experiments

Figure 175: Backup Instrument Data window area
Setting Description

Backup Configuration and The backup saves all experiment files and the following configuration set-
Experiments tings:

» Network and email configuration
» Axeda client configuration
» Remote monitoring settings

Configuration The backup only saves the configuration settings.

Experiments The backup only saves all experiment files.
Choosing Backup packs the backup files and saves them to the USB drive.

LightCycler® 96 Software Version 1.0 experiments cannot be restored in version 1.1. Thus, for backup
of version 1.0 settings it is recommended to select ‘Backup Configuration’ only.
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Utilities tab

Service tab

Restore Instrument Data from USB Drive

The Restore button opens the Restore Instrument Data window area for specifying the backup file to be
restored:

Utilities = Service = Restore Instrument Data

Select backup to restore

Time Version

2013-02-11 10:37 1.00.01.1305 |config, experiments

2013-02-11 10:37 1.00.01.1305 |config, experiments

2013-02-11 10:39 1.00.01.1305 |config, experiments

2013-02-18 14:54 1.00.00.1236 |config, experiments

2013-02-19 16:42 1.00.01.1307 |config, experiments

2013-02-19 16:47 1.00.01.1307 |config, experiments

2013-02-20 12:26 1.00.01.1307 config

he Tl e s e e T4 1E.-320 1 AN N1 1IN0 ranfin Avnariantc v

Figure 176: Restore Instrument Data window area

The list in the window area provides the date, time, version, and content of all backup files available on
the USB drive.

Restoring the configuration is only possible if the configuration has been backed up successfully before-
hand.

° LightCycler® 96 Software Version 1.0 experiment files cannot be restored in version 1.1.

Choosing Restore restores the configuration settings and experiment files from the backup directory on
the connected USB drive.

Reset Instrument to Factory Settings

The Reset button sets the instrument back to its factory settings:
» All configuration settings are reset to factory settings.

> All experiment files on the instrument are deleted.
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Service tab

5.3.4 Recalibrate Touch Screen

The Recalibrate button opens a screen which allows for recalibrating the center of the buttons on the
touchscreen.

Figure 177: Recalibrate window

To recalibrate the touchscreen

On the Service tab, choose Recalibrate.
The recalibrate screen opens, showing a cross at the top.

o Accurately tip the cross. It is then displayed on the right side of the screen.

e Accurately tip the cross again. It is then displayed in the lower left corner of the screen.

> > >
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Service tab

o Accurately tip the cross again. A screen containing an OK button is displayed.

e Choose OK.
The calibration screen closes and the Service tab is displayed using the updated touchscreen calibra-
tion.
° If you do not choose ‘OK’ during 30 seconds, the touchscreen reverts to the provious calibration
settings.
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Service tab

5.3.5 Lock Instrument for Transportation

The Lock button locks the loading module for transport. The operator is prompted to confirm that the
transport locking device is inserted. For detailed information on the transport locking device, see section

Assembling the instrument, on page 44.

Activate Transportation Lock

Please ensure that the transportation locking device is correctly
placed on the mount. Device will shut down as soon as lock is
engaged. Press OK to activate transportation lock.

Figure 178: Activate Transport Lock dialog box

It is also necessary for transport to tighten the fixation gripper on the back of the instrument. For
detailed information on the fixation gripper, see section To unpack and install the
LightCycler® 96 Instrument, on page 44.
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Alarms and messages

6 Alarms and messages

All messages, that is, software, data, and instrument messages, are logged in a message table. They are dis-
played in the alarms window area.

Alarm icon Date and time Messaie text
03-May-2012 13:53:39: 25300008 Dynamic integration was limited to maximal value.
02-May-2012 16:46:41: 26700128 Experiment validation Failed. Please review Experiment
Alarm 02-May-2012 16:46:37: 26700096 Unable to start experiment without channels.

Message type Error code
Figure 179: Alarms window area
Each message contains the following information:
» The message type: Warning or Error.
» The date and time when the error occurred.
» The error code of the message.

» The message text.

Displaying and confirming messages

The LightCycler® 96 Instrument Software provides the following options for viewing messages and
alarms in general or in detail:

» The alarms window area in the main window; see section Alarms window area, on page 226.

» The Unconfirmed Alarms tab in the Alarm History which displays all unconfirmed messages; see sec-
tion Unconfirmed Alarms tab, on page 273.

» The Confirmed Alarms tab in the Alarm History which displays all confirmed messages; see section
Confirmed Alarms tab, on page 274.

» The Detail Information window area which displays the details for a selected message; see section De-
tailed information, on page 275.
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Alarm history

6.1 Alarm history
Choosing the alarm icon in the alarms window area opens the Alarm History.
Unconfirmed Alarms tab

The Unconfirmed Alarms tab displays a summary of all unconfirmed messages.

Alarm History

Confirmed Alarms

40400095 |06-Feb-2013 16:20:49 |Unable to start experiment without programs 'New_Experiment’

40400128 |06-Feb-2013 16:20:49 [Experiment validation for experiment ‘New_Experiment’ failed. Ple...

40400094 |06-Feb-2013 16:21:05 [Experiment 'New_Experiment' has no planned measurements

40400094 06-Feb-2013 16:21:48 [Experiment 'New_Experiment' has no planned measurements

Confirm All

Figure 180: Alarm History, Unconfirmed Alarms tab

The table provides the following information:

Column Description

Alarm icon Severity of the alarm; operators can sort the log report by the severity of the alarms.
Code Error code of the message.

Date Date and time the message occurred.

Message Message text.

» For detailed information on how to work with tables, see section Working with tables, on page 228.

> For detailed information on error messages and corrective actions, see chapter Troubleshooting, on
page 293.

To confirm all unconfirmed messages

o Choose the alarm icon in the message area. The Alarm History opens.

e Open the unconfirmed Alarms tab.

e Choose Confirm All.
» The messages are removed from the list.
» The Alarm History closes.
» The alarm icon in the message area changes color to the highest level of any unconfirmed alarm.
[ |
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Alarm history

Confirmed Alarms tab

The Confirmed Alarms tab displays a summary of all confirmed messages.

Alarm History

Unconfirmed Alarms

40400055 [10-Jan-2013 13:31:34  [Error loading 'Demo_Endpoint Genotyping.lc96p". Experiment w...

40400055 [10-Jan-2013 13:31:35 [Error loading 'Demo_Multi Colorlc86p'. Experiment will be r...

40400055 [10-Jan-2013 13:31:36  [Error loading 'Demo_Rel Quant Dual Colorlc96p'. Experiment ...

40400058 [17-Jan-2013 17:30:37 |Could not create experiments folder '%1"'

40400058 [18-Jan-2013 09:13:00 |Could not create experiments folder '%1"'

B B> BB B

40400058 (23-]Jan-2013 14:32:27 |Could not create experiments folder '%1"'

Figure 181: Alarm History, Confirmed Alarms tab

-

The table provides the following information:

Column Description

Alarm icon Severity of the alarm; operators can sort the log report by the severity of the alarms.
Code Error code of the message.

Date Date and time the message occurred.

Message Message text.

» For detailed information on how to work with tables, see section Working with tables, on page 228.

> For detailed information on error messages and corrective actions, see chapter Troubleshooting, on
page 293.
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Detailed information

6.2 Detailed information

Choosing a message in the alarms window area or in the Alarm History opens the Detail Information win-
dow area, which displays the details for a selected message:

Detail Information

Message: Experiment 'New_Experiment' has no planned measurements

Time: 06-Feb-2013 16:21:48

Code: 40400094 Source: Userinterface

Check the experiment settings.

Figure 182: Detail Information window area

To confirm a single message

0 Choose the corresponding message in the alarms window area or in the Alarm History. The Detail Infor-
mation window area opens, displaying detailed information for the selected message.

e Choose Confirm.
» The Detail Information closes.

» The message is removed from the alarms window area.
» The alarm icon in the message area changes color to the highest level of any unconfirmed alarm.
[ |
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Help browser

7 Help browser

The Help button in the global action bar opens the help browser of the LightCycler® 96 Instrument. The
help browser provides information on the currently open tab of the LightCycler® 96 Instrument Software
(in this example, the Service tab help text is shown).

Help = Utilities: Service Tab

1.4.1 Utilities: Service tab

On the Service tab, you access the functions for managing the
LightCycIer® 96 Instrument.

To activate/deactivate the Axeda client and to choose the data to be
exported.

To back up the configuration to a USB drive

To restore the configuration from the USB drive
To reset the instrument to factory settings

To export the service log files to the USB drive

m To prepare the instrument for transportation

Back

o mmne

Figure 183: Help browser

The buttons in the help browser provide the following functions:

Button Description

Changes to the previous visited page.
Changes to the next visited page.
Opens the table of contents.

Opens the "Help on help" text.

Ty Closes the help browser.

IE@E@

Links

Links in the help text are indicated by an arrow button. The help browser provides two types of links:

Link Description

Bold continuous text  An arrow pointing right indicates a link to a related topic. The bold text shows
the link target.

Choosing the button switches to the other text.
Bold continuous text An down arrow indicates hidden text. The bold text shows the subkect of the
hidden text.
» Choosing the button displays the hidden text.
» Choosing the button again hides the displayed text.
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General maintenance

Cleaning and care

This chapter provides basic cleaning instructions and describes how to exchange fuses and dust filters of
the LightCycler® 96 Instrument.

1 General maintenance

The LightCycler® 96 Instrument is maintenance-free.
Precautions

The area around the LightCycler® 96 Instrument should be checked regularly to ensure that the air flow
is unrestricted and that books, papers, or other items are not interfering with the air flow. For detailed
requirements, see section Installation requirements, on page 42.

Cleaning instructions

Caution!
Do not clean the LightCycler® 96 Instrument when it is plugged in.

Caution!

As with all potentially biohazardous specimens, universal safety precautions should be taken when
handling and processing samples. Spills should be immediately disinfected with an appropriate disin-
fectant solution to avoid contamination of laboratory personnel or equipment. Handling and disposal
of infectious material should be performed according to local safety guidelines.

2
é Caution!
Do not pour fluids into the loading module, thermal block cycler, or the interior of the instrument.

General cleaning
Regular cleaning of the LightCycler® 96 Instrument and accessories is not required.

Use only the detergents recommended below for cleaning.

To clean the housing

o Switch off the instrument.

e Clean the housing of the instrument with a mild commercial detergent.

If necessary, use 70% ethanol to disinfect the instrument housing.
Do not aim sprays directly at the instrument, as malfunctions of the electronics may occur.
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Cleaning instructions

To clean the touchscreen

o Switch off the instrument.

e If the display is contaminated, gently wipe it with a dry, soft, lint-free or microfiber cloth.
If the display is still not completely clean, moisten the cloth with one of the following solvents:
» Isopropyl alcohol
» Ethyl alcohol

@ Other solvents could damage the polarizer. Especially, do not use water, ketone, or aromatic sol-
vents.

Wipe the screen in a gentle motion to remove dust, oil, or fingerprint smudges.
Do not spray cleaners directly onto the touchscreen.

[
To clean the thermal block cycler
o Switch off the instrument.
e Clean the thermal block cycler with a mild commercial detergent.
If necessary, use 70% ethanol to disinfect the thermal block cycler.
Do not aim sprays directly at the instrument, as malfunctions of the electronics may occur.
[ |

To clean the multiwell plate mount

o Eject the loading module and switch off the instrument.

e Pipette 125 pl of 70% ethanol or isopropanol into each well.
Do not aim sprays directly at the instrument, as malfunctions of the electronics may occur.

Make sure that no liquid passes between mount and cover, as malfunctions of the electronics may
occur.

Take care not to destroy the block coating, for example, by scrubbing with sharp edged or pointed
objects.

After waiting 15 minutes pipette up and down several times.

Remove the liquid.

Let the multiwell plate mount dry before using it again.

0000

Close the loading module and switch on the instrument.

280
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3 Unlocking the loading module

The loading module of the LightCycler® 96 Instrument is locked after loading the multiwell plate and
during the subsequent experiment run. It is unlocked when the experiment run is finished.

If the loading module is stuck, for example, after an experiment run, the operator can unlock it using the
hexagon socket screw on the back of the instrument.

Hexagon socket screw

Figure 184: Lightl::ycler® 96 Instrument back view with hexagon socket screw

o To gain access to the hexagon socket screw, operators must first remove the cover.

To unlock the loading module

o Switch off the instrument and unplug the mains power cable.

e On the back of the instrument, release the cover of the hexagon socket screw.

e Use a 5.0 mm hex key to unlock the loading module:
To open the loading module, turn the hex key counter-clockwise.

4

° The hex key is not part of the LightCycler® 96 System Package.

> > >
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Unlocking the loading module

° Turn the hex key clockwise, to close the loading module again.

e Restart the instrument to verify that the loading module is in the correct position.

ALY
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4 Exchanging the ventilation dust filters

The electronic rack of the LightCycler® 96 Instrument is cooled by ventilation. The ventilation inlet is
located in the lower right corner of the right side of the instrument. To avoid any contamination of the
instrument interior by dust particles, this ventilation inlet is fitted with a dust filter. Two replacement dust
filters come with the LightCycler® 96 System Package.

The dust filter should be checked and cleaned or exchanged when dusty. You can order replacement
dust filters from your local Roche Diagnostics representative.

To exchange the ventilation dust filter

o Remove the cover of the ventilation inlet.

o Remove the ventilation dust filter carrier.

Cleaning and care




Exchanging the ventilation dust filters

e Remove the used dust filter from the carrier and insert a new filter.

° Replace the dust filter carrier on the ventilation inlet.

e Close the cover of the ventilation inlet.

284
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5 Handling fuses

The LightCycler® 96 Instrument contains two types of fuses:
» Three circuit breakers on the back of the instrument.

» Two electrical backup fuses for the mains power supply (115 V/230 V).
Circuit breakers

The circuit breakers on the back of the instrument can have the following states:

Circuit breaker status  Description

Switch in place The fuse is working properly.

Switch tripped The fuse has blown and the circuit is interrupted.
The operator can close the circuit by resetting the switch.

Figure 185: Circuit breakers
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Electrical fuses

These fuses must be exchanged by the operator when they are blown. The
LightCycler® 96 System Package includes a pack of replacement fuses.

o Disconnect the instrument.

e Remove the fuse holder from its fuse chamber.

Exchange the blown fuse with a replacement fuse.

Place the fuse holder back in the chamber.
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Placing the transport locking device, if the instrument initializes

6 Packing the instrument for shipping

To prepare the LightCycler® 96 Instrument for transportation:
> Place the transport locking device. For detailed information, see the following sections:
» Placing the transport locking device, if the instrument initializes, below.
» Placing the transport locking failure state foam, if the instrument does not initialize, on page 289.

> Pack the instrument. For detailed information, see section Packing the instrument, on page 290.

6.1 Placing the transport locking device, if the instrument initializes

If the LightCycler® 96 Instrument initializes correctly, proceed as follows:

o Once the instrument has been successfully initialized, choose the Eject button on the touchscreen to
release the loading module.

®

Eject

The loading module is ejected.

LightCycler® 96

\

e Manually pull the loading module completely out of the instrument.

e Place the transport locking device onto the mount.
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Packing the instrument for shipping

Placing the transport locking device, if the instrument initializes

° Push the loading module back.

e On the touchscreen, open the Utilities tab and then the Service tab.

Overview Run Editor Raw Data

Instrument Configuration
Axeda Service Client Client down
Export Service Log Files to USB Drive Export Log Files

Backup Instrument Data to USB Drive

Restore Instrument Data from USB Drive

Reset Instrument to Factory Settings

Recalibrate Touch Screen

Lock Instrument for Transportation

Choose the Lock button next to Lock Instrument for Transportation.

You are prompted to confirm that the transport locking device is inserted.
Choose Ok.
° The instrument will be set to transport condition. This will take up to 5 minutes.

00

e Switch off the instrument once you are requested to do so.
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Placing the transport locking failure state foam, if the instrument does not initialize

6.2 Placing the transport locking failure state foam, if the instrument
does not initialize

If the LightCycler® 96 Instrument fails to initialize, proceed as follows:

o Switch off the instrument.

o Manually pull the loading module completely out of the instrument.

e Place the transport locking failure state foam onto the mount.

You can request the transport locking failure state foam from your local Roche Diagnostics repre-
sentative.

° Push the loading module back.
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Packing the instrument

6.3 Packing the instrument

To pack the instrument, ensure that you have placed the transport locking device or the transport locking
failure state foam.

o Use the Roche shipping box with the protective foam parts. If you have already disposed of the box or
your box looks different from the one described below (LightCycler® 96 Instrument Version 1.0), you
can request it from your local Roche Diagnostics representative.

o Unplug the mains power cable.

o Fully tighten the fixation gripper on the back of the instrument. Turn the screw clockwise.

The fixation gripper is a new device that was introduced for transport protection reasons. It is not
present in older hardware versions. If the gripper is not available, proceed with the next step.

e Place the bottom part of the box on a solid leveled surface and insert the biggest foam part at the bot-
tom.

> > >
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Packing the instrument

o Lift the LightCycler® 96 Instrument by holding it on the left and right sides and place it inside the box.
To carry and lift the instrument, only use the recessed grips on the left and right sides of the instru-
ment base plate.

Caution:
Due to the weight of the instrument, two persons may be needed to lift it.

e Place the remaining foam parts on top of the instrument.

o There is no need to send any accessory or accessory box with the instrument.

e Cover the instrument with the top of the box.

> > >

Cleaning and care




Packing the instrument for shipping

Packing the instrument

o Use the plastic clamping pieces to fasten the box top onto the box bottom.
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System messages and errors

Troubleshooting

This chapter provides the messages from the LightCycler® 96 Instrument together with possible causes
and corrective actions. It also describes how to use the remote service of the
LightCycler® 96 Instrument Software.

1 System messages and errors

The messages and errors which may potentially occur on the LightCycler® 96 Instrument are listed in the
tables below. For each message, the probable cause and corrective action typically required for solving the
problem are shown. Contact your local Roche Diagnostics representative for troubleshooting assistance.

When an error occurs, always export the instrument log files to a USB drive and keep the data ready
for the Roche field service engineer. For detailed information on exporting the log files, see section
Export Service Log Files to USB Drive, on page 266.

Data obtained from a run where a system message appeared should be evaluated carefully. If the valid-
ity of the results is doubtful, repeat the run.
The LightCycler® 96 Instrument Software issues the following message types:

» Information to support the operator. These messages are not displayed in the message window area
and need not to be confirmed. They are only written to the log file for later analysis.

» Warnings which do not stop the task completing. The system may continue working, but not with full
performance, or may run into problems later.

» Errors which stop the task completing. The system will stop performing some actions if the operator
does not intervene.

Warnings and errors are displayed in the message area of the status bar. For detailed information on dis-
playing and confirming messages, see section Alarims and messages, on page 272.

Error code Module Type Message text Corrective action

17100256 SMStage Error Parameters out of range. » Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-

sentative.
17100272 SMStage Error The port is not mapped on  » Restart the instrument.
the specified device. > If the error persists, inform your
local Roche Diagnostics repre-
sentative.
17100512 SMStage Error The specified port is already » Restart the instrument.
created. » If the error persists, inform your
local Roche Diagnostics repre-
sentative.
17100513 SMStage  Error The command can't be per- » Restart the instrument.
formed because the port . f the error persists, inform your
was not created. local Roche Diagnostics repre-
sentative.
17100514 SMStage Error The specified input port is » Restart the instrument.
used. > If the error persists, inform your
local Roche Diagnostics repre-
sentative.
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Error code Module
17100545 SMStage
17100549 SMStage
17100551 SMStage
25300003 Analytical
Cycler
25300004 Analytical
Cycler
25300005 Analytical
Cycler
25300008 Analytical
Cycler
253000014  Analytical
Cycler
253000017  Analytical
Cycler
253000018  Analytical
Cycler

296

Type Message text

Error The command can't be per-
formed, because the SM is
not initialized.

Error Maximum number of steps
reached while initializing.

Error Initposition is out of range.

Warning Cycles can only be added
during measurement.

Warning LED intensity <name>' for
filter <name> is to low!
Minimum is <nr>?.

Warning Measurement time expired!

Warning Dynamic integration time for
filter <name>' limited to
<nr>2 ms.

Error Module state change
<name>' => <name>'
failed!

Error Cover drive is open or in
maintenance mode!

Error Cover drive open command

ignored as current cover
state is <name>'!

Corrective action

p Restart the instrument.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

p Restart the instrument.

» Tighten the hexagon socket
screw (turn clockwise) on the
back of the instrument; see sec-
tion Unlocking the loading mod-
ule, on page 281.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

p Restart the instrument.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

» If the maintenance mode is acti-
vated, tighten the hexagon
socket screw (turn clockwise) on
the back of the instrument; see
section Unlocking the loading
module, on page 281.

» If the error persists, inform your

local Roche Diagnostics repre-
sentative.

p Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.
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Error code Module Type Message text Corrective action
25700009 CoverDrive  Error Screw on the back was The operator can unlock the loading
released. module using the hexagon socket

screw on the back of the instrument.
In this case the loading module can-
not be driven by the motor; see sec-
tion Unlocking the loading module,

on page 281.
25700010 CoverDrive  Error Cover drive over press with > Restart the instrument.
2
<nr>* steps. > If the error persists, inform your
local Roche Diagnostics repre-
sentative.
25700014 CoverDrive  Error Reading motor resistance » Restart the instrument.
failed! » If the error persists, inform your
local Roche Diagnostics repre-
sentative.
26400272 Optics Error LED temperature is too » Switch off the instrument and
Control high. cool it down.

» Check whether the room tem-
perature is within the specifica-
tion; see section Environmental
parameters, on page 25.

» If the error persists, inform your
local Roche representative.

26400273 Optics Error LED temperature measuring » Restart the instrument.
Control not possible because of NTC ). |t the error persists, inform your
circuit overload. local Roche Diagnostics repre-
sentative.
26400300  Optics Error PCB Optics Control Read/  » Restart the instrument.
Control Write Error. > Export the log files; see section

Lock Instrument for Transporta-
tion, on page 271.

» Perform a reset to factory set-
tings; see section Backup/
Restore/Reset, on page 267.

» If the error persists, inform your
local Roche representative.

26400301 Optics Error Photometer has unknown » Restart the instrument.

Control datastructure. » Export the log files; see section
Lock Instrument for Transporta-
tion, on page 271.

» Perform a reset to factory set-
tings; see section Backup/
Restore/Reset, on page 267.

» If the error persists, inform your
local Roche representative.

26400302 Optics Error Error while comparing » Restart the instrument.
Control checksum of PCB Optics » Export the log files; see section
Control. Lock Instrument for Transporta-

tion, on page 271.

» Perform a reset to factory set-
tings; see section Backup/
Restore/Reset, on page 267.

» If the error persists, inform your
local Roche representative.
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Error code Module Type Message text Corrective action
26400310 Optics Error Timeout while controlling » Restart the instrument.

Control Thermocycler. b If the error persists, inform your
local Roche Diagnostics repre-
sentative.

26400311 Optics Error Error during communica- » Restart the instrument.
Control tion with Thermocycler > If the error persists, inform your
(CSM). local Roche Diagnostics repre-
sentative.
26400312 Optics Error Error during communica- » Restart the instrument.
Control tion with Thermocycler > If the error persists, inform your
(FWR). local Roche Diagnostics repre-
sentative.
26500001 Message Error Hardware error received » Restart the instrument.

Broker from firmware. > If the error persists, inform your
local Roche Diagnostics repre-
sentative.

26500002 Message Error Transit error information to  » Restart the instrument.

Broker parent module. b If the error persists, inform your
local Roche Diagnostics repre-
sentative.

26500004 Message Error Procedure could not be exe- P Restart the instrument.
Broker cuted - csm is in wrong > If the error persists, inform your
state. local Roche Diagnostics repre-
sentative.
26500005 Message Error Unhandled error. > Restart the instrument.

Broker » If the error persists, inform your
local Roche Diagnostics repre-
sentative.

26500006 Message Error Generic error sent by a csm. P Restart the instrument.

Broker > If the error persists, inform your
local Roche Diagnostics repre-
sentative.

29200769 Block Error Cover heater temperature » Reload the

cycler out of range LightCycIer® 96 Instrument

Software.

» If the error persists, inform your
local Roche Diagnostics repre-

sentative.
29200770 Block Error Cover control sensor » Reload the
cycler defective/out of range LightCycIer® 96 Instrument
Software.

» If the error persists, inform your
local Roche Diagnostics repre-

sentative.
40400007 Instrument  Error Error saving 1c96 file to Inform your local Roche Diagnostics
software <name>'. representative.
40400011 Instrument  Error File could not be removed:  Inform your local Roche Diagnostics
software <name>'. representative.
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Error code Module

40400012

40400015

40400016

40400017

40400018

40400019

40400020

40400021

40400024

40400026

40400051

40400052

40400058

40400059

40400060

40400061

40400063

40400065

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Troubleshooting

Type Message text

Error File could not be opened:
<name>'.

Error Could not create temporary
directory <name>'.

Error Error unzipping: <name>'.

Error Cannot open Ic96 main xml
file: <name>'.

Error Cannot read Ic96 from main
xml file as dom document:
<name>'.

Error Cannot open Ic96 extension
file: <name>'.

Error Cannot read Ic96 extension
as dom document:
<name>'.

Error Cannot open experiment
<name>'.

Error Error deleting temporary file
for clean overwrite:
<name>'.

Error Could not create archive:
<name>'.

Error Error while creating new
experiment <name>'.

Error Error while copying
<name>'.

Error Could not create experi-
ments folder <name>' on
device.

Error Error opening drawer...

Error Error aborting experiment...

Error Instrument could not start
experiment.

Error No experiment selected to
load...

Error Error while saving experi-

ment <name>'.

Corrective action

» Open the experiment with the
LightCycIer® 96 Application
Software.

» Inform your local Roche Diag-
nostics representative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche represen-
tative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics
representative.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics

representative.

» Create a new experiment.

» Inform your local Roche Diag-
nostics representative.

» Use a different USB drive.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Inform your local Roche Diagnostics
representative.

Inform your local Roche Diagnostics
representative.

Select an experiment to be loaded.

Inform your local Roche Diagnostics
representative.




System messages and errors

Error code Module Type Message text Corrective action
40400066 Instrument  Error Error while adding 10 cycles Inform your local Roche Diagnostics
software to current loaded experi- representative.
ment...
40400067 Instrument  Error Error while adding 10 cycles Inform your local Roche Diagnostics
software to current loaded experi- representative.
ment...
40400070 Instrument  Error Instrument could not exe- Inform your local Roche Diagnostics
software cute experiment: <name>'. representative.
40400071 Instrument  Error Could not save experiment  Inform your local Roche Diagnostics
software to xml: <name>'. representative.
40400072 Instrument  Error Instrument could not abort  Inform your local Roche Diagnostics
software current experiment. representative.
40400073 Instrument  Error Instrument could not open B Check that the loading unit is
software drawer. not locked; see section Unlock-
ing the loading module, on
page 281.

» Restart the instrument.

» If the error persists, inform your
local Roche Diagnostics repre-

sentative.
40400074 Instrument  Error Error while adding 10 cycles Inform your local Roche Diagnostics
software to current loaded experi- representative.
ment.
40400078 Instrument  Error Predefined programs file Inform your local Roche Diagnostics
software doesn't exists: <name>'. representative.
40400079 Instrument  Error Cannot open Predefined Inform your local Roche Diagnostics
software programs file: <name>'. representative.
40400080 Instrument  Error Cannot read Predefined Inform your local Roche Diagnostics
software programs as dom docu- representative.
ment: <name>'.
40400086 Instrument  Warning Failed to start remote moni- P Check the network connection.
software toring server: b Call your local Roche represen-
tative.
40400093 Instrument  Warning Unable to start processed Use a non-executed experiment.
software experiment. Experiment has
to be unprocessed:
<name>'.
40400094 Instrument  Warning Experiment <name>' has Check the experiment settings.
software no planned measurements.
40400095 Instrument  Warning Unable to start experiment  Check the experiment settings.
software without programs:
<name>'.
40400096 Instrument  Warning Unable to start experiment ~ Check the experiment settings.
software without channels: <name>'.
40400097 Instrument  Warning Unable to start experiment ~ Check the experiment settings.
software <name>' with empty pro-
grams.
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Error code Module

40400100

40400106

40400107

40400110

40400111

40400114

40400120

40400122

40400128

40400131

40400133

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Instrument
software

Troubleshooting

Type

Error

Error

Error

Error

Warning

Error

Error

Error

Warning

Error

Error

Message text

Error while sending mail:
<name>'.

Cannot create new experi-
ment '%1' since it already
exists.

Error while creating new
experiment.

Error while adding 10 addi-
tional cycles to experiment
<name>'.

Error while saving experi-
ment <name>' to USB
device.

Saving experiment
<name>' to USB device
failed and could not be
recovered.

Hardware error occured.
Operation Aborted.

lllegal ramp rate detected in
program <nr>? at step
<nr>2, Ramp rate was set to
<nr>?.

Experiment validation for
experiment <name>' failed.
Please check experiment
before starting again

Error exporting logfiles.
Maybe usb device is full or
has wrong permissions.

Error exporting system
backup. Maybe usb device
is full or has wrong permis-
sion.

Corrective action

| 2
| 2

>

Try again.
Check the network connections;

see section Network Information,
on page 257.

Check the email configuration;
see section £mail Information, on
page 259.

Inform your local Roche repre-
sentative.

Use different experiment name.

Restart the instrument.

If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Inform your local Roche Diagnostics
representative.

>
| 2

v

Try again.
Use another USB drive.

Try again.
Use another USB drive.

Restart the instrument.

If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Check the experiment definition.

If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Check the experiment definition.

If the error persists, inform your
local Roche Diagnostics repre-
sentative.

Try again.

Check the USB drive status for
permissions and free disc space.
Use another USB drive.

Try again.

Check the USB drive status for
permissions and free disc space.
Use another USB drive.




System messages and errors

Error code Module Type Message text Corrective action
40400144 Instrument  Error Parsing failed for experi- Please delete the experiment.
software ment: <name>'. Experiment

will not be loaded.

40400145 Instrument  Error Could not copy experiment P Try again.
software <name>' to storage loca- ). Check the USB drive status for
; 1
tion <name>'. permissions and free disc space.

> If the error persists, inform your
local Roche Diagnostics repre-

sentative.
40400147 Instrument  Error Error removing faulty file » Restart the instrument.
software <name>'. > Try again.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

40400167 Instrument  Error Failed to write file <name>'. Inform your local Roche Diagnostics
software representative.
40400168 Instrument  Warning Failed to automatically » Check the automated backup
software backup experiment. configuration and network con-
nection; see sections Automated
Backup to Network Share, on
page 263 and Network Informa-
tion, on page 257.

> If the error persists, inform your
local Roche Diagnostics repre-
sentative.

40400169 Instrument  Warning Error while copying email > Restart the instrument.
software attachment of experiment ), Ty again.
<name>' to temporary o
. » If the error persists, inform your
location. . .
local Roche Diagnostics repre-
sentative.
40400170 Instrument  Warning There are more than <nr>?> Remove experiments from the inter-
software experiments in internal nal memory or the USB drive; see
memory and USB drive. section Overview tab, on page 237.
Some experiments will not
be shown.
40400171 Instrument  Error Software update can not be > Ensure you have located the
software applied. installation file on the top level of
the USB drive.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.

40400172 Instrument  Error Internal Connection Error. » Restart the instrument.
software > If the error persists, inform your
local Roche Diagnostics repre-
sentative.
40400173 Instrument  Error Acquisition interval must be B Check the acquisition interval;
software greater than 0. see section Measurement tab, on
page 242.

» If the error persists, inform your
local Roche Diagnostics repre-
sentative.
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Error code Module Type Message text Corrective action
40400174 Instrument  Error Cannot handle pause or » Restart the instrument.
software lidOpen. » If the error persists, inform your
local Roche Diagnostics repre-
sentative.

1. <name> here represents a placeholder for the name provided in the message on the LightCycIer® 96 Instrument
touchscreen.

2. <nr> here represents a placeholder for the number provided in the message on the LightCycIer® 96 Instrument
touchscreen.

Troubleshooting




Remote service

2 Remote service

The LightCycler® 96 Instrument Software includes the Axeda client, which enables an operator to allow
remote access by a Roche field service engineer via the Axeda web portal. The application provides a data
export function to a shared export folder.

The Axeda client is preinstalled on the LightCycler® 96 Instrument, but has to be configured by a Roche
field service engineer before it can be activated. The application is only active after the operator has man-

ually started it. The operator can continue working without restrictions, even if the client is enabled.

The application provides secure connectivity to Roche only. It does not connect to any non-Roche sys-
tems.

To configure the Axeda client

o The Axeda client should only be activated when this is requested by a Roche field service engineer.

Switch on the instrument.

On the touchscreen, open the Utilities tab.

Open the Service tab.

Overview Run Editor Raw Data Utilities

Instrument Configuration

Axeda Service Client Client down

Export Service Log Files to USB Drive Export Log Files
Backup Instrument Data to USB Drive

000

Restore Instrument Data from USB Drive Restore

Reset Instrument to Factory Settings

Recalibrate Touch Screen Recalibrate

Lock Instrument for Transportation Lock

o To activate the Axeda client, choose the tools button next to the Axeda Service Client down field.
The Axeda Client Configuration window area opens.

e Choose Activate.

Utilities > Service > Axeda Client Configuration

rAxeda Client Activation

Activate Deactivate

Axeda Client Status

Current Status Offline
Automated Deactivation

Data Transfer

 Export User Data to Axeda

’_ Experiments ’_ Configuration Files
Export
’_ Log Files

> > >
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e Choose the data to be exported to the shared export folder.
For detailed information on the configuration parameters, see section Axeda Service Client, on page 264.

To export the files to the shared export folder, choose Export.

Choose Back to close the window area.

(=

Troubleshooting
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Ordering information

Appendix

1 Ordering information

Roche Applied Science provides a large selection of isolation reagents and systems for life science research.
For a complete overview of related products and guides, please visit our Special Interest Site for Real-Time
PCR Systems at www.lightcycler96.com.

Appendix



http://www.lightcycler96.com
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2 Index

Symbols
196 . 113
1COOD .t 113, 229
LCOOU ..o 113, 229
TAML i 113
Numerics
2 step amplification program .................. 137, 246
3 step amplification program .................. 137, 246
A
ADOTt BUtton .....ccoevviriiiciiiricece 225
Abs Quant Settings dialog boX...........cccevenenne. 167
Absolute quantification ..........c.ceceeveiennens 71, 166
All Datatab ..o 171
amplification curves...........ccecvvevreeenns 169
analysis Settings .........coeevvevrinerieenenn. 167
Cqbars....cceceeieienieese e 175
Efficiency.....cccccoeeivinincniiiee 167
heat map ...coccovvieiieee 170
Maximal Cq ..ccvvvrveeeiceieee, 167, 188
Minimal EPF ........ccoiiiiinin 168, 188
Minimal Slope.......cccccovverieennne. 167, 188
minimum EPF threshold...................... 169
result table..........coooniiiiii 171
standard curves .........ccocccveininenieinnnn 174
Statistic Data tab .......cccccvciniinenieinnn 173
AC e 15
Access to the instrument ...........cccecevcvrenecnenenn. 43
Acquisition Mode
application software ...........cccocerereeenns 139
instrument software ..........cc.coeeeveernnnn. 249
Activate Transportation Lock dialog box ........ 271
Add 10 cycles.....coeininiiiiiirieeeeee 251
Add Analysis ICON ......couerverririieieireeeee e 96
Add Instrument dialog box ........cccocvviriernnnnnn. 126
Adding
email address........cocovvveiiiiineneinn, 260
INSTIUMENT .. 126
POSIHIONS.....veiiieie et 101
program, application software ............. 136
program, instrument software.............. 246
Alarm HiStOry ..ccoovviriiiciiinccncseeee 273
AJArmS ..o 272
alarm history .......cooovvvecnninceee 273
Confirmed Alarms tab..........c.ccceenen. 274
confirming .......cccovvvvvvvevvninnnnnn. 273,275
detailed information ..........c.ceceevevnunn. 275
displaying ........cccecvinineiininieeee 272
ICOIS ..t 226
Unconfirmed Alarms tab ..................... 273
All Data tab
absolute quantification...........cc.cceeeuees 171
relative quantification ..........cccoocevvenees 182

Amplification curves

absolute quantification...........cc.cccueunee. 169
endpoint fluorescence ..........c.coccereenenn. 70
endpoint genotyping...........ccoceeeeeruenn. 195
qualitative detection..........cccccuee 189, 217
Raw Datatab........ccooooiiiiiii 161
relative quantification ...........c.ccceeenee. 179
Tm calling ......cccooviiiiiiiiiice 206
Analysis principles...........ccooiiiiiiiniiicic 68
absolute quantification...........cc.ccceeeeee. 71
color compensation............ccccccvceenccnns 68
endpoint genotyping...........ccoceeeeveeeunnn 78
high resolution melting.............c..c.c....... 81
qualitative detection........c.ccevevinerrnnnne 77
quantification..........cccoooeeeiciiiicincens 68
relative quantification ...........cccocceeeeeueee. 72
Tm calling ... 79
Analysis Settings iCON .......ccoceorrueerieresercees 96
Analysis tab ... 162
absolute quantification...........cc.ccceeunee. 166
creating analysis ............cccccooenricinen. 164
endpoint genotyping...........ccoceeecveuenn. 193
exporting results............cccoevrrriccnenn. 218
high resolution melting........................ 207
qualitative detection..........ccccevvrerenee. 186
relative quantification ...........c.ccceeeeee. 176
SECLIONS ..t 163
shortcut menu.......ccccovvvervcicncnennnn, 163
Tm calling ......cccooviiiiiiiiiice 200
tool bar icons ......coeevveiiriiiinis 163
Area Marker iCON ......c.coovevveiiniiiicic e 106
Assembling the instrument ... 44
Assign Group by Line Segment icon................ 107
AT/GC i 15
Auto Standard Curve dialog box..................... 151
Automated backup icon ..........cccccrceiriinnnnne. 223
Automated Backup to Network Share window area
........................................................................ 263
Axeda client.....cccoeeeeeeieeeeeeee e 265, 304
Axeda Client Configuration window area .............
................................................................ 265, 304
Axeda client iICOM ....oovvrveeeiriiieisceeeeee 223
B
Backup Instrument Data window area............. 267
Block cycler cover.......ooiiiininiiiiiicee 33
Block cycler unit.........cooeveeeiirineiiniceeen 33
Bread crumb navigation...........ccccceeverencennens 224
Buttons
application software ............ccoceverreenennn. 98
instrument software ...........cocoeeeveernnn. 227
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C
Call
NEGALIVE ... 69
POSIEIVE. .. 69
Cancel ZoOm iCON ......cveeiiriiineie e 107
CCD ottt 15
CCD CAMEeTA....evieerieeiree et 37
Circuit breakers.........oooveriiiiiniiie e 285
Cleaning .........coveveeirirenieieine e 279
ACCESSOTILS ...veuveerierieteeiee e 279
INSEIUMENT .ot 279
instrument housing..........ccoccceeveninenne 279
multiwell plate mount..........c.ccceenne. 280
thermal block cycler.........coceovivininenne 280
toUuChSCreen . ...ccvvvvvivirieiiieseeeee e 280
Clear WellS .....ooveeeeeeieeee e 153, 165
Close Experiment iCOn .........cccveeevuererenceenennens 96
Color compensation..........c.coeeveerienesenieenenneas 68
Column Selector dialog boxX .........ccccevirinnennne 103
Combined call heat map .........ccccoovreenne 77,190
Compatibility .....ccoovririiiiiierce e 62
COonCentration .........ccceeeververiennieene e 146
(703 076 18T} s B RR 146
Configuration tab.........cccceceeriinineiniiiee 256
Automated Backup ......ccccoovrviiinnnnne 263
Device Name/Hostname.............c........ 257
Email Information .........cccooeeveeiennnnn. 259
Network Information................... 257, 258
Remote Monitoring ..........ccceveveeenunnne. 262
Confirmed Alarms tab..........c.ccoooiiiiinnnnnnne 274
Confirming alarms..........ccccccvvvrenenennnnn. 273,275
Cooling Program..........ccceeveererrenrerennenns 137, 246
Copying
experiment, application software.......... 114
experiment, instrument software.......... 231
GIAPNS Lo 108
heat Maps......ccooereierieeiesereee e 110
sample data .......coceviiiiiiiie, 156
tables . .vviiiiiiee 101
Correlation Coefficient ..........cccceevrvrenienennns 71
G eveerenrene ettt 15, 69
calculation........ccooovviiieiiiine 69
predefined fluorescence values............... 70
Cq Bars
absolute quantification..........c.ccceeunee. 175
relative quantification ..........ccccceeeveenne. 185
Create New Analysis dialog box ..........c.cocveeee. 164
Creating
ANALYSIS ..ot 164
experiment, application software.......... 113
experiment, instrument software.......... 229
replicate Group .......oceeveerereeeenenenns 147
standard curves ........c.ccecevvninienenenne, 151
Crossing point (Cp) see Cq
CSV e 15
CY5 et 15
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D
A SDNA .o 81
Data Visualization dialog box ........cccccocvnree. 180
Data Visualization icOn .........ccecevvrereeieenennne. 107
Date/Time configuration window area ........... 255
Default directory .......cocvevveveinineenineen 134
Delete Analysis iCONS.........cccveeirinenerinceninnenen. 96
Deselecting
table items, application software.......... 101
table items, instrument software........... 228
WeLS .o 111
Detail Information window area..................... 275
Detection channels............cooveverineiiciiennnnne 38
Detection format.........ccooevvreeienenenceiesene 64
Integration Time, application software 142
Integration Time, instrument software.......
...................................................... 242,244
Melt Factor, application software......... 142
Melt Factor, instrument software..242, 244
Quant Factor, application software...... 142
Quant Factor, instrument software...... 242,
244
setting, application software................. 141
setting, instrument software................. 243
Detection Format dialog box
application software..........ccccoveveeenennne. 141
Detection Format window area
instrument software ...........c.ccocveeeennenne. 243
Detection Unit .......ccceeveereeneenieenee e 35
CCD CAMEeTA ..veeiiiieree e 37
filter module ........cccovviiiiiiiiiie 36
filter Set ...oeveririricie e 26
filter wheel ........cccoeoiiiiiiiie 36
optic module.........cccooovviiiiiiiiie 35
SPeCfiCations........ceverueriereeie e 26
Device Name/Hostname window area............ 257
DHCP ..ottt 15, 55, 257
Difference plot .......cccoovveeieriniiieereie 83,215
Dimensions of the instrument .............ccccceeuee. 43
Displaying alarms...........ccoeevevnineevennennnenn 272
Disposables .........cccoiiiieiiniieiee e 39
LightCycler® 480 Multiwell Plate 96 ...... 39
LightCycler® 480 Sealing Foil................. 39
LightCycler® 8-Tube Strips.........c.ccoueuu. 39
DINS e 15
Drawer see Loading module
ASDNA ..o 15
Duration
application software..........ccccovveeenennne. 139
instrument software ...........c.ccocveeeenenne. 249
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E
E s 15
Edit Instrument dialog box .......c.cccovvrircnnncne 126
Editing
input fields, application software ........... 98
input fields, instrument software ......... 227
table cells......coonininieiie 102
Efficiency
absolute quantification...........cc.cceeeuees 167
relative quantification ..........cccoocevvenees 177
Eject Dutton ......c.ccveivinciiiiiccccn e 225
Electrical fuses.......c.ccoovreeiienenieiieieseseieene 286
Email address
experiment, application software ......... 134
experiment, instrument window area .. 259
PDF email report.......ccccoeveeenenenennnns 260
SMTP Settings .......cccceevverereenirnenennns 261
Email Information window area...................... 259
Emission filter ....ccoovvveeeeeeeieeeeeeeeeeeeeeee 36, 38
Endpoint fluorescence..........ccooevevenenencnnennn. 70
Endpoint genotyping..........ccooevevveenennennes 78,193
amplification curves...........ccecvvevreeenns 195
ANGLES . 194
grouping samples .........c.coeveecvnineniennn. 78
heat map ...coccovvieiieee 198
Pos./Neg. Threshold...........c..ccccceenns 194
result table........ocooiiiiiiie 199
scatter plot.......covveeereneiicee 78, 196
SELLINGS ..veveieeie e 194
Endpoint Genotyping Settings dialog box....... 194
Environmental requirements .............c.cccoeeeenee. 25
EPF .ot 15,70, 193
Error bars ......coooeeeeiiiiiieece 181
Error calculation...........coeoeviniiiiincicicen, 75
Error codes .......oooeiiiinieieieniicee e 295
Ethernet interface ......cccovveeveeeeeiveeciieeneenn. 26, 31
Ethernet network connection..........c.ccoccveeueenee. 55
Ethernet network icon..........ccocevveiiiincicennne 223
Exchanging
electrical fuses .......ccocceveriiienenciienns 286
ventilation dust filter..........cccocevvrenn. 283
Excitation filter.......cooeeovveeeieeeeeieeeeieeeeeenn, 36, 38
Excluding samples........ccccoovreneininnennne 101, 165
EXit DULtON ..o 225
Exiting, application software ............ccocceernnne 123

Experiment
copying, application software............... 114
copying, instrument software............... 231
creating, application software .............. 113
creating, instrument software............... 229
default directory..........ccooocieiicinncnns 134
detection formats, application software .....
............................................................. 141
detection formats, instrument software .....
............................................................. 243
email address.........ccccoviniiicininennn 134
file tyPes ..cvvvveeeeiiieee 113, 229
HTML report, application software ..... 118
NOTES...eviiii it 118
open template, application software..... 114
open template, instrument software..... 232
opening, application software............... 115
opening, instrument software .............. 232
processed files ........c.cooeeerirnnnnne 113, 229
properties, application software............ 117
receiving from instrument ................... 128
saving, application software.................. 116
saving, instrument software ................. 233
sending to instrument .................. 128, 129
Summary tab........cooii 117
transferring ...........ccocoenciiiicineeens 128
unprocessed files ..........cccoceverenne 113, 229
Experiment bar...........cocooooiiiiii, 97
Export data
application software...........cccoccoevnenne 122
instrument SOftware ...........c.cceeeveeennne. 235
Export Log Files window area ............c.c..coc... 266
Exporting
analysis results..........coccocoiiiiiicenen. 218
Graphs. ..o 108
heat Maps ......ccccovvciiiiercececeeee 110
10g files ......coriiiiiiciiiicc 266
multiple result data .........ccoevinininnnns 133
result table........coooiiiiiiis 218
results batch export...........ccoccoein 131
sample data ........cccoooviiiiiiic, 156
table data.......cccoovviiiiiiiiic 101
External handheld barcode scanner
SPeCifications..........cccevruioiricriiceiceas 27
USB interface .........ccoeverereneeeseneneenens 31
F
Failure Conditions Dialog dialog box.............. 150
Failure constraints..........ccocevvrerenieenenenenenns 150
FAM Lo 15
File Mmenu .......ccooovviiiiiiiicicccecc e 94
File suffix
1€96.. et 113
1CO6P o 113,229
1C96U....oiiiiiic e 113,229
PIE e 15
rdml oo 113
LSV e s 16
Filter calling algorithm .........ccccoeviiiniinincinnns 69
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Filter control bar ........cccccceviiiniiiiicc 104
Filter Editor dialog box ........cc.cooiiiiiiin, 104
Filter iCOn c..oouviiiiiiiiiiec e 104
Filter module.........cooovoiiiiniiiiiie 36
FAIter Set....vivviiiiiiiiiitcnece e 26
Filter wheel.......ccoooiiiniiiiii 36
Filtering tables...........cc.coociiiiiiiiie 104
Fixation gripper........ccoccoiiiiiiiiiicircccciee 46
Fluorescence Curves
Raw Data tab, application software....... 160
Raw Data tab, instrument software....... 251
FRET .. 15
FUSes..c.eiii 285
circuit breakers........ccocoeeiniiinieiinine, 285
electrical fuses .......ccoceoveviireiiciniiens 286
G
General maintenance ...........ccooeverveeeereseen. 279
Global action bar..........ccoeeveerineneicieee, 225
GOL ..o 15,72
Gradient
application software...........cccevenenenee 139
instrument sOftware ............ccoeeenerenee 249
Gradient dialog boX........ccccoeoviciiiiincin 140
Graph ... 106
Assign Group by Line.........cc.ccccoenenes 107
COPYING +evervieiiereie st eie et 108
data visualization ..........cccccveviieninenns 107
dye selection.........cooeeeeeiireiiininens 107
EXPOTTING..evieveeeeiesieeieeee et 108
marking an area ..........ccoeeveeeeeenenennas 106
selecting Curves .........ccceveverereeeneneneas 106
shortcut menu..........ccoeveviriiincnenns 108
showing/hiding legend........................ 108
showing/hiding selection ..................... 106
SHAET . 108
EOOIHIPS cveveeeeeeeere e 108
Y-axis SCAlNG ....ovverveviiririiccee 107
ZOOTMUING .ttt 106
H
Heat Lid button.........ccoovveevecininiicccieee 225
Heat map.....ccooveeviiiiieceee e 109
absolute quantification..........c.ccceeunee. 170
combined call.........ccooveeinininciniiie 77
COPYING v 110
endpoint genotyping..........cccvevereruenes 198
EXPOTITING..c.vivieiiiriieeeeie e 110
qualitative detection..................... 189, 217
Raw Datatab.......c.coccovvininiiiinns 252
relative quantification ..........ccccceeereenne. 185
shortcut menu..........ccoeeviirceiininens 110
Tm calling......ccoovvvinciiiiirciiinee 204
Help
DIOWSET ..o 276
button, instrument software ................ 225
menu, application software................... 95
HEX oot 15
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Hide Selection icOn .........cccoerirrniciccncicee 106
High resolution melting ...............cccccceene. 81, 207
difference plot......ccceoevvrerenecnnne 83,215
melting Curves..........cooeeveveeeicnenene 82,212
minimum EPF threshold .................. 213
normalized melting curves.............. 82,213
normalized melting peaks ............... 83,215
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